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This  Summary  is  tlie  cpntinuatioa  of  work  done  in  recent 
years,  first  at  Shide  and  then  at  Oxford,  but  is  given  a  new  title 
in  consequence  of  a  resolution  of  the  Seismological  Section  of  the 
International  Union  of  Geodesy  and  Geophysics,  at  its  meeting 
in  Rome  in  May,  1922.  At  that  meeting  Professor  Rothe,  of 
Strasbourg,  was  appointed  Secretary  to  the  Section,  Professor 
Oddone,  of  Rome,  Vice-President,  and  Professor  Turner,  of 
Oxford.  President.  The  Central  Bureau  of  the  Section  was,  on 
the  motion  of  the  President,  placed  at  Strasbourg,  under  M. 
Rothe  ;  but,  in  moving  the  resolution,  the  President  expressed 
the  hope  that  the  work  of  collation  of  observations,  which  was 
already  in  full  swing  at  Oxford,  would  not  be  interrupted,  and 
the  Section  approved  this  course.  It  was,  however,  suggested 
b}'  Professor  Agamennone  that  after  the  completion  of  the  work 
for  the  year  1917,  already  well  advanced,  the  publication  should 
be  under  the  auspices  of  the  Section,  instead  of,  as  before,  under 
those  of  the  Seismological  Committee  of  the  British  Association, 
and  this  suggestion  was  appro^'ed.  x\n  annual  sum  of  10,000 
francs  was  voted  by  the  Section  towards  the  expenses  of  computa- 
tion and  printing.  It  would  only  cover  part  of  these  expenses, 
but  no  more  was  available  at  the  time. 

This  Summary  may  therefore  be  regarded  as  the  lineal 
successor  of  the  following  publications  : — 

(a)  The  Shide  circulars  (Xos.  1-2T)  for  the  j^ears  1899-1912, 
issued  by  John  ^lilne  from  the  Shide  Observatory.  These  circu- 
lars give  simply  the  records  of  each  observatory  without  any 
attempt  to  collate  one  with  another,  except  that  records  which 
had  nothing  corresponding  at  an}^  other  observatory  were  gene- 
rally struck  out.  To  ascertain  this  correspondence,  or  the  failure 
of  it,  a  large  ledger  was  kejot  by  Milne,  and  ultimately  epicentres 
were  determined  for  those  shocks  which  this  ledger  shewed  to  be 
observed  at  several  observatories.  These  determinations  were 
published  in  (b). 

(b)  The  Reports  of  the  Seismological  Committee  to  the 
British  Association,  of  which  Milne  was  Secretary,  give  epicentres 
and  times  as  follows  : — 

16th  Report  (Portsmouth,.  1011)  gives  details  for  1899-1903. 
17th  Report  (Dundee.  1012)  gives  details  for  1904-1909. 
18th  Report  (Birmingham,  1913)  gives  details  for  1910. 


(y)  There  seem  to  be  some  periodicities  in  the  recurrence  of 
Earthquakes. 

One  of  21min.  has  been  followed  extensively,  first  as  regards 
the  earth  generally  (27th  Report  to  B.A.,  Hull,  1922),  next  as 
regards  shocks  noted  in  Jamaica  (G.  Supt.  to  MN  No.  2,  p.  48), 
and  at  present  under  discussion  are  a  long  series  of  Italian  earth- 
quakes. As  the  work  has  progressed  successive  corrections  to 
the  period  ha^e  been  suggested,  and  since  finality  has  not  yet 
apparently  been  reached  no  precise  figures  need  be  given  here. 
One  reason  for  these  corrections  is  that  there  is  a  swdng  of  the 
maximum  in  a  period  close  to  four  years  at  any  one  place.  This 
four-year  period  seems  also  to  affect  the  actual  frequency  of 
earthquakes  in  a  given  neighbourhood,  apart  from  its  effect 
on  the  epoch  of  the  21min.  periodicity.  The  maxinumi  frequency 
appears  to  travel  round  the  earth  from  East  to  West  in  eight  years, 
so  that  at  any  one  time  there  are  maxima  on  opposite  sides  of  the 
earth  ;  but  the  investigation  is  not  yet  completed.  The  accumu- 
lation of  more  and  better  material  Avill  tend  to  elucidate  these 
matters. 

H.  H.  TURNER. 
University  Observatory,  Oxford, 
February  27,  1923. 


1918   JANUAEY,   FEBKUAEY,   &   MARCH. 


.Ian.  111.  1  Jh.  2m.  10s.     Epicentro  3S°0X.  23'-5E.  (as  on  1914  Oct.  17d.  6h.) 
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Id.     Records  also  at  Oli.  (San  Fernando  and  Eskdalemuir),  7h.  (Mizusawa), 
12h.  (La  Paz). 


Jan.  2d.  Records  at  3h.  (Algiers),  4h.  (De  Bilt,  Bidston,  Rio  Tinto,  La  Paz, 
and  Hehvan),  7h.  (Hehvan),  lOh.  (La  Paz),  18h.  and  19h.  (Batavia), 
20h.  and  21h.  (Monte  Cassino),  23h.  (Manila). 

Jan.  3d.  Records  at  Oh.  (Lick  and  Eskdalemuir),  4h.  (Port  au  Prince),  6h.  and 
8h.  (Hehvan),  13h.  (Zi-ka-wei.  Manila  (3),  Bombay,  Edinbivrjrh,  and 
Colombo),  14h.  (Eskdalenniir,  Zawcb.  Bidston,  and  Manila  (2)  ).  loli. 
(Manila  (2)  ),  IGh.  (Manila  and  Harvard).  17h.  (ManUa  (2)  ),  I8h.  (Manila 
(2)  ),  I9h.  and  20h.  (Manila),  22h.  (Manila  (3)  ). 


1918.    Jan.  4d.  4h.  (i)  30m.    5s. 
(ii)  32m.  25s. 
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NoTKS  TO  J.vx.  4cl.  4h.  (i)  30m.  '>s.  Hi)  32m.  2.')S. 
AfMitioiial    lecords:       Tucson    MX  =  +17-lm.,     LN  =  +10-4m.  Vicqvics 

eL\  = -^l-.d  -Jm..     MX  = -^l.SOm.  Chelu-nham     LN==  rlo-9m.,     MN  = 

+  17-0ra.       Ann  Arbor  SX?  = --13m.37s..    MX  =  +19-9m..     J'E  = +6m.7!!., 
SE  =  +12m.2os.,  LE  =-  +14Gm.,  M=  +l.S-9m.  Toronto  (n)Li=  +17 -em. 

La      Paz      RP  = +9ni.l0.s..      M=+20Sm.  Harvard      T„  =4h.29m.o5s. 

Ottawa  eLX  =  +l(i-4ni.,  LX  =  +23-9m.  Viotorii  L  =  +2fi-3ni.     Coimlira 

Jj  =  +3S(im.  t<an    Feriiamlo  S  =^  ■<-.S."nn..J<..   ^fX  = +49-lm.  Dv   Jlili 

>rx  -  -h35-7m.        Piocca  di  Papa  MX  =  +9U-4m.        Zagreb  T„  =4h.:i2m.ot)s. 

1918.    Jan.  4d.  15h.  48m.  45s.      Epicentre  6   5S.  153°  5E. 

(as  on   191. '5  Sept.   3d.    20!i.'. 

A  =  --889,   B  =  +-443,  C  =  -113  ;  D  =  + -440,   E=  +-895  : 

G  =  +101,   H  =  -051,  K  =  --994. 

A  Az.  P.  O-C.  S.  O-C.        L.  M. 

o  n\.  s.  s.  m.  s.  s.  ni.  m. 

Pvdnev  27'-4  184  10  51  ?S  (10  51)  -I-    3  14-5  16-4 

Rivcrview  27-4  184  16     8  +6  i  10  51  4-   3  el4-6  10-2 

Melbonrne  32-3  193  —  —  12     3  -10  17-2  20-2 

Manila  38-5  303  e7   37—   5  —  —  —  — 

Batavia  46-4  268  e  8   15  -28  —  —  —  — 

Zi-ka-wei  48-  :i23  e  8  59  +    1  —  —  —  — 

Houohilu  55-1  58  e  15     3  ?  e  20     9  ?SR,  e230  32-4 

Berkelev  89-4  52  —  —  e  30   19  ?SRi  —  — 

Victoria  90-5  41  37   28  1  —  —  46-3  50-2 

Mauritius  93-8  250  40  39  ?L  —  —  (40-6)  48-8 

Toronto  120-8  42  —  —  —  —  e  66-6  75-2 

Hohvan  121  (I  301  31    15  J  —  —  —  — 

Edinburgh  127-3  344  56   15  ?L  —  —  (56-2)  87-2 

I)e  Bilt  127-5  336  _  _  _  —  59.2  62-3 

Bidston  129-4  342  —  —  —  —  —  51-2 

La  Paz  132-8  120  e  19  37  [+12]  —  —  67-4  72-2 

Additional     records:     Rivcrview     PR  = +llm.l6s.,     MX"^  = +16-lm.,     MZ  = 
+  24-0ro..    To  =15h.48m.56s.  Perth    (A=43=-3)    records    merely 

16h.3m.50-.5s.  to  17h.8m.58-2s.  De  Bilt  MX  =  +65-3m.         Eskdalemuir 

(A  =127  = -8)  records  16h.30ni.  to  17h.30m. 

.Tan.  4d.  Records  also  at  Oh.  (Zacrrcb).  Ih.  (Manila  (2)  ).  3h.  (Manila).  4h.  (Tacu- 
baya),  5h.  (La  l^az).  6I1.  (("olonibo  and  Manila  (2)  ),  7h.  (Manila  (2)  ). 
8h.  (Helwan).  llh.  (Manila),  13h.  (Algiers),  14h.  (Manila).  17h.  (Manila 
and  Paris),  19h.  (Jfanila  and  l^a  Paz). 

.Tan.  5d.  Records  at  Ih.  (T^a  Paz),  5h.  (Helwan),  7h.  (La  Paz).  Sh.  (Helwan), 
13h.  (JNlonte  Cas.-^ino,  Helwan,  and  Manila),  llh.  (Manila),  19h.  (Helwan, 
Zagreb,  Pola,  and  La  I'az),  21h.  (Monte  C'assino),  23h.  (Manila). 

.Tan.  6d.  Records  at  lli.  (Aianila),  7b.  and  llh.  (Ilclwan),  16h.  (La  Paz  and 
Simla),  21h.  (Tailioku),  221i.  (/nrich). 

.Tan.  7d.  Records  at  4h.  (Colombo),  5h.  (Edinbura:h),  ]3h.  (Alaiers),  18h.  (Manila 
and  Melbourne),  22h.  (Taihoku  and  Zi-ka-wei),  23h.  (Helwan). 

.Tan.  8d.  Records  at  Oh.  (Taihoku),  Oh.  (Balboa  Heights),  lOh.  (Monte  Cassino), 
]3h.  (Helwan),  llh.  (Edinbnrah),  18h.  (La  Paz). 

Jan.  9d.  Records  at  3h.  (Taihoku  and  Zi-ka-wei),  4h.  (San  Fernando  and  Helwan), 
5h.  (La  Paz),  (>li.  (.\thens),  71i.  (Zi-ka  wci),  llh.  (Batavia),  I9h.  (San 
Fernando). 

.Tan.  lOd.  Records  at  6I1.  (Mizusawa),  71i.  (Zasreb),  8h.  (Alariers),  9h.  (Athens, 
Manila,  and  IJoeca  di  Papa),  ]3b.  (.Manila),  lOh.  (Colombo),  19h.  (I^a 
I'az). 

Jan.  lid.  Records  at  lli.  (La  I'az),  :ih.  (Culombo),  41i.  (lltlwan  aii<l  Colombo), 
I'.h.  (Colombo),  71i.  (Lu  Paz),  12h.  (Rivcrview  and  Marseilles),  15h. 
(Colombo),  17h.  (La  Paz). 


Jan.  12(1.  18h.  .-JSm.  30s.     At  ll'-SN.  144°0E.  (as  on  1917  May  9d.  loh.). 
A  =  -  -793,   B  =  +  -576,  C  =  +  -199  ;  D  =  +  -588,   E  =  -f  -809  ; 


•161.   H 


•181,   K  = 


•980. 


A 

Az. 

P. 

O  -C.       S. 

O  -C.        L. 

M. 

Q 

m.  s. 

s.          m.  s. 

s.           m. 

in. 

Manila 

22°- 7 

280 

— 

—         — 

—    e  13-2 

— 

Zl-ka-wei 

28-7 

317 

e  6   17 

-    2    0  10  37 

-35           — 

— - 

Batavia 

41  0 

247 

— 

—    0  13  54 

-27           — 

- — 

Kivei-view 

4.5  8 

172 

e  9     0 

+  21   e  15     6 

-19    c  17-3 

25  1 

Melbotirne 

49-3 

180 

16  36 

JS       (16   36) 

-26        23  5 

26^0 

Honolulu 

562 

72 

— 

—    e  15   54 

-102           — 

26-5 

Helwan 

103  2 

304 

26  30 

?.S       (26   30) 

-    4            — 

— 

Zasi-eb 

106  2 

325 

e  21    48 

?PR,  i  21   56 

?PR,          — 

— 

Edinbursh 

107-3 

342 

76   30 

?L         — 

—      (76-5) 

85-5 

Uccle 

108-5 

334 

21    23 

?PR,        — 

— . 

Bidston 

109 -3 

340 

56   32 

?L       66   12 

?         (56  5) 

91-5 

Rocca  di  Papa 

1105 

323 

e  20  24 

?PR,        — 

—           — . 

22-6 

Moncaliei-i 

1111 

328 

e  20  47 

?PR,        — 

—           • — - 

— 

iditional  records 

:     Riverview  eP  ?  =  - 

r7m.l8s..    i=  + 

10m.31s.,    -fl0m.37s.. 

-llm.l9s., 

MX 

=  +18- 

5m. 

These  records  are  siven  at  19h.  instead  of  18h. 

Jan.  12d.  Records  also  at  2h.  (Colombo  (2)  ),  3h.  (Helwan  and  Colombo),  4h. 
and  6h.  (Taihoku),  lOh.  (Manila),  12h.  (Zi-ka-wei,  La  Paz.  and  Mel- 
bom-ne),  18h.  (La  Paz  and  Manila),  19h.  (Manila),  22h.  (Helwan),  23h. 
(La  Paz,  Georgetown,  Victoria,  Harvard,  and  Toronto). 


Jan.  13d.  Sh.  2m.  Os.     Epicentre  27  •O.S.  172'0W.  (as  on  1917  May  4d.). 


A  =  --882,   B  =  -124,  C=--454. 
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Jan.  13d.  Records  also  at  Oh.  (Ottawa,  Toronto,  Washington,  and  Xorthfield), 
2h.  (Colombo.  Harvard,  and  Simla),  5h.  (Mizusawa),  llh.  (Moncalieri 
and  Lilian),  r2h.  (Zagreb,  MUan,  Zurich  (2),  and  Moncalieri  (2)  ),  21h. 
(Kobe),  23h.  (Harvard,  Georgeto^m,  and  Athens  (2)  ). 
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(2   10) 

+    6 

(3^7) 

— 

X. 

4-5 

6  2     8 

?S 

(2     8) 

+    4 

(3  7) 

— 

Zagreb  gives  also   iXW  =  +0m.58s. 


Zurich  S  taken  as  L. 


Jan.  14d.  20h.  2m.  36s.     At  44=0X.  20'^0W.  (as  on  1917  June  16d.  12h.). 

A  =  +  676,  B  =  -  246,  C  =  +  -695  ;         D  =  -  342,  E  =  -  940  ; 
G=+65.3,   H  =  --238,  K  =  --719. 


O-C. 


Coimbra 

9  4 

110 

— 

— 

(e  4   24) 

San  Fernando 

13  0 

121 

1  54 

? 

— 

Bidston 

14-5 

44 

4     6 

+  33 

10   36 

Tortosa 

14-8 

95 

6  28 

?S 

(6  28) 

Stonyhurst 

151 

43 

— 

— 

— 

Kew 

151 

54 

— . 

— 

— 

Edinburgh 

16-0 

36 

11   44 

Ih 

— 

De  Bilt 

18-5 

55 

e  5  13 

+  50 

— 

Moncalieri 

19-7 

78 

e  4  33  ? 

-   4 

7    20? 

Rocca  di  Papa 

23-9 

84 

— 

— 

— 

Helwan 

42  6 

91 

11   21 

? 

— 

0-C. 


L. 


M. 


11  —  — 


Additional  records  :    .San  Fernando  MX 


13-9m. 


Stonyhurst  says  that  the  phases  are  lost  in  tremor 


— 

116 

134 

? 

— 

15  9 

+  1 

140 

210 

— 

16  2 

• — 

— 

25-4 

— 

(11-7) 

— 

f 

12-4 
11-5 

18-2 

— 

e  20-5 

21-7 

Tortosa 

S  =  +9m.46s. 

De  BUt  M  =  + 

25 -dm. 

Jan.  14d.  Records  also  at  Oh.  (Hehvan),  2h.  (Athens),  .^h.  (Athens  and  Colombo), 
4h.  (La  Paz  and  Harvard  (2)).  7h.  (Harvard),  13h.  (Mizusawa),  14h. 
(Stonyhxirst),  17h.  and  19h.  (La  Paz),  21h.  (Sau  Fernando). 


Jan.  15d.  luh.  20m.  Os.      Epicentre  2.5"0X.  119'-.'5E.  (as  on  1915  Jan.  5d.  2.^h.). 

A  =  -  -446,  B  =  +  -789,  C  =  +  -423  ;  D  =  +  -870.  E  =  +  -492  ; 

G  =  -  -208,  H  =  +  -368,  K  =  -  -906. 

A  Az.  P.  O-C.  S.  0-C.  L.  M. 

o  o  111-  s!.  s.  m.  s.  s.  m.  ni. 

Taihoku                       1-9  89  0  29  0  —  —  OS  0-9 

Zi-ka-«el                     0-4  15  e  1  37  -    1  —  —  —  — 

Manila  10-5  172  e  2  44  -f    7  6     6  ?L  (61)  9-3 

Osaka  16-8  51  —  —  7    15  +2  —  11-8 

Rlverview  661  152  —  —  e  23  54  ?SR,  —  38-4 

Houolnlu  7  4-7  73  —  —  —  —  e  35-5  43-9 

Hehvan  76-3  297  47   54  ?L  —  —  (47  9)  — 

De  Bilt  f<4-l  326  —  —  —  —  e  45-9  56-3 

Edinburgh  85-7  332  47   54  ?L  —  —  (47-9)  57-9 

Eskdalemuir  86  0  331  —  —  —  —  44  9  — 

Kew  87  1  327  —  —  —  —  —  57-9 

Bidston  87-2  330  46  59  ?L  —  —  (47  0)  58  0 

The  Osaka  records  are  given  as  16h.  They  are  included  in  this  table  because 
they  fit  so  well  when  corrected  by  —1  hour. 

Additional  records:  Manila  L  =  +8-3m.,  MX  =  -r8-7m.,  To  =15h.27m.9s. 
Osaka    MN  =  +12  1m.  Riverview    MX  =  +37-2m.  De    Bilt    M  = 

+  56-2m. 

There  appears  to  liave  been  a  subsequent  shock  at  57m. 34s.,  felt  and  recorded 
at  Taihoku  and  Zi-ka-wei:  Taihoku  P  =  +0m.29s.,  L  =  +0-8m.,  M  =  -i-0-9m. 
(O-C.  =0s.).        Zi-ka-wei  eS  = +2ni.21s.    (O -C.  = -33s.). 


Jan.    lod.     Records  also  at   4h.   (La  Paz),   5h.    (Batavia).    Sh.    (Taihoku).    19h. 
(JIanila),  23h.  (La  Paz  and  Harvard). 


Jan.  16d.  2h.  33m.  5s.     Epicentre  at  (roTigrhly)  1°-5X.  110  -OE. 

A  =  -  -342,  B  =  +  -939,  C  =  +  026  ;         D  =  +  -940,  E  =  -i-  -342  ; 
G  =  -009,  H  =  -r025,  K  =  -1000. 

A       Az.  P.       O-C.       S.  O-C.        L.  M. 


Batavia 

8-3 

202 

c  2     4 

—    2          ■ — 

. — 



5  -9 

Manila 

]7(t 

39 

e  4     3 

'>          

— 



— 

Riverview 

52-4 

136 

— 

—   e  12  49 

;pR, 

e  21  1 

24-7 

Melbourne 

50-8 

144 

— 

—        19      1 

i 

23  0 

25-4 

Hehvan 

79-4 

300 

50  55 

f.            — 

— 

— 

La  Paz 

164-9 

187 

20  15 

[-f'3]        — 

: 

— 

— 

Riverview  MN  ^  +25  •9m.     The  Au.^tralian  stations  do  not  suit  this  epicentre, 
and  are  discordant ;  indeed  the  whole  material  is  defective. 


1918.     Jan.  16d.  7h.  13m.  15s.       Epicentre  37°  4N.  30°  5E. 


A  =  +-681,   B  =  +-403,  C  =  +  -607  ;  D  =  +  oOS,   E 

G  =  +-533,   H-+-308,  K---794. 


Atheii:5 

Pompeii 

Leinberjj 

Moiite  Cassiiio 

Zagreb 

Kocca  di  Papa 

Pola 

Graz 

Vienna 

Milan 

Moncalieri 

Zurich 

Algiers 

Barcelona 

Uccle 

De  BUt 

Tortosa 

Shide 

Bidston 

Eskdalemuir 

Edinburgh 

San  Fernando 

Rio  Tiato 

Coimbra 

Colombo 


A 

5°4 
12-8 
1:5 -2 
13-5 
13-7 
Hi 
14-5 
14-7 
14-9 
17-8 
lS-7 
18-9 
3] -8 
22-2 
22-9 
33  0 
23-4 
26  1 
281 
28-9 
29  1 
29-2 
29-2 
30-3 
540 


Az. 

278 
290 
342 
293 
313 
293 
306 
316 
321 
304 
301 
309 
277 
289 
314 
318 
288 
311 
316 
319 
320 
279 
283 
388 
112 


e  1   23 
3      1 

e  5   21  ? 
3      8 

i  3    12 

13   31 

3  25 
e  3   21 

4  37 
4   31 

c  4    10 

4   59 

e  4  58 

c  5     3 


O-C. 

s. 
0 

-  9 
?S 

-13 

-10 

0 

-10 
-17 

+  32 
+  (1 
-IS 

-  4 

-  9 
-13 


2   34 

(5   31) 


i  6   31 
6  32  i 


—  —  9    13 


5   11 
11    10 

8   45 


9 
c  9 
9 
9 
(i  11 
?  14 

—       10 
2S         (10 


8   59 


-10 

JS 


10) 
39 
39  ! 
50) 


11    45        2S         (11    45) 
—  —    c  10   53 

30  45        ?L  — 


-C. 

s. 

-  4 

-38 

-20 

-  4 


+    5 


-  7 
-20 
-13 

—  2S 
+  40 

>h 
-36 
-29 

+  25 
-42 


■862  ; 

L. 

m. 
2-9 

6-4 

c  8-2 


(10-5) 
10-6 

12-7 
110 
u  12-3 
110 
12-8 
15-6 
(14-6) 
15-8 

16-7 

181 

(30-8) 


M. 


11-6 
12-3 

15-3 
15-5 

14-3 
17    1 

IS-.-! 
21  0 
17-4 

lS-8 
22-7 

36-8 


Additional    records:      Athens     MN  =  +4-8m.  Pompeii     M,  =  +12  0m. 

Zagreb    ePNE  =  +3m.6s.,     iNE  =  +5m.0s.,      i  -  +7m.4s.,     MNW  =  +9-3m. 
Pola    MN=+13-3m.  Moncalieri    MX -+11  •9m.  Ue    Bilt    MN 

+  130m.     Epicentre    3S"-3N.    30-8E.  San    Fernando    MA'=^+18-3m. 

Coimbra  LN  —  +17 -Im. 


1918.    Jan.  16d.  13h.  27m.  25s.      Epicentre  19°  ON.  80   OW 

(as  on   1917   Feb.    20d.   19h.>. 


A  =  +-164, 

B  =  --9 

31,  C 

=  +-326 

;        u 

=  -dHo, 

E  =  - 

•174  ; 

G  =  + 

■057, 

H  =  --321,   K 

-  -946. 

A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Vieques 

13-8 

91 

— 

— 

(5  35) 

-28 

5-6 

9-8 

Toronto 

24-6 

1 

— 

— 

— 

— 

191 

28-4 

La  Paz 

37-4 

161 

i  6   34 

-59 

ill   30 

-120 

16-2 

17-6 

Andalgala 

X 

48-5 

164 

— 

— 

15   41 

-19 

— 

18-9 

K 

48-5 

164 

— 

— • 

15  47 

-13 

— 

191 

Pilar 

N 

53  0 

163 

17    29 

?S 

(17    29) 

+  33 

23  1 

27-4 

E. 

530 

163 

17    23 

JS 

(17    23) 

+  27 

23-2 

37-4 

Chacarita 

57-4 

159 

18   53 

JS 

(18   53) 

+  62 

24-7 

30-4 

Rio  Tinto 

(u-,V, 

56 

19   35 

■?s 

(19   35) 

^     3 

— 

40-6 

Eskdalemuir 

67  •() 

37 

— 

— 

i  19   45 

—    '} 

37-6 

— 

Edinbm-gh 

67 -0 

36 

34      5 

>.L 

38      0 

t 

(34-1) 

44-6 

Bidston 

67  1 

39 

53  47 

I 

— 

— 

37  0 

Kew 

68 -i) 

41 

— 

— 

— 

: 

— 

41-6 

De  BUt 

7  2-2 

40 

— 

— 

e  28  53 

I 

c  36-6 

37  -3 

Rocca  di  Papa 

79-4 

49 

c  12     4 

-11 

— 

. 

— 

13-9 

Pola 

79-4 

46 

(c  12     5) 

-10 

— 



c  121 

16-7 

Vienna 

SO-0 

42 

c  12    16 

-    3 

— 



Pompeii 

81  0 

50 

12    16 

-    9 

. — 

. 

— 

— 

Helwan 

97-8 

55 

25   35 

?S 

(25   35) 

+       1 

— 

. — 

Colombo 

147-3 

39 

— 

-- 



83  (i 

— 

Additional    records:     Vieques   gives   MN  =  +7-9m.  Toronto   eL  =  +24  0. 

May  not  be  seismic.  De  BUt  cN  =  +39m.47s.,  MN  =  +37  -Im^ 


10 

Jan.  16d.  16h.  32m.  6s.     Epicentre  38° -SN.  32° -DE. 


A  =  +  -654,  B 

=  +•423,  C 

=  +•627  ; 

D 

=  +543, 

E  =  - 

-•840  : 

G  =  + 

•526, 

H  =  +340,  K  = 

-•779. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

ra.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

7°2 

2G6 

e  1   49 

0 

3   16 

+  1 

e  41 

7  0 

Ijember^ 

12-7 

333 

— 

— 

— 

— 

e  6  7 

7-7 

Pompeii 

14-2 

283 

3   26 

-   3 

7    54 

?L 

(7-9) 

12  •« 

Zagreb 

14-3 

304 

e  3   34 

+    4 

i  6   21 

+  6 

— 

8^4 

^lonte  Ca.ssino 

14-7 

280 

3   54 

+  19 

— 

— 

— 

17-9 

Moncalieri 

19  G 

296 

e  4   49? 

+  13 

— 

— 

113 

162 

De  Bill 

23-3 

314 

— 

— 

e  9  33 

-t-2 

c  12  9 

15-5 

I'aris 

23-9 

305 

c  11   54 

?L 

— 

— • 

(15-9) 

— 

Edinburf^h 

29-3 

318 

J3   54 

>.h 

— 

— • 

(139) 

— 

Additional  records  : 

Leuiber?  + 

7m.  30s. 

Zasrrcb  MXW  = 

=  +9-4m.     Moncalieri 

MX  =  +14-9m. 

De  Bil 

MN 

=  +13-3n] 

.      ivocca  di  Papa  eP  = 

=  16h.30m.31s.. 

eL  =16Ii.42m.lSs 

,  c  =1611.31 

lu.lSs.,  iL 

=  16h.40m.56s.. 

M=161i.43m.48s. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

15°- 8 

252 

13  25 

?L 

— 

■ — 

(134) 

— 

25  5 

83 

c  5  31 

-12 

— 

• — 

7^8 

— 

31  0 

48 

c  6  42 

+   4 

ell   51 

0 

— 

— 

42  8 

51 

e  7      6 

-71 

— 

— 

e  13  0 

138 

4S:{ 

156 

8   55 

-   1 

— 

— 

— 

— 

48-9 

48 

12   55 

?PR, 

14  21 

-104 

— 

— 

61-3 

298 

21   55 

?SR, 

— 

— ■ 

— 

— 

68  -3 

139 

(11    13) 

+   7 

(14   13) 

?SR, 

14-2 

148 

70-4 

133 

i  11    23 

+   4 

(14   13) 

?SR, 

c  14-2 

20-2 

84  6 

326 

— 

— 

— 

— 

37-9 

1631 

253 

i  IS   30 

? 

— 

— 

— 

— 

Jan.  16d.  Records  also  at  Ih.  (Manila),  3h.  (Colombo  and  La  Paz  (2)  ),  6h. 
(Manila),  8h.  (Paris),  lOh.  (Manila  and  La  Paz).  12h.  (Zagreb),  13h. 
(Harvard),  151i.  (Manila),  17h.  (Pompeii),  22h.  (Helwan),  23h.  (Taihoku). 

Jan.  17d.  Records  at  Oh.  (San  Fernando).  Ih.  (Melboin-ne).  2h.  (Athens  and 
Helwan).  3h.  (Zagreb).  6h.  (Ilehvan ),  7h.  (Manila).  9h.  (Athens),  12h. 
(.\thens  (2)  and  Osaka),  17h.  (Athens),  18h.  (Osaka),  23h.  (San  Fernando). 

Jan.  18(1.  lOh.  35m.  5s.    Epicentre  12"0N.  95°0E.  (as  ou  1917  Jan.  20d.  23h.48m.). 

A  =  -  085,   B  =  +  974,  C  =  +  208  ;    D  =  +  996,  E  =  +  087  : 
G  =  -018,   H  =  +207,  K  =  --978. 

A       Az.  P.        O-C.       S.  O-C.        L.  M. 

(Jolombo 

Manila 

Zi-ka-wei 

Kobe 

Perth 

Mizusawa 

F I  el  wan 

Melbourne 

Uiverview 

Editiburjrh 

La  Paz 

Additional    records:      Bombay    (A  =22  -4    Az.  =291°)    10h.55m.    to    10h.59m. 
Kobe      PSN  = +6ni.5(is.  River^iew      i  =  +14m.39s.,      MN  = +206m. 

Edinburgh  M= +76-9m. 

.laii.  ISil.  Records  also  at  6h.  (Perth),  llh.  (Osaka  and  Batavia).  12h.  (Mizusawa), 
loh.  (Manila),  17h.  or  18h.,  and  19h.  (La  Paz),  20h.  (Manila),  21h.  (Sau 
Fernando). 

Jan.  19d.  Records  at  Ih.  (Rocea  di  Pai)a  (2)  and  Monte  Casslno).  2h.  (Tacubaya), 
3h.  (Manila),  7h.  (Rio  Tinto  and  Bombay),  8h.  (La  Paz),  12h.  (Lick), 
14h.  (Rocca  di  I'apa  and  La  Paz). 

Jan.  20d.  2h.  36m.  45.s.     Epicentre  39'OX.  23^0E.  (a.s  on  1917  Jan.  13d.). 

A  =  +-715,   B  =  +304,  C=+629;         D  =  +-391,  E  =  --920; 
G  =  +579,   H  =  +246,   K  =  -777. 

A       Az.  P.       O-C.  .S.  O-C.         L.  M. 

o           -  m.  s.         s.  m.  s.  s.  ui.  m. 

Athens                         12      147  i  0   19      +    1  (0  32)  -    1  06  0^7 

I'limpeii                        (i-8      288  0   29           !  3    15  +10  • —  — 

Monte  Cassino           7-4      292  1    45      -   7  —  —  —  — 

Itocca  di  Papa           8-3     293  2     3-3  —  —  —  2-6 

Zagreb                         8-(J     326  c2  21       +11  13  22  -31  —  5-1 

Pola                              90     313  c4     3i      ?S  (c  4     3?)  0  c  5-2  5-5 

(iraz                             9  8     328  —              —  —  —  e5-2  — 

Vienna                       10  4     335  — •              —  —  —  c  6-2  — 

Helwan                      11-4      141  12   15          ?  —  —  —  — 

Moncalieri                 12  8     303  —              —  —  —  7-8  — 

De  Bilt                       180     322  —              —  —  —  e  104  — 

Edinburgh               24  2     323  —             —  —  —  —  18  2 

Additional   records:    Athens  records  the  same  I*   L   M  for  an  earlier  shock 

To  =2h.36ni.9s..    as    well    as  for    the    above.  Zagreb   iXE  = +4m.39s., 
IM  =  +5m.3s.,  MXW  =  t5  5ui. 
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Jan.  20d.     Records  also  at  6h.  (San  Fernando),  7h.  (Athens),  19h.  (Taihoku  and 
Zi-ka-wei),  23h.  (Mizusawa). 

1918.     Jan.  21  d.  19h.  45m.  20s.       Epicentre  2°  OS.  133  OE. 

A--U82.   B          -ToJ.   0=-(io;,  :          D  =  -!--7:n,  E  = -r  082  ; 
G  =  -r-024,    11  = -020,   K  =  — -999. 

■       A        Az.            1'.        O-C.          8.  O-C.        L.  M. 

o           o          m.  s.         s.           ni.  s.  s.           m.  m. 

Manila                       20-;')     325      e4  40      -   7          S   17  -17        108  12-6 

BataTla                     2G-4     260      e5  57+5          —  —           —  11-7 

Adelaide                    33-3      172          —              —         —  —           —  19-6 

Perth                          34-0     207          7    10      -^   5          —  —           —  — 

Kiverview                 36-1      154       i  7   21      -2c  12  40  -31    c  18-3  22-4 

Sydney                      361      154        13    16        ?S        (13   16)  +   5        20-3  21-4 

Kobe                          36-7          3          —              —         —  —           —  19-0 

Melbom-nc                37-4      165        13   4(t        .'S        (13   4(0  -fio      (IS  8)  21-6 

Colombo                    53-8     280        16   40        ?S        (16  40)  -26           —  37-8 

Honolulu                   71-2        67          —              _           _  __    e35  1  41-2 

Maui-itius                  75-3     250       22     4        JS        (22     4)  -r35           —  38  0 

Victoria                   100 -6       41          —              —         —  —       45-0  62  0 

Helwau                    101-2     300        22   40          ?            —  —           —  — 

Berkelev                  102  S        52          —             —         —  —    c  50-2  — 

De  Bilt                    113!)     328          —              —    c  35  40  fSU,     e59-7  680 

Moncalieri               115-7      320          —              —    e  62  28  ?!.         6(;s  — 

Edinbiu-gh              115-8     334        35   40       ?SK,        —  —           —  73-7 

Stonyhui-st              116-7      332        36   40       .'SR,  i  58   40  M,     (i58-7)  78-7 

Kew                         117-1      329          —              —         —  —           —  73-7 

Pai-is                         117-1      326          —              —         —  —    e63-7  — 

San  Fernando        129-1      317        24   40          I          67   55  ?L         83-2  89-7 

Toronto                   129-4        30          —              —         —  —       688  79-5 

La  Paz                     1521      132     i  20   17    [+181      34  23  ?      e  78-7  88-1 

Additional  records  :     Manila  31X  =  +11 -5m.,  T„  =1  9h.4om.30s.  Rivcrvicw 

PS  = +13m.21s..      i  =  +20m.28s..       MX  =  +21 -4m.,     MZ  =  +24-4m.,  T„  = 

19h.45m.58s.  Melbourne  SK  =  +20m.34s.,  L  =  +21-3m.  Colombo  M  = 
+  24-lm.  Victoria  hi  =  +53-9m.  De  Bilt  MX  =  +74-3m.  Toronto  L  = 
+  72-8m. 

Jan.  21d.     Records  also  at  Oh.  (Ilehvan),  21h.  (Melbom-ne). 

Jan.  22d.  Ih.  28m.  44s.  and  33m.  oSs.     Epicentre  rou^'hly  15" -OS.   121    OE.      A 
double  shock  recorded  by  Manila. 

,  A        Az.           P.        O  -C.        S.  O  -C.        L.  M. 
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Jan.  22d.      Records  also  at  7h.  (Colombo),  12h.  (Tortosa  and  Barcelona). 

Jan.  23d.  Records  at  3h.  (San  Fernando),  12h.  (La  Paz),  14h.  (Marseilles),  17h. 
(Helwan  and  Moncalieri),  18h.  (Manila),  19h.  (Moncalieri),  21h.  (San 
Fernando),  22h.  (La  Paz). 

Jan.  24d.  14h.  52m.  36s.     Epicentre  18  -OS.  173  -OW.  (;i.s  on  1917  Jmie  24d.). 
A  =  -  -944,   B  =  -  116,  C  =  -  -309  ;  1)  =  -  122,   E  =  +  -993  : 


I  Batavla 

16-5 

301 

e  4 

16 

-^17 

I  Manila 

29-6 

0 

e  6 

22 

—    2 

11 

29-6 

0 

e  6 

22 

_    2 

II  Melbourne 

31-1 

142 

— 

- 

— 

11  Riverview 

33-1 

130 

e  6 

56 

-    1 

II  Colombo 

46-:! 

295 

21 

2 

.'L 

II  Helwan 

97  1 

299 

53 

2 

IL 

19-2 

20-6 

^  17-9 

20-9 

(21  0) 

— 

(53  0) 

— 

G=  + 

■307,   H  =  +038,  K  = 

-•951. 

A 

Az.           P. 

O-C. 

S.            O  -C. 

L. 

M. 

^ 

ni.  s. 

s. 

m.  s.           s. 

m. 

m. 

Apia 

4-3 

17           1    24 

-17 

—               — 

:;-i 

— 

Riverview 

35-7 

236      e  7      0 

-19    e 

12   56         -10 

17-0 

21-2 

Sydney 

35-7 

236          6    12 

-67 

—                 — 

17-0 

20-0 

Honolulu 

42-0 

21          — 

— 

15   54         +79 

20-4 

Adelaide 

16-0 

239        20   48 

?L 

—                 — 

(20-8) 

29-0 

Victoria 

7  9-8 

31        47    36: 

'.      ?L 

—                 — 

(47-6) 

51  0 

La  Paz 

98-t 

69          — 

— 

—                 — 

48-6 

50-8 

Toronto 

104-8 

48          — 

— 

—                 — 

50-2 

56-6 

Edinbiu'i^li 

141  -4 

9        86   39 

> 

—                 — 

— 

89-4 

rt.-  T.ilt 

1  15  !) 

2 

— 

— 

c  89-1 

Zuri(-li 

150-6 

357 





58-2 

HelwMii 

151-7 

303        31    21 

; 

— 



San  l"'eraaudo 

1580 

29           — 

— 

—                 — 

86-4 

93-4 

.Vdditional   records 

:     IJiverview  MN  = 

+  20Cm.. 

MZ  =  +21-4m.          La  Paz 

M  =  +  55 -Sm. 

Toron 

to    LE  =  +54-2m.,    cL 

=  +57 -em. 

Zurich 

eE  = 

+  5S-4m. 
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Jan.  24d.  Records  also  at  Ih.  (Port  a\i  Prince),  3h.  (Zi-ka-wei  and  Manila), 
l'2h.  (Zi-ka-wei,  Osaka,  Kobe,  and  Mizusawa),  23h.  (Riverview  and 
Rocca  di  Papa ). 


1918.    Jan.  25d.  Ih.  20m.  30s.       Epicentre  12°  ON.  95°  5W. 


A --094,   B---97  4,  C  =  + -206  ;  D---99: 

G---020,  H  =  --207,  K---97S. 


E  =-  +096  ; 


A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

Balboa  Heights 

K. 

16 -0 

99 

3   26 

-26 

— 

— 

7-2 

3-5 

X. 

160 

99 

3   30 

-22 

— 

— 

7-3 

3-6 

Tucson 

X. 

24-7 

328 

5   37 

-f   2 

— 

— • 

— 

18-5 

E. 

24-7 

328 

5      8 

-27 

— 

— 

— 

15-5 

St.  Louis 

27-0 

9 

6   12 

-hl4 

(10  48) 

+    7 

10-8 

— 

Vieques 

N. 

29-7 

74 

5      5 

; 

(11  50) 

+  21 

11-8 

15-7 

E. 

29-7 

71 

4   50 

1 

(11   45) 

+  16 

11-8 

14-8 

Cheltenham 

31-5 

29 

11   40 

?.S 

(11   40) 

-20 

e  16-5 

17-8 

Georgetown 

E. 

31-5 

28 

e  6     8 

-35 

13      1 

+  61 

20-5 

— 

X. 

31-5 

28 

e  6     8 

-35 

13      5 

+  65 

20-5 

— 

Washington 

31-5 

28 

0  6   10 

-33 

10   42? 

-78 

13-8 

— . 

Ann  Arbor 

32-0 

17 

6   18 

-29 

12   54 

+  46 

16-3 

16-5 

Toronto 

34-5 

21 

5      6? 

? 

— 

— 

e  16-7 

21-4 

34-5 

21 

9   18 

J  pill 

c  13  30 

+  42 

i  20-4 

— 

Lick 

34-5 

322 

— 

— 

13  40 

+  52 

— 

— 

Ithaca 

34-6 

25 

e  11  54 

2.S 

(c  11  54) 

—  55 

16-1 

— 

Fordhani 

34-6 

30 

— 

— 

— 

— 

0  9-5 

— 

Berkele>' 

35-3 

322 

11   27 

?S 

(e  11   27) 

-93 

— 

— 

Harvard 

37  1 

30 

— 

— 

e  9     9 

?PRi 

e  15-0 

17-4 

Ottawa 

37-4 

23 

c  7   50 

+  17 

c  15   IS 

+  108 

c  16-9 

— 

Xorthfleld 

37-7 

27 

c  8  30 

?PR, 

— 

— 

— 

— 

La  I'az 

39-3 

136 

i  7   50 

+    1 

12  37 

-79 

17-7 

20-3 

Victoria 

43  -2 

333 

— 

— 

15      5  >. 

+  14 

25-0 

28-0 

Honolulu 

60-3 

288 

— 

— 

c  19   24 

+  57 

e  30-0 

34-1 

Coimbra 

80-1 

51 

— 

— • 

— 

— 

39-9 

40-5 

Edinburgh 

81-4 

34 

44  30 

?L 

— • 

— 

(44-5) 

51-8 

Bidstou 

81-8 

37 

35   54 

>L 

— 

— - 

(35-9) 

42-5 

Rio  Tinto 

81-8 

53 

33   30 

;l 

— 

— 

(33-5) 

49-5 

Stonyhurst 

82-1 

36 

c  24   30 

?s  ( 

e  24  30) 

+  103 

141-0 

50-8 

.San  Fernando 

82-4 

54 

22   30 

?s 

(22  30) 

-20 

40-5 

51-5 

Kew 

83-9 

39 

39   30 

■.'L 

— 

— 

(39-5) 

48-5 

Paris 

86-2 

41 

— 

— 

— 

— 

e  44-5 

49-5 

Uccle 

86-8 

39 

c  12  32 

-26 

— 

— 

e  41-5 

— 

De  Bilt 

87-0 

37 

— • 

— 

e  23  37 

-   4 

e  35-5 

50-7 

Moncalieri 

90-7 

44 

— 

— 

— 

— 

42-8 

— 

Graz 

95  0 

40 

0  13   30 

-13 

— 

— 

— 



Rocca  di  I'apa 

95  -2 

45 

13   22 

-22 

— 

— 

— 



Zagi'eb 

N.VV. 

95-8 

41 

e  13  27 

-21 

i  24  24 

-50 

47-5 

56-5 

N.E. 

95-8 

41 

i  13  32 

-16 

i  24  24 

-50 

— 



Helwan 

113-9 

49 

29  30 

?S 

(29  30) 

+  89 

. 



Riverview 

1160 

238 

— 

— ■ 

— 

— 

0  66-0 

71-9 

Melbourne 

120-6 

233 

— 

■ — 

— 

— 

62-1 

68-0 

Additional  records  :  Cheltenham  PN  =  +llm.l9s.,  MN  =  +18 -7m.  George- 
town eL  =  +16 -7m.  St.  Louis  S  =  +9m.54s.,  L  =  +15-lm.  Harvard 
eSRN  - +12m.45s.,  eLN  =  +14-9m.,  MN  =  +21-lm.  Ann  Arbor  LN  = 
+  16-5m.,  MN  =-  +19-5ni..  P  =  +6m.l2s.,  S  =  +12m.48s.,  L  ^  +16-3m., 
M=+21-4ni.  Toronto  iL-+17-3m.  Ottawa  L  =  +20-5m.,  T„  = 
lh.21m.32s.  La  Paz  l'U-+9m.]7s.  Victoria  L?  =  +19-6m. 
Eskdalcmuir  from  Ih.oOm.  to  2h.30in.  San  Fernando  MN  =  +47-5ni. 
Paris  eLN=-+38-5m.  He  Bilt  MN  =  +35-9m.  Vienna  To  = 
lh.20m.22s.         Tacubaya  T,  =lh.21m.08. 
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Jan.  25d.  Records  also  at  lli.  (Mizusawa  and  Vieques),  3h.  (Zasreb,  Mauritius, 
Colombo,  Athens,  and  Rocca  di  Papa),  loh.  (Rivervlew),  20h.  (Manila, 
San  Fernando,  and  La  Paz),  22h.  (Melbourne,  La  Paz,  and  Riverricw) 
23h.  (Helwan). 

Jan.  26d.  Records  at  Oh.  (Tailioku  (2),  Zikawei,  and  Lick).  Ih.  (Tacubava).  '.ih. 
(Melbourne  and  Riverview),  oh.  (Helwan).  8h.  (Lemberg),  13h.  and 
15h.  (Monte  Cassiuo),  18h.  (La  Paz  and  Balboa  Heights),  20h.  (r*an 
Fernando). 

Jan.  27d.  2h.  51m.  2s.         Epicentre  64°-8X.  35°-3E. 

A  =  +-348,  B  =  +-246,  C  =  +-905;  D  =  +;)7S,   E  =  -S1G; 

G  =  +-738.  H  =  +o23,  K  =  --42G. 

A  Az.           P.  O-C.         .«.  0-C.        L.  M. 

o  o  111.  s.  s.  m.  s.  s.  m.  m. 

Vienna  19-4  221          7    16  ?.S  (7   16)  -54  —  — 

De  Bilt  19-9  245          4   41  -f    1      e  8  23  +2  100  12-4 

Edinburgh  20  (5  263          6  58  ?  —  —  —  9-2 

Graz  20-7  221  e  5  40  ?PRx  e  10  40  ?L  (elO-7)  — 

Eskdalemuu-  21  0  261          —  —  (7   58)  -46  —  — 

Hohenheim  21-2  233  e  5   13  +18  —  —  —  — 

Uccle  21-2  244  e  4  46  -   9  —  —  el20  — 

Zagreb  21-7  219  e  5  49  4-48  —  —  150  18-0 

Stonyhurst  21-7  258          —  —  —  —  —  7-2 

Moncalieri  24-9  231  e6  58?  ?PR,  9  58?  -   3  13-5  — 

Rocca  di  Papa  26-4  220  e  5  58  +   6  —  —  e  19-1  21-1 

Additional  records  :     Hamburg  (A  =16° -9),    Epicentre  73°-2N.   12°-2E.,    To  = 
2h.51m.0s.  De  Bilt  MX=+10-5m.  Rocca  di  Papa  M  =  -r6-6m. 

Jan.  27d.  12h.  o6m.  35s.     Epicentre  36=-2X.  2r-4E. 

A  =  +  -751,  B  =  +  -294,  C  =  +  -591  ;         D  =  -I-  -365,  E  =  -  -931  ; 
G  =  +-550,  H  =  +-216,  K  =  --807. 

A  Az.  P.  O-C.           .S.  O-C.  L.  M. 

o  o  in.  s.  s.           m.  s.  s.  m.  m. 

Athens                         2-5  47  0  39  0          —  —  10  1-2 

Pompeu                       7  0  312  1   37  —   9          —  —  —  — 

Monte  Cassino           7-8  314  2   10  +12          —  —  —  6-2 

Rocca  di  Papa           8-7  311  2   11  -   1          3  54  -   2  —  5-4 

Pola                            10-3  328  e2   14  -20  e  3  59  -39  e  5-3  5-9 

Zagreb                       10-4  339  e  2   29  -   7  14   23  -17  i5  0  6-2 

Milan                          13  0  319  4  45  I            —  —  —  9-1 

Moncalieri                 13-5  315  4     6?  +46          6  22  +26  7-5  — 

Zurich                        14  6  324  e  3  35  +    1          —  —  —  — 

Uccle                         190  325  e  7   25  ?S  (e  7   25)  -37  10-5  — 

Additional  records  :     Zagreb  i  =  +3m.57s.,  MXW  =  +6  Cm. 

Jan.  27d.  Records  also  at  Oh.  (Manila,  Andalgala,  Pilar.  La  Paz.  CipoUetti,  and 
Chacarlta),  Ih.  (Helwan),  2h.  (Capetowni),  3h.  (Rocca  di  Papa  (2),  and 
Zagreb),  4h.,  5h.,  and  8h.  (Athens),  llh.  (Rocca  di  Papa).  13h.  (Helwan), 
17h.  (Athens),  20h.  (Lick),  21h.  (Stonyhurst,  San  Fernando,  and  Pa  Paz). 

Jan.  28d.  Records  at  3h.  (Helwan  and  Port-au-Prince),  8h.  (Helwan,;,  14h. 
(Batavia),   22h.  (Batavia  and  San  Fernando). 

Jan.  29d.  llh.  16m.  20s.      Repetition  from  45  -eX.  16'-4E.  as  1917  Jan.  29d.  8h. 

A  P.  O  -C.  S.  O  -C.  L.  M. 

o  m.  s.  s.  m.  s.  s.  m.  m. 

Zagreb                0-3  iO     5  0  iO     9  +1  —  0-2 

Pola                    2-0  e  0  28  -3  —  —  e  0-8  0-9 

Pola  gives  MX  =  +0-8. 

Jan.  29d.  Records  also  at  Oh.  (Balboa  Height-^).  3h.  (Manila),  12h.  (La  Paz), 
13h.  (Manila),  15h.  (Barcelona). 
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1918.    Jan.  30d.  21h.  ISm.  27s.       F.picentre  47°  5N.  12rOE. 

A  =  --425,   B  =  +-525,  C  =  +-737  ;  D  =  +-777,   E  =  +-629  : 

G  =  --464,  H  =  +-573,  K--r,7(5. 


A 

Az. 

P. 

O  -C. 

>;. 

()  -C. 

L. 

M. 

^ 

ni. 

Q, 

s. 

ni.  s. 

s. 

ni. 

m. 

MJzu.sawa 

121 

129 

1 

49 

? 

— 

— 

— 

— ■ 

Kobe 

l.JG 

158 

i  2 

35 

-46 

— 

— 

4-5 

7-5 

Osaka 

13-7 

157 

2 

38 

-44 

— 

■ — • 

4-7 

• — • 

Nagasaki 

14-8 

177 

1 

46 

i 

— 

— ■ 

— 

— • 

Zi-ka-wei 

17-3 

202 

i  4 

1 

-'s 

e  6  33 

-52 

— 

7-2 

Taihoku 

23  a 

197 

4 

56 

-27 

5  58 

-217 

8-8 

10-7 

Manila 

33-6 

194 

i  6 

17 

-44 

11   17 

-77 

14-0 

14-1 

Calcutta                 X. 

40-9 

247 

8 

3 

+    1 

14   15 

—    5 

19-3 

19-6 

E. 

40-9 

247 

7 

51 

-11 

13  57 

-23 

19-1 

— - 

Dehra  Dun 

42-3 

265 

9 

33 

?PR, 

— 

— 

— 

— 

Simla 

42-4 

266 

8 

15 

+    1 

14  39 

-    1 

— 

20-9 

Bombay 

53-5 

258 

9 

22 

—    8 

17    10 

-    7 

— 

19-6 

53 -5 

258 

9 

34 

-r    4 

17      9 

-   6 

— 

24-6 

Kodaikanal 

57  0 

247 

— 

— 

— 

— 

17-5 

19-0 

Batavia 

571 

210 

i  9 

29 

-24 

— 

• — ■ 

— 

16-5 

Colombo 

58-2 

242 

(11 

9) 

-69 

(18   15) 

+  14 

18-2 

19-4 

Lember? 

63  0 

316 

i  10 

43 

+  11 

(i  19   18) 

+  17 

i  19-3 

19-4 

Honolulu 

63  1 

86 

e  9 

45 

-48 

17   33 

-89 

e  24-3 

25  -5 

Victoria 

65  -5 

44 

(10 

5? 

-43 

(15  32?) 

-239 

i  18-8 

19-3 

Dyce 

67-7 

334 

i  11 

9 

+   7 

20     3 

+    5 

30-2? 

— 

De  Bilt 

69-5 

327 

i  11 

14 

0 

i  20   17 

-   3 

— 

41-7 

Eskdalemuir 

69-6 

333 

11 

10 

—   5 

20   17 

-   4 

34-5? 

— 

Zagreb                 x.& 

69-8 

317 

11 

15 

-    1 

e  20   19 

—    5 

— 

44-6 

N.W. 

69-8 

317 

i  11 

20 

+    4 

i  20  24 

0 

i  31-2 

45-6 

Uccle 

70-8 

327 

i  11 

17 

—   5 

i  20  27 

-    9 

30-6 

— 

Pola 

71-5 

317 

i  11 

25 

-    2 

i  20  43 

-    1 

e  31-1 

42-7 

Athens 

71-8 

307 

i  11 

28 

0 

i  20  48 

0 

32-3 

— 

Zurich 

71-9 

322 

i  11 

27 

-   2 

i  20  46 

-    3 

— 

— 

Kew 

71-9 

329 

20 

33 

'S 

(20  33) 

-16 

— 

34-5 

Bidstou 

72-4 

332 

11 

39 

-f   7 

20  33 

—  22 

• — 

32-0 

Besancon 

731 

323 

11 

34 

-   3 

18  57 

-126 

— 

— 

Paris 

731 

326 

i  11 

33 

-   4 

i  20  54 

-    9 

29-6 

32-6 

Milan 

73-3 

320 

11 

26 

-12 

20  54 

-12 

— 

22  0 

Berkeley 

73-6 

51 

i  10 

51 

-49 

i  19  38 

-91 

— 

— 

Helwan 

73-3 

296 

58 

23 

?L 

— 

■ — 

(58-4) 

82-3 

Monte  Cassino 

74-2 

315 

11 

42 

-   1 

— 

— 

21-5 

Moncalieri 

74-2 

321 

i  11 

35 

-   8 

i  21      0 

-16 

30-9 

35-4 

Pompeii 

74-3 

314 

i  11 

37 

-   7 

i  21   16 

-   2 

32-5 

41-5 

Lick 

74-4 

51 

c  10 

56 

-49 

e  19  50 

-89 

• — 

— . 

Rocca  di  Papa 

74-5 

316 

i  11 

4t 

—    5 

i  21   12 

—    8 

e  32-1 

45-0 

Marseilles 

76-5 

321 

i  11 

54 

-    4 

i  21   40 

-    3 

— 

— 

Barcelona 

79-3 

322 

i  12 

5 

-10 

i  21   55 

-20 

33-9 

40-5 

Perth 

80-3 

191 

12 

2 

-19 

— 

— 

— 

— 

Tortosa 

80-0 

323 

12 

1 

-22 

22     1 

-29 

35-6 

41-7 

Alf?iers 

82-9 

319 

i  12 

22 

-13 

22  21 

-35 

38-6 

48-6 

Adelaide 

82-9 

172 

21 

21 

?S 

(21   21) 

-95 

— 

38-5 

Riverview 

83-7 

162 

i  11 

43 

-57 

i  23  35 

+  29 

e  33-3 

36-0 

Sydney 

83-7 

162 

21 

15 

?S 

(21   15) 

-111 

34-3 

36-8 

Coimbra 

84-5 

329 

12 

27 

-18 

i  22  46 

-28 

36-6 

37-6 

84-5 

329 

— 

- 

. — 

i  23  23 

+   9 

37  0 

42-0 

Ottawa 

84-6 

17 

i  12 

9 

-37 

i  21   57 

-78 

e  381 

— 

Toronto 

85-5 

20 

- 

— 

i  23     9 

-16 

40-8 

23-3 

Ann  Arbor 

85  r, 

24 

12 

33 

-18 

22     3 

-83 

39-2 

39-5 

Rio  Tinto 

86  0 

326 

19 

33 

I 

— 

— 

— 

22-5 

North  flt'ld 

86-4 

15 

12 

25 

-30 

22   10 

-84 



St.  Louis 

87-0 

30 

22 

3 

?S 

(22     3) 

-98 

25-6 

— 

San  Fernando 

87-0 

325 

12 

45 

-14 

(22  33) 

-68 

22-6 

46-6 

Ithaca 

87-3 

18 

c  16 

33 

?PR, 

i  22   27 

-77 

— 

— 

Harvard 

88-4 

15 

(15 

6) 

+  119 

(i  23  52) 

-   4 

39-2 

— 

Fordham 

S9-3 

17 

0  17 

57 

?PR, 

(31   33) 

?SR, 

31-6 

— 

GeorpetowTi            K. 

90-5 

20 

0  12 

36 

-43 

i  22  33 

-106 

42-8 

. — 

X. 

90  -5 

20 

i  12 

34 

-45 

i  22  33 

-106 

49-9 

— 

Wusiiiiiirtoii 

90-5 

20 

12 

35 

-44 

22  33 

-106 

42-6 



ChcltiMihiiiii 

90-7 

20 

c  12 

39 

-41 

— 

25  -8 

Mani-itiiis 

92-7 

243 

15 

57 

-146 

(22  33) 

-129 

— 

41-5 

tlapi'town 

127-4 

258 

23 

3 

? 

— 

— 

— 

— 

Jia  Paz 

145-9 

30 

i  18 

(i 

-!  31 

32   14 

+  37 

69-5 

78-0 

Andalgala 

156-8 

36 

48 

33 

?SR, 

. — 



53-4 

Pilar                        K. 

161-4 

36 

54 

39 

{ 

— 

— 

— 

61-4 

N. 

161-4 

36 

54 

33 

? 

— 

— 

— 

59-4 

CipoUettl 

164-9 

62 

30 

9 

? 

— 

— 

— 

44-2 

For  Motes  see  next  page. 
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Notes  to  Jan.  30d.  21h.  18m.  27s. 

Additional  records:     Zi-ka-wei  gives  MN  =  +7-5m.  Kobe  MN  =  +5-2in. 

Manila    T„  =21h.l8m.25s.  Kodaikanal    P  =21h.0m.l8s.  Colombo 

M=+32-2m.  Lembers  eS  = +15m.3s.  Honolulu  To  =21h.l8m.28s. 

Victoria  P?  =  +5m.3s.  De  Bilt  ePR,  =  +17ni.2s.,  i.  =  +21m.50s.,  eE  = 

+  30m.22s.,eN  =  +30m.30s.,m=  +30m.58s.,eE  =  +33m".3s.,  MN  =  +41fim., 
To  =21h.l.Sm.38s.  Shide  quake  recorded  but  time  shutter  not  workintr. 

Kskdalemuir    PR,  - +14ni.I  7s.,    PR,  -  +  l.'jni.als..    T„ -21h.18m.30s.,    and 
two  i"s.  /asrreh  T„-21h.lSm".43s.  Uccle  i  - +220m..     T„ - 

21h.18m.34s.  Pola  MN  -   +32(lin.,  T„  -  21h.18m.33s.  Athens  T„  = 

21h.18m.34s.  Zxirich     T„ -21h.18m.34s.  Paris     PR,  =  +  17m.32s., 

SR,  = +22m.29s.,    T„  =21h.l8m.38s.  Moncalieri    MN=+33-8m.,    To  = 

21h.18m.36s.  Marseilles  T„  =  21h.l8m.36s.  Rivorview  iS  -  +llro.l5s., 

MN  =  +36-9m.  Ala:iersT„  =21h.l8m.4Ss.  Coimlira  SEJ  =  +21m.4Cs., 

iSN  = +22m.24s.,  L  =  +46Cm.  Ottawa  T„  =21h.lSm.4(is.  Toronto 

L  =  +48-6m.  Ann  Arbor  PN  =  +12m.9s.,  LN  =  +38 -Cm.,  MN  =  +39 -Cm. 

Harvard    T„  =21h.l8m.9s.  Fordham    LN  =  +36-6m.  Georgetown 

iPZ  =  +12m.38s.,      i.SZ  =  +22m.33s.,         LZ  =  +491m.,         T„  =21h.l9m.0s. 
Cheltenham     MN=+22-7m.  Mauritius     MN  =  +39-4m.  Melbourne 

records  "A  considerable  shock  about  211i.40m."      Vienna  To  =21h.l8m.33s. 
Graz  To=21h.l8m.26s. 

Jan.   30d.     Records  also  at  2h.    (Hehvan),    3h.    (Mizusawa),   16h.   (Perth),    17h. 
(Perth  and  Rocca  di  Papa),  20h.  (Colombo  and  Batavia),  21h.  (Perth). 

Jan.  31d.     Records  at  Ih.  (Perth),  4h.  (Batavia),   llh.  (Pompeii  and  Rocca  di 
Papa),  13h.  (La  Paz),  18h.  (Mauritius),  22h.  (Melbourne),  23h.  (Hehvan). 

Feb.  Id.  12h.  31m.  14s.     Epicentre  39°3N.  21'0E.  (as  on  1917  May  23d.  5h.). 
A  =  +  -722,  B  =  +  -277,  C  =  +  -633  ;  D  -  +  -358,   E  =  -  -934  ; 

G  =  +-591,  H  =  +-227,  K  =  --774. 
A       Az.  P.       O  -C.         S.         O  -C.        L.  M. 


„ 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

2-6 

120 

i  0  27 

-14 

— 

— 

0-8 

11 

Monte  Cassino 

5-9 

294 

2   2.5 

?S 

(2   25) 

-16 

— 

— 

Rocca  di  Papa 

6-8 

294 

e  1   59 

+  16 

. — 

— 

5-3 

Zagreb 

7-5 

332 

e  2   27 

+  33 

e  2  58 

-26 

i  4-2 

5-5 

Pola 

7  (5 

319 

e  3  46 

?S 

(e  3  46) 

+  20 

e  4  9 

6-6 

Additional  records  :     Zagreb  i  =  +4-8m.         Pola  MN  =  +5-7. 

Feb.  Id.  Records  also  at  2h.  (La  Paz,  Colombo,  and  San  Fernando),  8h.  (La  Paz 
and  Harvard),  lOh.  (Hehvan),  22h.  (Hehvan  and  Lick),  23h.  (Lick). 

Feb.  2d.  Records  at  Oh.  (San  Fernando),  51i.  (Manila),  7h.  (Stonyhurst),  8h. 
(Hehvan),  9h.  (Riverview),  llh.  (Algiers),  20h.  (Batavia  and  San  Fer- 
nando), 23h.  (Zurich). 

1918.     Feb.  Sd.  14h.  2m.  30s.      Epicentre  18°  OS.  173°  OW. 

(as  on   1917  Jime  24d.). 


A=  -944, 

B  =  -116,  C 

=  -  -309 

;         I)  =  --122, 

E  -  + 

-993  : 

G  =  + 

•307, 

H  =  +  -038,  K  =  --951. 

A 

Az. 

P. 

O  -C.       S. 

0-C 

L. 

M. 

o 

„ 

m.  s. 

s.         m.  s. 

s. 

in. 

m. 

Apia 

4-3 

17 

e  1   12 

+    5          — 

— 

2-7 

3-7 

Sydney 

35-7 

236 

6     0 

-79         — 

— 

15  0 

18-1 

Riverview 

35  -7 

236 

e  7      6 

-13    e  11   12? 

-114 

14-5 

18-0 

Melbourne 

41-6 

233 

e  8  30 

+  22    e  15  48 

+  79 

. — 

23-9 

Honolulu 

42  0 

21 

e  14  24 

?S    (e  14   24) 

-11 

e  17-3 

190 

Adelaide 

460 

239 

18  42 

?L           — 

— 

(18-7) 

28-1 

Perth 

04-9 

242 

. — 

—       17   48 

-96 

— 

Berkeley 

73-4 

40 

. — 

—    e  22  30 

+  83 

— . 

— 

La  Paz 

98-4 

69 

17     4 

?PR,        — 

47-0 

51-4 

Ann  Arbor 

101-5 

47 

. —         . — 

— 

53-5 

65-5 

Washington 

105-7 

54 

— . 

—         — 

— 

e  56-0 

— 

Ottawa 

107-7 

47 

— 

—         — 

— 

e  59-5 

— 

Harvard 

110-6 

51 

— 

— ■         — 

— 

e  58-9 

— 

Continued  on  next  page. 
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Az. 


P. 


O-C. 


Eskdalemuir 

141S 

9 

— 

— 

— 

Stonyhurst 

143  J 

9 

i  41  36 

?SR, 

— 

De  Bilt 

K. 

140-9 

2 

— 

— 

c  42     6 

N. 

145-9 

2 

e  21     6 

[+76] 

— 

Kew 

146  0 

S 

— 

— 

— 

Uccle 

1471 

4 

e  19     6 

[-45] 

— 

Graz 

150-1 

348 

— 

— 

— 

Za^eb 

151-2 

347 

c  19     S 

[-49] 

— 

Moncalieri 

1531 

359 

— 

— 

■ — 

Rooca  di  Papa 

155-7 

350 

e  20     0? 

[-    3] 

— 

Rio  Tinto 

156-9 

28 

34  30 

?S 

(34   30) 

San  Fernando 

X. 

158-0 

29 

35   30 

— 

(35   30) 

E. 

158-0 

29 

— 

— 

— 

O-C. 


?SR, 


75-5 


86-5 

87-5 


78-5 
88-5 
82-9 
94-6 


84-0 
85-5 


M. 

m. 

87-5 
88-3 
94-0 
92-5 
92-5 

95-5 

45-2 


Additional  records  :     Melbourne  SR,  =  +19m.6s.,  L  =  +22-8m. 
LN  =  +57  -Im.  Washins-ton  prives  Ions  waves  from  14h.48m. 

Harvard   L  =  +71-0m.  Stonylmrst  ^ives  M  =14h.lm.30s., 

wrons.  Moncalieri  L  =  +92 -5m. 


94-5 
94-5 

Ann  Arbor 
to  15h.l4m. 
posMbly   Ih. 


Feb.  3d.  14h.  41m.  50s. 
A  =  +035,  B  = 


Epicentre  3° -OS.  88' -OW. 

--998,  C  = -052  ;  D  =  - -999,   E  =- -035  ; 

=  -•002,   H  =  +  -052,  K  =  --999. 

O-C. 


?L 


A 

Az. 

P.        O  -C. 

S. 

o 

m.  s.        s. 

m.  p. 

Andalgala 

E. 

32-2 

142 

—            — . 

8   58 

Pilar 

N. 

36-6 

144 

7   22      -   5 

— 

E. 

36-6 

144 

7   28      +1 

13  22 

Chacarita 

41-9 

142 

9   58      ?PR, 

— 

Toronto 

47-3 

8 

(e  19      4)     2SRi 

— 

Victoria 

59-9 

334 

(9   40)     -31 

— 

Bidstou 

89-3 

36 

30  34       ?SRi 

40  58 

Paris 

92-6 

41 

—             — 

— 

Rocca  di  Papa 

99-9 

48 

—             — 

— 

dditional  records 

:     Victoria 

P' 

=  +3m.36s. 

Roc 

Ls  at    +58 

Im., 

+  86 -9m.,  and 

+  88 -3m.     The 

Victo 

L. 

M. 

m. 

m. 



21-6 
29-0 
30-7 

170? 

(41-0) 
e  48-2 

23-8 
13-6 
48-9 
52-2 

55-2 

— 

Rocca  di  Papa,  additional 


out  of  place,  and  would  be  as  well  omitted  from  the  table. 


Feb.  3d.     Records  also  at  3h.  (Melbourne  and  La  Paz),  9h.  (La  Paz).  1  Ih.  (Batavia) 
13h.  (Edinburgh  and  Helwan),  14h.  (Colombo),  23h.  (San  Fernando). 


Feb.  4d.  Oh.  Epicentre  apparently  close  to  Zagreb,  which  sives  a  record  at 
3m.24s.  Taking  Zagreb  as  epicentre  and  To  =0h.3m.24s.,  we  have, 
taking  the  mean  of  eN  and  eE  for  De  Bilt : — 


A 

P. 

m.  s. 

Moncalieri 

5  -9 

el   29? 

De  Bilt 

9  -5 

O-C. 


4-5 

4-8 


1918.     Feb.  4d.  17h.  54m.  49s.       Epicentre  29°  6N.  87°  8E. 


A-  + 

-033, 

B     -     ;      S 

09,   ( 

-  -491 

:          D 

--  +  -999, 

E  -  - 

-038  ; 

G  =  + 

■019, 

H  =  -l--494,  K  = 

--870. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

p 

m.  s. 

s. 

m.  s. 

S, 

m. 

m. 

Calcutta 

7  1 

176 

3  23 

?S 

8  59 

? 





Simla 

9-3 

282 

— 



e  6-7 

10-7 

Kodaikanal 

21  7 

209 

16   41 

» 





19-3 

( "ohimbo 

23  9 

200 

— 

. 



. 

19-5 

21-6 

.Manila 

34  () 

109 

— 

• —    ( 

12   33 

-   7 

Batavia 

40  -2 

150 

— . 

e  23-2 



Osaka 

40-3 

70 

e  8     1 

-!-    4 

14      0 

-11 

18  4 

20-7 

11  el  wan 

48-5 

285 

9   11 

+  14 

Budapest 

54  -S 

310 





e  23-6 



Zagreb 

N.K. 

57-1 

308 

e  9  53 

0 

17   50 

-1-    3 

31-2 

33-7 

Graz 

57-2 

310 

<•  9  46 

-   7 

Potsdam 

580 

316 

— 



e  28-7 



Oontinxttd  on  ntxt  jiage. 
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A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Fola 

58-7 

307 

e  9  59 

-    4 

e  18   11 

+    4 

e  33-4 

33-6 

Moute  Cassiuo 

59() 

303 

10   11 

_    2 

— 

— 

— 

— 

Kocca  di  Papa 

60-5 

304 

10   11 

—   5 

e  18  37 

—    7 

e  34-5? 

39-9 

De  Bilt 

(52-8 

317 

10  30 

-    1 

18  44 

-14 

e  29-2 

33-9 

Monealieri 

630 

309 

10   26? 

-   6 

18   58 

-   3 

33-4 

35-4 

Uccle 

63-5 

316 

e  10   23 

-12 

— 

— 

32-3 

Paris 

65-3 

314 

e  19   15 

?S 

(19   15) 

-14 

e  33-2 

40-2 

Ke^v 

661 

318 

— 

— 

— 

— 

— 

41-2 

Edinburgh 

66-4 

322 

19    11 

JS 

(19   11) 

-31 

— 

41-7 

Eskdalemuir 

66-6 

322 

19   23 

?s 

26  48 

<SR, 

31-9 

37-2 

stonyluu-st 

66-6 

320 

e  18  41 

?S     1 

(e  18   41) 

-64 

i  26-3 

36-2 

Bidston 

671 

320 

20   17 

?s 

(20   17) 

+  26 

— 

38-2 

Barcelona 

67-9 

306 

— 

— 

— 

— 

e  36-6 

43-6 

Tortosa 

69-3 

306 

11    13 

0 

— 

— 

36-4 

38^9 

San  Fernando 

75-8 

304 

27    11 

?SK, 

— 

— 

42-7 

44-2 

Coirobra 

75-8 

309 

— 

e  20   11 

-84 

41-8 

Melbourne 

86  0 

138 

— 

— 

— 

— 

58-2 

60-4 

La  Paz 

154-4 

296 

19  58 

[-    3] 

— 

— 

— 

><{\<) 

Simla  gives  MX  - 

=  +9-4m, 

Zagreb  gives  records  in 

X.W.   . 

Azimuth 

iP  = 

+  9m.59s.,     S  =. 

=  -i-17ni..] 

i6s.. 

MX  =  +32 -em.. 

also    i  = 

+  12m. 

2s.    and 

T„  = 

17h.54m.49s. 

Rocca  di  Papa 

gives  M  = 

=  -^10- 

4m.       De  Bilt  PN 

;  =  +10m.31s.. 

S  =  -rlSm.44s., 

ME  =  ^ 

39  0m.           Monealieri  MX  = - 

1-37  Oni 

San 

Fer- 

uando  gives  for 

the  E.^^ 

'.  con 

ipoucnt  L 

=  +43  •2m..  M  = 

-  ^-44-2 

m.        Bidston 

S  =  +26m.29s.   (.'.SR,).  Paris  ePX  =  +  19m.26s.  l»e  Bilt  also  gives 

an  epicentre  at  34    OX.  88    OE.  (Tibet).  Stonyhui-st  record  is  given  three 

hours  wToug. 


Feb.   4d.   20h.   38m.    40s.     Eincentre  near   Revelstoke,    B.C.  51  -OX.    118  -OW 
A  =  --295,   B  =  --556,  C  =  +  -777. 

A  P.         O  -C.  S.  O  -C.  L.  M. 

o  m.  s.  ^.  m.  s.  s.  ni.  m. 

Victoria  4-3        16        -^' 1  —  —  2  1        2-2 

Ann  Arbor  24-8  —  —  12   20  ?L  15-3  — 

Ottawa  28-3  —         —      ell   26?       +22  e  14-8         — 

Washington  30  9  —         —  —  —  c  15-3?       — 

Georgeto%Aii  30-9  — •         —  —  —  e  15-3        — 

Victoria  M  =  -r  1  -Oui.  Ottawa  gives  also  i  ^  +  13m. 27s.  and  L  =  +  16  oin. 


Feb.  4d.  Records  also  at  4h.  (Athens).  5h.  (Victoria),  8h.  (Hehvan).  lOh.  (Athens), 
llh.  (Zagi-eb  and  Rocca  di  Papa),  17h.  (Zi-ka-wei  and  Ria  Tiuto),  19h. 
(Pola,  Zagreb,  and  Bombay),  23h.  (Graz). 


Feb.  5d.  9h.  10m.56s.     Epicentre  44=  OX.  2--5E. 

A  =  +-719,   B  =  +-031,  C=  +-695  ;  D  =  -044,   E  =  -999  ; 

G  =  +-694,   H  =  +030,   K  =  --719. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 


Marseilles 

2-2 

113 

i  0  54 

'S 

(i  0   54)      -    7 

— 

Barcelona 

2-6 

186 

0  34 

-   7 

1    12         ^    0 

1-4          2-6 

Tortosa 

3-5 

193 

0   52 

-    3 

1   33         -    4 

2  0          3-2 

Monealieri 

3-9 

75 

el    17? 

+  16 

2   51?         ?L 

(2-9)          — 

Algiers 

7-2 

176 

0   54 

? 

2      4             ? 

6-6            — 

Rocca  di  Papa 

7-8 

103 

1    22 

? 

—                 — 

—          4-2 

arseUles  gives  e(S 

)  =  +3m.4s., 

eL  =  +7 

•Im. 

Monealieri    L  = 

+  3-8m. 

Algiers  P  =  +lm.l5s. 
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Feb.  od.  Records  also  at  Oh.  (San  Fernando).  3h.  (Batavia),  oh.  (San  Fernando, 
Colombo,  and  Edinburgh),  lOh.  (La  Paz  (2),  Chacarita,  Aiidalyrala,  and 
CipoUetti),  llh.  (PUar  and  Hehvau).  21h.  (Calcutta). 


Feb.  Cd.  3h.  lOui.  :iOs.     Epicentre  11    OS.  17G  -OW. 

A  =  --979.   B  =  -068,  C  =  -191;  D  =  -070,   E  =  + -997  ; 

G  =  -hl90,   H  =  +013,  K  =  --9«2. 

O-C, 


?S 


A 

Az. 

P. 

o 

o 

ni.  s. 

Apia 

-,0 

12.5 

e  1    18 

Honolulu 

3  (5 -9 

28 

e  13  30 

Riverview 

37-7 

228 

— 

Melboui'ue 

440 

226 

e  8  30 

Victoria 

75-4 

33 

— 

Andalirala 

102  0 

122 

41  48 

Toronto 

102 -4 

47 

— 

Pilar 

102-4 

126 

50    12 

Ija  Paz 

103G 

110 

17    23 

Stonyhurst 

136-8 

5 

54   30 

De  Bilt 

138-9 

359 

— 

Hehvan 

148-3 

311 

38   30 

Rocca  di  Papa  ? 

148-3 

348 

19   40 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

ni. 

Ul. 



— 

2-(i 

41 

(e  13  30) 

+    8 

17-2 

24-6 

13  30 

+    2 

15-9 

20-3 

20-8 

22-6 



— 

53-9 

— 

— 

— 

(41-8) 

56-0 

— 

— 

48-8 

61-5 

— 

— 

(50-2) 

68-9 

. 

— 

49-6 

56-3 

— 

— 

(54-5) 

79-5 

— 

— 

e  86-5 

— 

?L 


?L 


[-13]        —  —  —       20-2 

Additional    records:     Riverview    MN  =  +17-8m.  Toi-outo    L=+50-0m. 

eL  =  ^59-Om.  Stonyhurst  M  =  +85 -5m.     The  record  for  Rocca  di  Papa 

is  almof^t  certainly  that  of  a  local  shock,  since  M  closely  follows  P  ;  but  it  has 
been  included  in  the  table  as  possibly  a  case  where  one  shock  may  have 
started  another. 


Feb.  6d.  llh.  43ni.  42s.     Epicentre  11°  OS.  176=  OW.,  as  at  3h. 


Honolulu 

Riverview 

Melbourne 

De  Bilt 

Kew 

Helwau 


Az. 


P. 


36-9 

28 



37-7 

228 

e  7   36? 

44-0 

226 

— 

138-9 

359 

— 

139-4 

4 

— 

148-3 

311 

45   18 

O-C. 


?SRj 


L. 
m. 

e  15-3 
e  17-9? 

23-5 
e  72-3 


M. 


20-2 
19-0 
25-3 

77-3 


Riverview  gives  MX  =  +21 -8m.  Eskdalemuii-  (A  =135-4)  records  15h.55m. 

to  16h.5m.  Apia  records  i' -  llh. 41m. 16s.,  M  =14h.41m.41s.,  which  is 
probably  a  close  and  local  shock.  If  not,  the  above  solution  is  sensibly  in 
error. 


Feb.  6d.  Records  also  at  Oh.  (Denver),  4h.  (San  Fernando  and  De  Bilt),  9h. 
(Mizusawa),  loh.  (De  Bilt),  17h.  (Manila),  21h.  (Monte  Cassino),  22h. 
(Sau  Fernando). 
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1918.     Feb.  7d.  5h.  20m.  15s.      Epicentre  6°  5N.  127°  OE. 

A  =  -  -598,   B  =  +  "93,  C  -=  +  -113  ;  U  =  +  -799,   E  =  +  -002  ; 

G  =  — -008,   H  =  +-090,  K  =  --994. 

A  focal  duptli  +-025  is  assumed,  iu  spite  of  the  positive  residuals  to  [1^]  for 
Pilar  and  La  Paz.  as  it  is  not  possible  to  make  a  satisfactory  solution  without 
some  such  assumption. 


Station  and 
Coinponeiit. 

Corr. 

fur 

Focus 

L 

Az. 

r. 

o-C. 

s. 

()-C. 

L. 

M. 

,, 

M.     S. 

s. 

M.      S. 

s. 

M. 

M. 

Manila 

-0 

3 

10 

0 

325 

i  2    29 

+  3 

^ 



14-2 

5 

1 

Taihoku 

—  1 

0 

19 

3 

345 

4    39 

+  18 





80 

8 

6 

Batavia 

—  1 

2 

23 

8 

238 

i5     13 

+   1 

8    33 

-44 

— 

9 

6 

Zi-ka-\vei 

—  1 

4 

25 

3 

349 

5    26 

-   1 

e9    42 

0 



11 

8 

Kobe 

—  1 

7 

29 

2 

14 

6     15 

+  12 

(10    46) 

-  4 

10-3 

13 

2 

Osaka 

—  1 

7 

29 

2 

14 

6     12 

+  9 

(10    50) 

0 

10-8 

130 

Mizusawa          e. 

-2 

0 

35 

0 

19 

6    53 

-   3 

12     16 

-  8 

— 

N. 

-2 

0 

35 

0 

19 

6    49 

-   7 

12     12 

-12 

— 

Pertli 

-2 

1 

39 

9 

195 

(7    37) 

+   1 

13    28 

-  7 

22-6 

— 

Calcutta            E. 

-2 

1 

40 

6 

297 

7    33? 

-    9 

13    27 

-18 

17-6 

— 

N. 

-2 

1 

40 

6 

297 

7    33 

-   9 

13    33 

-VI 

19-4 

— 

Adelaide 

-2 

2 

42 

9 

166 

8     15 

.  14 

14    27 

+  10 

— 

25 

8 

Riverview 

-2 

4 

46 

4 

152 

i  8    24 

-   2 

i  15      2 

0 

e  25- 0 

30 

1 

Sydney 

-2 

4 

46 

4 

152 

8    21 

-    5 

15    21 

+  19 

25-0 

30 

4 

Colombo 

-2 

4 

46 

8 

273 

(8    39) 

+  10 

8    39 

?P 

15-6 

20 

7 

Melbourne 

-2 

5 

47 

3 

161 

(10    45) 

?PR, 

(15      9; 

-   3 

18-8 

19 

8 

Kodaikanal 

-2 

6 

49 

1 

278 

11    51 

?  PK, 

— 

28-0 

34 

4 

Simla 

-2 

7 

52 

6 

305 

8    57 

-   9 

16     21 

+  3 



27 

4 

Bombay 

-2 

7 

54 

1 

289 

9    20 

+  4 

— 

— 

— 

27 

5 

Mauritius          n. 

-3 

2 

72 

9 

247 

20    33 

vs 

(20    33) 

H-11 



31 

2 

E. 

-3 

2 

72 

9 

247 

11      9 

-   6 

(20    51) 

+  29 

20-8 

36 

2 

Honolulu 

-3 

2 

73 

6 

70 

11     15 

-  4 

20    45 

+  14 

e34-0 

44 

8 

Hebvan 

-3 

5 

91 

7 

300 

12    45 

-21 

— 



61 

2 

Lemberg 

-3 

5 

93 

2 

321 

i  13     27 

+  13 

i  17     16 

?PRi 

— 

24-7 

Budapest 

-3 

6 

97 

1 

320 

i  13    29 

-   6 

17     21 

?PU, 

— 

— 

Victoria 

-3 

6 

97 

9 

39 

15      7 

? 

(23    58) 

-61 

24-0 

27-6 

Potsdam 

-3 

6 

99 

0 

326 

e  12     45 

-60 

— 

— 

Graz 

~3 

6 

99 

5 

320 

e  12    43 

-65 

e  26    57  ? 

+  102 



— 

Zagreb 

-3 

6 

99 

6 

319 

i  13    45 

-  4 

124     13 

-63 

52-8 

61-8 

Pola 

^3 

6 

101 

3 

318 

e  17    38 

?  L'K, 

e24     22 

-71 

c  37 -^ 

63-4 

Berkeley 

-3 

6 

101 

9 

49 

— 

— 

23    45 

•s 

— 

— 

Pompeii 

-3 

6 

102 

4 

314 

e  13    55 

-  9 

e24    24 

-80 

e49-8 

59-8 

Monte  Cassino 

-3 

7 

102 

6 

315 

14      4 

-   1 

— 

— 

— 

Hohenheim 

-3 

7 

102 

7 

323 

— 

— 

25    35 

-11 

-- 

— 

Rocca  di  Papa 

-3 

7 

103 

3 

316 

i  13     59 

-10 

i  24    28 

-84 

e55-6 

63-6 

De  Bilt 

-3 

7 

103 

5 

328 

(18     19) 

?PK, 

124    34 

-80 

49-8 

51-6 

IJyce 

-3 

7 

104 

2 

334 

— 

— 

— 

— 

55-2 

Uccle 

-3 

7 

104 

5 

327 

e  14      3  ? 

-11 

— 



e42-8 

— 

Moncalieri 

-3 

7 

105 

3 

320 

e  14     27  ■> 

+  9 

19      2? 

?  PRi 

— 

— 

Eskdalemuir 

~3 

7 

105 

8 

333 

18     17 

?  1^1!, 

24    44 

-92 

310 



Stonyhurst 

-3 

7 

106 

3 

3"2 

e  16      3 

+  100 

125    27 

-53 

55-4  ? 

68 

2 

Paris 

-3 

7 

106 

6 

326 

e  18    41 

?PR, 

124    46 

-97 

52-8 

53 

8 

Kew 

-3 

7 

106 

6 

329 

18    45 

V  PR, 

— 

— 

— 

62 

8 

Bidston 

-3 

7 

106 

9 

332 

17      3 

V 

25     15 

-71 



43 

5 

Barcelona 

-3 

8 

110 

5 

319 

e  21     34 

?PR, 

28    41  V 

+  103 



Tortosa 

-3 

8 

111 

9 

319 

19    20 

?PR, 

28    57 

9 

— 

60 

2 

Algiers 
Coimbra 

-3-8 

112 

1 

314 

e  19     15 

?PR, 

28    56 

■> 

48-8 

63 

8 

— 

117 

9 

323 

20      2 

?PK, 

129    26 

+  53 

61-8 

66 

4 

Rio  Tinto 

— 

118 

1 

320 

16    45 

+  71 

— 

_ 

— 

27 

8 

San  Fernando 

— 

118 

7 

318 

19     15 

?PR, 

29    15 

+  35 

63-2 

88 

2 

Toronto 

— 

124 

4 

23 

(22     15) 

?PR, 

(e38    33) 

VSR. 

e  38-6 

80 

0 

Pilar 

— 

152 

9 

159 

20     15 

[  +  15] 

43    45 





45 

6 

La  Paz 

— 

1621 

125 

i  20      9 

[    oj 

32    43 

— 

650 

70-4 

For  Notes  see  next  page. 
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Notes  to  Feb.  7d.  5h.  20m.  15s. 

Additional    records:       Manila     MN  =  +4-9.  Zi-ka-\vei    gives    SRNi  = 

-10m. 26?.,  SRE  =  4-10m.30s..  SRX,  = +llm.3s.  Kobe  MN  =  +15-lm. 

Osaka    MX  =  + 151m.  Perth    record    for    PRi    has    been    taken    as    P. 

Adelaide  record  for  PR,  has  been  taken  as  S.  Riverview  i=  +9m.ls., 

PH  = +15m.47s.,     eSRi?  = +18m.9s.,     i  =  +18m.l6s.,        epicentre      19°0N. 
121'0E.    (approx.).  Sydney   SR  =  +19m.21s.  Melbourne   S  = 

+  10m.45s.     (probably     PR,)    and     SR,  = -!- lom.9'=.     (probably     S),     SRj  = 
-fl5m.57s.  Honolulu    M  =  +220m.  Lemberi?    i  =  +23m.52s.     (IS). 

Zasi-eb    ePX  = -i-13m.42s.  Pola    MX  = -600m.  Uccle    PR,  = 

-18m.21s.  De   Bilt   PR,X  = -18m.20s.,   e=+27m.36s.,    M=+551m. 

Coimbra    MX  =  -r04  1m.  San    Fernando    MX  =  +87  •2m.  Toronto 

L  =  +22-2m.  La    Paz    M=+990m.  Audalgala    ME  =  + 43  0m. 

Pilar  PX  =  +20m.3s.,  MN  =  +46 -em. 

Feb.  7d.     Records  also  at  Oh.  (Hehvan),  Ih.  (La  Paz),  2h.  (Manila),  22h.  (Manila 
and  San  Fernando). 


Feb.  8d.  18h.  48m.  40s.      Epicentre  44=  OX.  13  -OE. 

A  =  +-701,   B  =  +162,  C=+-695. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Pola 

1°0 

35 

e  0   26 

+  11 

— 

— 

e  0-7 

0-6 

Rocca  di  Papa 

2-2 

185 

0   42 

+    8 

1   10 

+    9 

— 

1-7 

Monte  Cassino 

2-6 

167 

1      1 

+  20 

— 

— 

— 

2-5 

Zagi-eb 

2-8 

50 

1      2 

+  18 

1  1    16 

-    1 

(1-9) 

21 

Milan 

3  1 

298 

0   27 

9 

2   15 

?L 

(2-2) 

2-6 

Moncalieri 

3-9 

281 

0   58 

-    3 

(1   33) 

-14 

1-6 

— 

Zurich 

4-6 

317 

e  1      3 

—   8 

i  2   12 

+    6 

i  2-3 

— 

Additional  records  :     Pola  MN  =  +  1  Im.  Zagreb  S  = +lm.5os.  Zm'ich 

cPV  =  +lm.2s.,   iSX  ^ +2m.lls.  The  record  of  Pola  is  given  at   19h. 

instead  of  18h. 


Feb.  8d.      Records  also  at  Oh.  (Batavia  and  Hehvan).  4h.  (Manila),  IjIi.  (Batavia), 
Kill,  and  20h.  (Taihoku),  21h.  (Taihoku  and  San  Fernando). 


1918.     Feb.  9d.  12h.  28m.  5s.      Epicentre  41°  5N.  28°  OE. 

A  =  ^  661,   B  =  -r  -352,  c;  =  +  -662  ;  D  =  +  -470,   E  -  -883  : 

G  =  +oS5,   H  =  +-311,   K  =  --749. 


A 


Az. 


O-C. 


S. 
m.  s. 


O-C. 


M. 
m. 


Athens 
Budapest 
Zagreb 
Pompeii 

Graz 

Monte  Cassino 

Vienna 

Pola 

Rocca  di  Papa 

Hehvan 

Milan 

Potsdam 

Zmlth 

llohenliciru 

Moncalieri 

Ucc!e 

J)c  Bilt 

San  Fernando 

Additional    records:     Rocca    di    Papa    MX  =  +4-8m.  Zagi'eb    iPNW  = 

♦  3ni.23s..  MXW  -  +6  5ni.,  MNW  =-  +8-8m..  also  four  other  i's.  Helwan 

records  L  aw  S.  Moncalieri  MN  = +9-5m.  De  Bilt  MN  =  +ll-7in. 

San  Fernando  MN  ^  +17-4m. 


4-9 

224 

c 

1 

0 

-16 





i  1-2 

1-4 

8-7 

316 

e 

2 

34 

+  22 

— 

— 

9-7 

300 

e 

2 

42 

+  10 

i  4   28 

+    7 

1  5-3 

5-8 

10-2 

271 

i 

2 

27 

-   6 

e  4   31 

-   4 

10-2 

271 

i 

2 

27 

-    6 

e  4  38 

+    3 

e  7-4 



10-5 

306 

3 

0 

+  2:^ 





10-6 

274 

2 

32 

-   6 







6-7 

10-6 

313 

i 

3 

7 

+  29 







10-8 

293 

c 

3 

13 

+  32 

e  4   31? 

-19 

c  5-8 

5-9 

11-4 

276 

i 

2 

38 

-12 

4    19? 

-45 

51 

12  0 

166 

5 

43 

?S 

(5   43) 

+  24 

(8-2) 

12-4 

14-2 

293 

e 

4 

8 

+  39 

10-3 

14-8 

322 

e 

4 

55 

+  79 

— 



. 

150 

300 

c 

3 

18 

-21 

— 



, 



150 

305 

. 





c  7-2 



151 

290 

c 

4 

4? 

+  24 

7   16? 

+  42 

8-6 

11-2 

18-7 

308 

- 

— 

— 

c  10-5 

18-8 

312 

- 

— 

— 



9-9 

11-5 

26-9 

270 

3 

25 

I 

8  55 

-104 

13-2 

14-9 

21 


Feb.  9d.  20h.  46m.  18s.     Epicentre  25 -eX.  134°  IE. 

A  =  --628,  B  =  +-648,  C  =  + -432  ;  D  =  +-718,   E 

G  =  --301,   H  =  +-310,  K  =  -902. 


+  •696  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

h. 

M. 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

ni. 

Kobe 

9  1 

o 

2   10 

-   7 

(3  42) 

-24 

3-7 

3-8 

Osaka 

9-2 

7 

2   17 

-   2 

— 

3-9 

5  0 

Zi-ka-wei 

12-5 

300 

i  3     5 

-   1 

e  5  29 

-   3 

— 

— 

ilizusawa               n.       14-8 

22 

2     5 

J 

3  40 

?P 

— 

— 

E.        14-8 

9  2 

2      5 

? 

3  30 

?P 

— 

— 

Manila 

16-5 

231 

— 

— 

e  5  30 

? 

— 

— 

Batavia 

41-4 

224 

— 

— 

e  14  42 

+  i5 

— 

— 

Honoliilu 

61-8 

78 

— 

— 

— 

- — 

e  25  1 

25-6 

Hehvan 

87-6 

302 

19  42 

? 

— 

— . 

— 

— 

Zagi'cb 

89-3 

322 

10   58 

I 

— 

- — 

— 

— 

IMilan 

93  1 

325 

11      9 

— 

— 

— • 

— 

21-4 

Monte  Cassiuo 

93-2 

320 

11   24 

— 

— 

— 

20-7 

Rocca  di  Papa 

93-7 

320 

ill   22 

14    33? 

?p 

c  20-7 

— 

La  Paz 

i:.7  -4 

71 

19      1 

[-64] 

(33   54) 

— 

33-9 

35-6 

The  La  Paz  record  .suggests  that  T„  should  be  considerably  diminished  (it  ib 
taken  above  from  Zi-ka-wei),  and  the  epicentre  moved  fm'ther  away  from  Japan. 

Additional  record  :     Osaka  MN  =  -f  4-8m. 


Feb.  9d.  Records  also  at  2h.  (Colombo),  3h.  (Helwau  and  Monte  Cassino),  oh. 
(3Ianila),  8h.  (Hehvan),  llh.  (Mizusawa),  12h.  (Pompeii),  13h.  (Manila), 
21h.  (Mizusawa),  22h.  (La  Paz). 


Feb.  lOd.  Records  at  Oh.  (San  Fernando),  21i.  (Rocca  di  Papa),  51i.  (Taihoku), 
lOh.  (Zi-ka-wei  and  Manila),  llh.  (Rocca  di  Papa).  12h.  (Athens),  15h. 
(Helwau,  La  Paz,  and  Algiers).  ISh.  CManila),  19h.  (Taihoku),  20h. 
(San  Fernando),  23h.  (Zagi-eb  and  Mizusawa  (2)  ). 


Feb.  lid.  2h.  59m.  45s 
A  =  +-715,   B 


Epicentre  39  -UN.  23  -OE.  (as  on  1918  Jan.  20). 

=  -f  -304,  C  =  +  -629  ;  D  =  +  -391,   E  =  -  -920  ; 

G  =  +-579,   H  =  +-246,   K  =  --777. 


A 

Az. 

] 

J. 

O-C. 

S. 

O 

-c. 

L. 

M. 

Q 

, 

m. 

.  s. 

S. 

m.  s. 

s. 

m. 

111. 

Athens 

1-2 

151 

0 

32 

?s 

(0  32) 

- 

1 

0-8 

I'o 

Rocca  di  Papa 

8-4 

294 

e  2 

12 

+    5 

— 

— 

5-2 

Zagreb 

8-5 

325 

e  2 

27 

+  18 

— ■ 

— ■ 

i  5-2 

7-0 

Pola 

9-0 

313 

- 

— 

— . 

— 

c  5  0 

60 

Moncalieri 

12-8 

303 

e  2 

37? 

-33 

— 

— 

8-9 

— 

No  additional  records. 


Feb.  lid.     Records  also  at  81).  (Taihoku).  loli.  (Athens,  Helwau.  and  Zagreb), 
llh.  (Pola),  12h.  (Zagreb),  20h.  (Zagreb),  21h.  (San  Fernando). 


22 
^  1h.  25m.  11s.(i) 

1918.    Feb.12d.  l^il"  ^V^'    ^^■|"\^Epicentre32  2X.110   1W. 
)20h.    4m.   Os.  (ill)     ^ 

20h,    9m.   7s.  (IV) 

A  =  -  21(1.   li  -  -  -794,  C  =  +  -333  ;  D  =  -  -939,  E  =  +  -344,  ; 

U  =  -183,   H  =  --500,  K  =  --84C. 

A        An.  P.        O-C.  S.  O-G'.         L.  M. 


^ 

^ 

ni.  H. 

S. 

111.    .s. 

s. 

m. 

Ul. 

Tu<wou 

X. 

(I) 

(l(! 

273 

0  39 

Ih 

— 

— • 

1-0 

11 

K. 

(i() 

273 

0   13 

+   4 

(0  23) 

+    8 

0-4 

10 

X. 

(n) 

0-6 

273 

— 

— 

— 

— • 

3  1 

3-3 

K. 

00 

273 

— 

— ■ 

— 

— 

30 

5-7 

X. 

(111) 

(IG 

273 

1    19 

ih 

— 

— 

1-5 

1-7 

K. 

OG 

275 

0   52 

?L 

— 

— ■ 

1-3 

1-7 

Bcikflcy 

(I) 

llj 

302 

c  2   49 

-   3 

— 

— 

— • 

— 

(II) 

11 -.5 

302 

e  2   38 

+    0 

— 

— • 

— 

— 

(III) 

11-3 

302 

2      0 

-52 

— 

— 

— 

— 

Sit.  Louis 

(I) 

17-4 

03 

— 

— 

i  3  33 

J 

6-3 

— 

(IV) 

17-4 

03 

— 

— 

— 

— 

10-2 

— 

Victoria 

(ID 

19(1 

332 

— 

— 

— 

— 

16-3 

— 

(111) 

19  0 

332 

4   38; 

+    9 

— 

— 

8-6 

Ill 

Ann  Arbor 

(IV) 

■ii-2 

37 

0   29 

?PKi 

8   29 

-60 

9-2 

9-4 

Washingrtoii 

(1) 

27  o 

G« 

3   49 

-14 

• — 

— 

0-3 

— 

Georgetowu 

(I) 

27-3 

60 

c  5   32 

-31 

— 

— 

10-2 

— 

(IV) 

•27-3 

00 

e  6      3? 

0 

i  10  30 

0 

c  12-3 

— 

Fordhani 

(IV) 

30  1 

02 

i  7   42 

?PRi 

— 

— 

— 

— 

Ediubuit^h 

(II) 

72-4 

34 

43   38 

?L 

— 

— 

(44-0) 

94-8 

De  Bilt 

(IV) 

78G 

34 

— 

— • 

— ■ 

— 

e  31-7 

440 

Moiicalicri 

(IV) 

84-4 

39 

— 

— 

— 

— 

e  46-3 

— 

Hehvau 

(IV) 

107-9 

34 

63   53 

Ih 

— 

— 

(63-9) 

— 

Addltioual  records:  Eskdalcmuir  (A  =72  -7)  gives  201i.41m.  to  20h.31ui. 
Tucson  (I)  LN -= -M41ui.,  LE  = -^  14  Im..  MX  = -f  14-6in.,  ME  =  +14-4ni., 
suggesting  another  niovoinent.  Tucson  (II)  LN  =  +16-0ni..  LE  =  +16-8iu., 

MX  =  +17  ODi..  ME  =  +18  -411].  Moncalieri  (iv)  e  =  +  39  ^m.  Oeorge- 

to\vu  (IV)  ePX  ?  =  +0iu.5s.,  iSX  =  +  10m. 45s.,  eLX  =  +12 -Gin.  Fordliani 

iPN  =  +7iu.37s. 


Ih.  39m.  55s.  (I)  ^ 

5.(11)   I 


1918.    Feb.  12d.   19h.33m.    Os.  (ii)  V Epicentre  41    ON.  80  OW. 
l20h.  19m.28s.  (Ill)) 

A  =  +131,    B---743,    (.'-=+ -656. 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

m.  s. 

si. 

m.  s. 

s. 

in. 

in. 

Toronto 

(1) 

2-7 

— 

— 

— 

— 

1-4 



(II) 

2-7 

(0  42) 

0 

— 

— 

0-7 

— 

(III) 

2-7 

— 

— 

(i  1  14) 

-    1 

i  1-2 

40 

Ithaca 

(I) 

2-9 

— 

— 

(e  1  25) 

+    5 

e  1-4 

— 

(Ul) 

2-9 

e  0  S.-J 

+    8 

(c  1    30) 

+  10 

e  3-6 



Georgetown 

(II) 

3() 

e  0   37 

-10 

— 

— 

1-5 

— 

Washington 

(11) 

3  0 

0   39 

—    8 

1   35 

+  12 



(III) 

3  0 

(0   47) 

0 

— 

. — 

0-8 

— 

Cheltenliaui 

(1) 

3-3 

0   44 

-    8 

— 

— 

— 

1-9 

(11) 

3-3 

0   52 

0 

— 

. — 

1-7 

1-9 

(III) 

3  3 

0  37 

-15 

— 

. — . 

IS 

Ottawa 

(I) 

5-4 

— 

— 

— 



e  2  0 

2  1 

(II) 

5-4 

e  1  41 

+  18 

— 

. — . 

e  2  1 

(III) 

5-4 

c  1   14 

-   9 

. — 

— 

e  1-8 

2-5 

Xorthfield 

(III) 

0-3 

— 

— 

e  2  32 

-20 

Additional    records:     Ottawa    eLX -^  P,)h.  I7in.    to    lOh.SOm.  Itimca    (ill) 

eL.N       4  lin.3()s.     taken     as     S.     and    e.N    -+liu.ls.  Ann    Arbor    P?  = 

lli.38in.18s.,    L-lh.38in.48s..    .VI  -1  h. 39m.  12s.  VVa.sliiugtou    (Ui)   gives 

V  "2Uli.18m.5UtJ. — earlier  thou  T,. 


Feb.  12d.  3h.  Om.  43s. 
A  =  -09G,   B 


23 

Epicentre  4°-5N.  95° -SE. 

=  +-992,   C=  +-079  ;  D  = 

G  =  -  008,   H  =  +  -078,  K  = 


+  •995,   E  =  +096  ; 
-•997. 


Batavia 

Colombo 

Bombay 

Manila 

Zi-ka-wei 

Riverview 

Helwan 

Vienna 

Zagreb 

Graz 

Rocca  di  Papa 

De  Bilt 

Bidston 

La  Paz 


A 

15°5 
158 

26  4 

27  0 
361 
64  -9 
65^5 
79^4 
79-4 
79-9 
81-7 
86-7 
91-4 


Az. 

134 
279 
305 
66 
39 
131 
301 
318 
316 
317 
312 
322 
324 


P. 

m.  .s. 

c  2  40 

3   17 

10  4 
c  6  5 
e  7    15 


12  22 
12  7 
12  31 

52   23 


160  0      232        20 


o-c. 

s. 
-66 
-32 

?S 
+    7 
-    8 

?SR, 

+  2 
+  7 
-11 

+   2 

?L 

[      0] 


O-C. 


L. 
m. 


(10  4   ) 


M. 


7  3 
12  3 


-26  — 


0  27  2 


—  —       12-6 


+    8 


e  54-3 
(52-4) 


57^6 


Additional  records  :      Eskdalemuir  (^  =-91-2)  sives  from  31i.46ui.  to  41i.5m. 

1918.     Feb.  12(1.  22h.  46m.  34s.      Epicentre  2°-5S.  iriW 

A- +980,   B--192,  C  =  -044;  D  =  -192,   E---981; 

G  =  -043,   H=+008,  K  =  --999. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

p 

m.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

San  Fernando 

39-2 

6 

9   26 

?PR, 

15  56 

'? 

20-7 

23-4 

Coimbra 

42-8 

3 

— 

— 

c  14   14 

-31 

22-0 

Tortosa 

44-6 

12 

9      5 

+  35 

— 

— 

23  4 

26  1 

Barcelona 

45-6 

14 

— 

— 

. — 

— 

e  23  3 

— . 

Pompeii 

49  1 

26 

e  9   16 

+  15 

— 

— 

— 

— 

Rocca  di  Papa 

49-2 

23 

c  8  57 

-   4 

16     8 

-    1 

e  27^9 

28-4 

Moncalieri 

50-4 

17 

e  4   16? 

? 

i  16  19 

-    5 

24^7 

— • 

Hehvan 

518 

48 

17   26 

?S 

(17   26) 

+  45 

— 

— • 

Paris 

52-7 

11 

— 

— 

— 

— 

e  31-4 

— 

Zaan'eb 

53  9 

23 

e  9  30 

-    2 

— 

— 

28^4 

34^4 

Hohenheini 
Kew 

54-2 
54^7 

16 

— 

— 

— 

— 

e  27  9 

29-4 

Uccle 

54-9 

12 

— 

— 

c  16  50 

-30 

28-4 

— 

Vienna 

56  1 

22 

e  9  44 

-    3 

— 

— 

— 

— 

De  Bilt 

56-3 

12 

9   58 

+  10 

17   36 

_    2 

27-4 

29-4 

Bidston 

56^3 

6 

17    38 

?S 

(17   38) 

0 

— 

29-4 

Stonyhm'st 

56-8 

6 

— 

— 

— 

— 

— 

32-4 

La  Paz 

57-8 

252 

9  57 

-1 

19   15 

+  79 

25-8 

28  •e 

Eskdalenmir 

58-2 

5 

17   52 

?s 

(17   52) 

-    9 

27  6 

— 

Edinburgh 

58-8 

5 

23   26 

?L 

— 

(23-4) 

359 

Additional    records:     Rocca    di    Papa    eL  =  +25^9m.  Zagreb    MNW  = 

+  32-4m.  De  Bilt  MN=+340m.,   T„  =22h.46m.59s..  epicentre   1°-2N., 

17°-3W.         La    Paz    M  =  +31-4m.  Perth    (A=119''l)    records    from 

22h.40m.58  38.  to  7h.15m.24 -28.  Graz  T„  =22h.46m.48s. 


Feb.  12d.  Records  also  at  2h.  (Tucson),  61i.  (Zagreb),  10b.  (Harvard  and  Edin- 
bm-gh),  llh.  (Manila  and  Batavia),  191i.  (Ann  Arbor  and  Washington), 
20h.  (Taihoku). 


24 
1918.     Feb.  13d.  2h.  31m.  26s.      Epicentre  5°-6S.  102°  OE. 


A  =  -207 

B  =  + 

-973, 

C  =  -  -09 

^  ; 

D  =  +-978 

E  =  ^ 

-208  ; 

G  = 

-  -020 

,   H  =  -- 

095,  K 

=  --995. 

A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

„ 

m.  s. 

s. 

m.    s. 

S. 

lU. 

m. 

Batavia 

4 -8 

98 

1  1   17 

+   3 

i  2     2 

-10 

— 

2-4 

Colombo 

25-4 

299 

4     4 

? 

— 

— 

10-6 

20-5 

Manila 

27  G 

43 

c  6      2 

-2 

11   14 

+  22 

15-3 

17-3 

Kodaikaiial 

29  1 

303 

12    10 

;s 

(12  10) 

+  51 

17-1 

18-2 

Bombay 

37-8 

311 

8      4 

+  28 

— 

— 

— 

25-2 

Zi-ka-\vei 

41-2 

26 

7    52 

-13 

c  14      2 

—  22 

— 

26-9 

Simla 

43-7 

329 

14   40 

?s 

(14   40) 

-18 

— 

27-4 

Adelaide 

44-6 

136 

7   46 

-^44 

— 

■ — • 

28-7 

Mauritius 

43-2 

247 

9   46 

+  72 

15   34 

+  16 

— • 

24  -0 

Melbomne 

50  o 

136 

— 

(17    10) 

+  45 

28-6 

32-7 

Osaka 

51-2 

36 

9    13 

-    1 

20      2 

JSRi 

29-3 

34-6 

Riveiview 

53-5 

129 

i  16  55 

'S 

(i  16   55) 

-    8 

e  27-4 

33-2 

Sydney 

>  53-6 

129 

6    10? 

>. 

— 

— 

32-3 

341 

Hehvan 

76-3 

303 

11   58 

+    1 

— 

— 

— 

— 

Zagreb 

91-2 

316 

c  13   24 

-^    2 

i  24   23 

-   3 

57-6 

— 

Vienna 

91-3 

318 

c  13   23 

0 

— 

— 

— 

— 

Pompeii 

91-8 

311 

e  24   44 

ifi 

(e  24   44) 

+  11 

— 

— 

Pola 

92  (J 

315 

— 

— 

e  24   10 

-31 

e  54-6 

591 

Triest 

92-8 

316 

e  17    34 

?PR, 

— 

— 

— 

— 

Rocca  di  Papa 

93  2 

312 

e  13   55 

+  22 

(e  24  37) 

-10 

C  24-6 

27-6 

Hohcnheim 

90  0 

319 

— 

— 

— 

— 

c  571 

— 

Moncalieri 

97  0 

315 

e  18    IS? 

?PKi 

38   33  J 

? 

52-8 

— . 

De  Bill 

98-7 

322 

— 

— 

24   30 

-73 

47-6 

69-5 

Uccle 

99-2 

321 

— 

— 

— 

— . 

e  55-6 

— 

Palis 

100-5 

319 

— 

— 

— 

— . 

e  47-6 

— 

Honolidu 

101-3 

69 

— 

— 

(25   34) 

-34 

e  25-6 

— 

Kcw 

1020 

321 

— 

— . 

— 

— 

— 

73-6 

Edinbm'gh 

1031 

326 

24  34 

?s 

(24   34) 

-Ill 

— 

7  2-6 

Eskdalemuir 

103-2 

326 

e  24  58 

?s 

(24   58) 

-88 

44 -9  2 

69  -6 

Bidston 

103-5 

324 

26   34 

JS 

(26   34) 

+   5 

— 

61-7 

San  Fernando 

1080 

306 

e  59      4 

?L 

65      4 

2L 

(65  1) 

78-6 

Coimbia 

109-2 

311 

— 

— 

— 

— • 

e  65  -6 

— 

Victoria 

122-5 

34 

— 

— 

— 

— . 

84-0 

— 

Ottawa 

140-2 

357 

— 

— 

— 

— 

e  80-6 



Toronto 

142-0 

2 

— 

— 

— 

— 

82-0 

107-2 

Harvard 

142-8 

352 

— 

— 

— 

— 

c  71-6 

Ithaca 

143-2 

358 

— 

— 

— 

— 

c  83-8 

— 

VVashiuytou 

146-7 

359 

— 

— 

— 

— 

e  86-1 



Gcorf^etown 

140 -7 

359 

— 

— 

— 

— . 

90-8 

— 

La  Paz 

155-8 

204 

17   40 

-40 

31   50 

l 

77-2 

81-4 

Additional    rccor 

ds  :     Manila 

MN  =  +19-3m. 

Mauritius    MN  =  +21 -5m. 

Zi-ka-wci  MN 

-   1  24-3 

!U. 

Melbomne  S 

- +21m.52s.,    SR.  =  +25 

m.52s. 

Osaka  MX  -  +;55Sm. 

1 

Uvcrview 

eS?  = 

+  22m.l5s. 

These  recor 

ds  are 

triven  as  3h. 

De   Bilt  eE 

=  +27m. 

10s.,  MX  =  +68-3 

ni.     Epicentre 

5" -OS. 

lO.i^OE.          Ediiibnrs.'-h  M  = 

4- 78 -8m 

E 

;kdaleniuir 

S     -:      -h 

33m.28s 

,  M  = 

+  70  1m.        Bidston  ^ 

=  +33m.58s.. 

probably  SR,. 

Graz  T„=2h.3 

2ni.0s. 

San  Fernando 

MN  =  +82-Gm.          Toronto 

L-+88-6m.          Harvard 

LX  = 

1918.     Feb.  13d.  6h.  7m.  10s.       Epicentre  24°  OX.  116"  5E. 

A  ^  -  -408,   li  -=  +  -817,  C  -  +  -407  ;         U  =  +  -895,  E  =  +  -446  ; 
G  =  --181,   H-+-364,  K  =  --914. 


O-C.        S.  O-C.        L.  M. 


o 

o 

m 

s. 

s. 

in. 

s. 

s. 

ni. 

m. 

4-7 

76 

1 

23 

4  10 

— 

. 



2-7 



S-4 

30 

2 

2 

—   .5 

e  3 

42 

—    5 

— 

— 

10-3 

155 

I-  2 

19 

-15 

4 

40 

+    2 





19-4 

52 

i  4 

41 

+    7 

(S 

9) 

-    1 

8-2 

13-9 

19(i 

53 

1 

26 

-1(1 

— 

8-2 

12-2 

25  7 

4S 

5 

35 

-1(1 

Id 

:', 

-13 

— 

— 

25-9 

272 

5 

56 

+    9 

11 

38 

fSR, 

15-6 

21  1 

31-7 

199 

6 

26 

-18 

— 

- 

— 

— 

17-8 

35  - 1 

291 

(> 

44 

-33 

12 

20 

-41 

18-8 

22-9 

39-1 

250 

7 

50 

+    3 

— 

- 

. — 

14   1 

34  1 

Tailioku 

Zi-ka-\vei 

Manila 

Kobe 

Osaka 

MizusHwa 

Calcutta 

Muluvia 

Simla 

Colniubo 

Kodaikanul  39-7      256  7   26      -26 

Contitiucd  on  next  page. 


25 

A       Az.  P.       0-C.         S.  O-C.       L.         M. 


Bombay 

40-9 

272 

7 

48 

-14 

— 

— 

. — . 

14-9 

Adelaide 

62-5 

160 

18 

50 

■?s 

(18 

50) 

—    5 

— 

460 

Riverview 

66-0 

149 

e  11 

23 

+  28 

i  19 

33 

-11 

c  26-4 

27-3 

Sydney 

(56 -6 

149 

10 

50? 

-    5 

— 

— - 

31-8 

33  1 

;Mel  bourne 

67  -3 

156 

— 

— 

— 

— . 

20  0 

20-8 

^lauritins          N. 

7  2  1 

237 

21 

20 

+  ?S 

(21 

20) 

+  29 

31  0 

36  0 

K. 

721 

237 

21 

26 

?S 

(21 

26) 

+  35 

— 

32-8 

Lcmbcrg- 

73-4 

317 

e  13 

20 

?PR. 

e  21 

38 

+  31 

38-9 

53 -3 

Hehvan 

74-4 

296 

— 

— 

— 

— 

65-8 

Athens               x. 

77-6 

306 

12 

10 

+    5 

22 

2 

+   6 

e  33-5 

45-8 

E. 

77-6 

306 

12 

5 

0 

— 

— 

— 

58-2 

Honolulu 

77-6 

72 

e  21 

56 

?S    ( 

e  21 

56) 

0 

e  35-8 

461 

Potsdam 

78-9 

322 

e  12 

20 

+    8 

— 

. — 

— 

— 

Zagreb 

79-9 

316 

e  12 

19 

+    1 

i  22 

28 

-    6 

42-8 

49-8 

Pola 

Sl-6 

316 

e  12 

26 

-   2 

e  21 

44 

-5S 

e  39  1 

58-6 

Pompeii            x. 

S3  1 

312 

e  12 

40 

-t    3 

e  25 

50 

t 

e  31-8 

46-8 

E. 

831 

312 

e  12 

40 

-i-    3 

— 

— 

e  32-8 

— 

De  Bilt 

83-3 

325 

— 

— 

22 

59 

-    1 

e  37-8 

45  0 

Zurich 

83-8 

320 

e  12 

38 

-   3 

— 

— . 

— 

— 

Kocca  di  Papa 

83-8 

313 

12 

35 

-    6 

e  22 

16 

-51 

e  41-5 

59-3 

Dyce 

S4-0 

332 

e  12 

48 

+   6 

23 

16 

^    8 

33-3 

46-2 

Milan 

84-3 

318 

13 

12 

+  28 

45 

6 

?L 

(451) 

610 

Ucele 

84-4 

324 

e  12 

39 

-   5 

e  23 

8 

-   4 

37-8 

53-0 

Besancon 

85-3 

320 

— 

- 

— 

— 

- 

— 

— 

46-8 

Moncalieri 

85-5 

318 

12 

54 

-    3 

23 

2"' 

-   3 

35-2 

61-6 

Eskdalemuir 

85-6 

330 

12 

46 

—    o 

23 

31 

+    5 

36-8 

43-8 

Stonyhurst 

861 

329 

18 

2 

? 

i  21 

38 

? 

42-6 

54-5 

Paris 

86-5 

323 

e  12 

52 

-    4 

i  23 

32 

-   4 

35-8 

44-8 

Kew 

86-5 

326 

22 

50 

?S 

(22 

50) 

-46 

— 

57-8 

Bidston 

86-7 

329 

12 

44 

-13 

23 

32 

-   6 

— 

55-8 

MarseOles 

87-8 

317 

e  13 

17 

-^13 

e  22 

47 

-63 

46-8 

— 

Victoria 

90  0 

35 

24 

0 

?S 

(24 

0) 

-14 

39-4 

52 -5 

Barcelona 

90-8 

317 

e  16 

0 

] 

24 

14 

-   8 

40-5 

49-3 

Tortosa 

92  1 

317 

13 

21 

—   7 

24 

29 

-   7 

37-9 

69-2 

Algiers 

92-7 

313 

e  16 

42 

? 

23 

20 

-82 

37-8 

45-8 

Granada 

96-8 

316 

e  16 

23 

?PR, 

28 

15 

? 

— 

— 

Berkeley 

97  0 

43 

— 

- 

— 

e  25 

50 

+  24 

— 

— 

Coimbra           x. 

97-9 

321 

e  21 

17? 

? 

30 

40? 

? 

47-6 

561 

E. 

97-9 

321 

— 

— . 

32 

22? 

?SR, 

— 

54-7 

San  Fernando 

99  0 

317 

23 

50 

? 

41 

50 

? 

54-8 

57-8 

Ottawa 

109 -6 

9 

e  15 

14? 

+  19 

27 

32 

+    8 

53-2 

— 

Toronto 

11II-7 

12 

— 

- 

— 

- 

e  37-7 

67-6 

Ann  Arbor 

nil 

16 

15 

20 

-17 

25 

8 

2 

518 

57-8 

Xorthfield 

111-3 

7 

— 

- 

— 

— 

- 

■ 

e  53-8 

. — 

Ithaca 

112  1 

10 

e  18 

18 

?PRj 

28 

20 

-31 

52-6 

73-9 

St.  Louis 

112-5 

22 

— 

_ 

— 

- 

— 

e  52-9 

. — 

Harvard 

113-2 

6 

20 

54 

?PR, 

28 

35 

+  39 

54-7 

66-8 

Fordham 

114-4 

9 

— 

- 

— 

— 

- 

— 

e  51-8 

— 

Georgeto\vn 

11a -7 

12 

e  19 

5 

?PRi 

— 

_ 

— 

571 

— 

Washington 

ll;J-7 

12 

e  20 

20 

?PR. 

(e38 

35) 

?SR, 

55-3 

— 

Cheltenham 

1160 

12 

57 

50 

?L 

— 

- 

— 

(57-8) 

76-3 

La  Paz 

171-3 

31 

20 

23 

[+    8] 

34 

32 

• — 

56-8 

81-3 

Additional  records  :  Osaka  MX  = +11 -Im.  Kobe  MX  = +14 -2m.  Mizusawa 
PX  =  +5m.34s.,  SX  =  +10m.ls.  Riverview  i  =  +19m.45s.,  PS  =  ->-20m.l0s. 
Lemberg      -15m.8s.  Zacreta      iPXE  = -12m.30s..      iPXW  =  -  12m.36s.. 

To=-6h.7m.l8s.     Pola  MX  =  +47-6m.  De      Bilt      eSR,  - -28m.50s.. 

eE=T33m.50s.,  eX-  -34m.20s.,  MX--47-6m..  Epicentre  24  -OX.  116  -OE. 
Ucele  MXi  =  +48  0m.  Moncalieri  MXi  =  -51  -9m..  T„  -6h.7m.34s.  Esk- 
dalemuir SR,  - +29m.42s..  SR.  = +32m.25s.  Victoria  S-+32m.22s., 
MZ  =  +59-8m.  San  Fernando  MX  -  -i-66-8m.  Ottawa  PRi  -  +19m.38s.. 
SR,  = +35m.32s..  LR  =  +128-8m.,  PRa  = +22m.32s..  SRj -- +39m.50s., 
eL  =  —  54-8m.  Toronto  L  =  +52  •9m.,  iL  =  +611m..  eL  =  +64 -Im.  Ann 
Arbor  SN  =  +28m.44s.,  LX  =  +52-9m.,  MX  =  +630m.  Xorthfield  L  =  + 
69-4ra.  Ithaca  e  =  +  20m. 40s.,  eX  =  -35m.30s.  Harvard  eX?  =  +13m.3s., 
e- +30ni.41s..  SR,  ?  - -36m.57s.,  SR,  - -44m.52s..  eLX  -  ^54-4m.,  LX  = 
+  55-0m.  Hohenheim  To --6h.7m.22s.  Vienna  T„ -6h.7m.l8s.  Graz  T„  =- 
eh.7m.21s.     Budapest  To -6h.7m.42s. 
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Feb.  13d.  8h.  27m.  17s.    Epicentre  25' ON.  123'0E.  (as  on  1917  July 

A  =  -  -494,  B  =  +  -760,  C  =  +  -423  ;  D  =  +  -839,  E  =  + 

G  =  --230,   H  =  +-354,  K  =  - -906. 


4d.  Oh.  & 
■545  ; 


A        Az. 


Taihokii 
Manila 
Do  Bilt 
Eskdalemnir 


1-3 
lO-fi 

85-8 
87-5 


274 
191 
327 
333 


P. 

m.  s. 

1   24 

[>  2  37 


0-C. 


O-C. 


4  45 


5h.). 


in. 

2-4 

GO 

47-7 

45-7 


M. 
m. 

2-8 

0-7 

4!)(t 


Manila  pives  MX  =  +7  ■3m.  A  previous  shock,  for  which  Tu  =8h.8m.7 
recorded  at  Taihoku.  A  better  epicentre  would  be  about  25°^0N.  125°' 
l>ut  it  is  as  well  to  take  an  old  epicentre. 


OE., 


1918.     Feb.  13d.  20h.  25m.  14s.     Epicentre  24°  5X.  126°  5E. 


as  on   1917   August  5d.   18h. 


A=  --541, 

B  =  -f -731,  C 

=  +•415 

;        D 

=  +■804, 

E  =  + 

•595  ; 

G  =  - 

•247, 

H  =  +333,  K  = 

-•910. 

A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

8°-0 

330 

2   13 

+  12 

3   54 

+  17 

— 

51 

Manila 

11-3 

205 

e  3     4 

+  15 

5   24 

+  22 

6-7 

7  2 

Osaka 

12-7 

35 

— 

— 

5   19 

-18 

92 

148 

Mlzusawa 

191 

35 

6   13 

r 

— • 

— 

10-6 

• — - 

Colombo 

47-9 

257 

22  46 

?L 

— ■ 

— 

(22  •S) 

■ — - 

Kodalkanal 

48-7 

262 

24  58 

?L 

— • 

— • 

(250) 

— 

Perth 

57  3 

191 

— 

— . 

— 

— ■ 

42  9? 

— 

Helwan 

82^2 

299 

31   46 

? 

— ■ 

— - 

— 

— 

Vienna 

84-2 

321 

e  12  46 

+   3 

— 

■ — 

— 

— 

Graz 

85^2 

320 

e  14  58 

+  129 

— 

— - 

— 

— 

Zagreb 

85^6 

319 

e  12  46 

—    5 

23     4? 

-22 

438 

47^8 

De  Bilt 

87-9 

328 

— 

— 

23  41 

-10 

e  43  8 

47^9 

Hohenheim 

87-9 

324 

— 

— 

— 

— 

e  44^8 

— 

Edinbiirgh 

89-0 

334 

40  26 

Uj 

— 

— 

(40^4) 

51  0 

Uccle 

891 

328 

— 

— 

■ — 

— 

e  45-8 

47-8 

Eskdalemnir 

89-4 

334 

— 

— 

— 

— 

42 -S 

— 

Rocca  di  Papa 

89^8 

317 

e  13  18 

+   3 

— 

. — • 

e  492 

562 

Bidston 

90  7 

333 

35  10 

?L 

• — 

— 

(452) 

506 

Kew 

90-8 

330 

— 

— . 

— 

— 

57^8 

Moncalieri 

91  0 

320 

. — 

— 

— 

— - 

e  428 

— 

Paris 

91-3 

327 

— 

— 

— 

— 

e  47^8 

48^8 

Coimbra 

1028 

326 

— 

— 

— 

. — 

e  53  8 

— 

San  Fernando 

104-5 

322 

55   31 

?L 

— 

— 

(55-5) 

57-8 

Additional  records:  Zi-ka-wei  SX  = +4m.l2s.,  SME  = +4m.l2s.  Manila 
T„-20h.25m.26s.,  MX  =  +77m.  Osaka  MX=-i-14-6m.  Perth  L  = 
+  48-8m.  Rocca  di  Papa  M=+180m.  Moncalieri  L=+494m.  s*an 
Fernando  MX  =  +62  8m. 


Feb. 


13d.  22h.  Im. 

3Cs.     Epicentre  24  ■5N 

A 

Az.            P. 

m.  s. 

Manila 

11^3 

205      e  3     2 

Riverview 

62  9 

157       16  47 

Sydney 

62  9 

157          — 

Melbourne 

64  -7 

164    e  10  24 

De  Bilt 

87  9 

328          — 

Edinburgh 

89  0 

334        65   14 

Eekdalemuir 

89-4 

334          — 

La  Paz 


164  1        G3        17   56 


O-C. 


O-C. 


Melbourne  SRj  = +17m.42s.     Riverview  MX 


M. 


13          5  26 

+  24         7-4 

— 

—  (e  19  36) 

+  36    e  196 

21  0 

—         — 

—       18-6 

21  4 

19        16   18 

?          20  0 

209 

—         — 

—    e  59-4 

66  5 

I.            — 

—      (65  2) 

— 

—         — 

—       53-4 

— 

V-  +21  Om. 

Feb.  13d.  Records  also  at  Ih.  (Perth).  5h.  (Sitka).  6h.  (Taihoku),  9h.  (Manila 
and  Zi-ka-wei).  lOh.  (Zi-ka-wei  (3)),  llh.  (Zi-ka-wei).  12h.  and  13h. 
(Zi-ka-wei  (2)  ).  14h.  (Zi-ka-wei  (4)  and  Taihoku),  15h.  (Zi-ka-wei  (2) 
and  Melbourne),  17h.  (Zi-ka-wei  (4)  and  Taihoku  (2)  ),  20h.  (Taihoku 
and  Zi-ka-wei),  22h.  (Batavia),  23h.  (Sun  Fernando). 
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Feb.  14d.  Records  at  Oh.  and  Ih.  (Zi-ka-wei),  2h.  (La  Paz  and  INIanila),  5h. 
(Zi-ka-wei).  (!h.  (Dehra  Dun).  71i.  (Zi-ka-wei),  8h.  (Zi-ka-wei  (2)  and 
Taihokii),  llh.  (Manila  and  Zi-ka-wei),  loh.  (Helwan  and  Edinburgh), 
nil.,  ISh.,  and  191i.  (Zi-ka-wei). 

Fell.  l.ul.  Records  at  2h.  (Manila).  Oh.  (Mizusawa),  71i.  (Zi-ka-wei  and  Barcelona), 
9h.  (IMverview  and  Melbourne),  14h.  (Za«Tcb),  loh.  (La  Paz),  19h. 
(Moucalieri). 

Feb.  IGd.  Records  at  Oh.  (Zurich),  2h.  (Manila  and  San  Fernando),  16h.  (Denver), 
17h.  (Mizusawa),  20h.  (Zi-ka-wei). 


Feb. 


17d.     Records  at  Ih.  (San  Fernando),  7h.   (Mizusawa),  8h.  (Manila),  19h. 
(Zi-ka-wei  and  San  Fernando). 


Feb.  18d.  Records  at  8h.  (Zi-ka-wei  and  Manila),  Oh.  (Zi-ka-wei  and  Manila), 
llh.  (Monte  Cassino),  1.3h.  (Zi-ka-wei),  151i,  (Ot.aka).  16h.  (Toronto, 
Georgetown,  and  Ottawa),  17h.  (Helwan),  18h.  (La  Paz  and  Taihoku). 


Feb.  19d.  llh.  3m.  5s.     Epicentre  46°oX.  13'-0E. 


A 


•671,   B  ^-rloo,  C  =  +-725. 


A 


0-C. 


s. 


0-C. 


M. 


o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Pola 

1-7 

i  0  20 

-    6 



. 

i  0-5 

0-6 

Zagreb 

2-2 

i  0   24 

-10 

0  39 

I 

— 

0-7 

Ziu'ich 

3-2 

e  1   17 

?S 

i  2  55 

?L 

(i  2-9) 

Rocca  di  Papa 

4-7 

1    13 

0 

2   15 

+   6 

2-8 

Monte  Cassino 

ul 

1   22 

+    3 

— 

— 

— - 

Zagreb    gives    iNE  =  +0ni     25s. 
eSN=2m.53s.,  iSV  =2m.54s. 
llh.  Rocca  di  Papa  MX  =  - 


Ziu-ich    ePN=lm.2.3s.,    ePV  = -f lm.21s., 
Pola  gives  its  record  under  12h.  instead  of 
2  •4m. 


Feb.  19d.  16h. 

19ni.  40s.      Epicenti 

re 

18-OS. 

167  -OE.  (as  on 

1917  May  14d.) 

A=  - 

•927,   B 

=  +-214,  C^ 

- 

--309  ; 

D  = 

=  +  -225, 

E  =  -f 

-974  ; 

G  =  +- 

301,  : 

H 

=  --070,   K  = 

--951. 

Machine 

■■     A 

Az. 

P. 

O  -C. 

s. 

O-C. 

L. 

M. 

, 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

W. 

20-8 

82 

4  37 

-14 

9  50 

?L 

(9-8) 

11-3 

Sydney 

• — • 

21-3 

219 

5      2 

+    5 

9     2 

-M2 

10-9 

12-6 

Riverview 

— 

21-3 

21!) 

i  4   57 

0 

c  8  55 

-r    5 

e  11-5 

13-8 

Melbourne 

M. 

27  7 

220 

5   38 

-27 

10  44 

-11 

16-2 

17-3 

Adelaide 

M. 

30-4 

231 

11   26 

?S 

(11   26) 

-15 

— 

23-1 

Perth 

M. 

48  0 

243 

6  50 

? 

14  38 

-75 

26-5 

— • 

Honolulu 

M. 

52-2 

43 

e 

16   44 

?s 

(16  44) 

_   2 

c  22-3 

29-3 

Manila 

W. 

55-9 

303 

e 

10   20 

-f35 

— 

— 

— 

— 

Batavia 

W. 

59-8 

273 

e  7   20 

i 

— 

— 

— 

— 

Zi-ka-wei 

— 

65-8 

318 

— 

— 

e  18  45 

-50 

— 

— 

Berkeley 

— 

86-6 

48 

— 

— 

— . 

— 

e  42-3 

— - 

Colombo 

M. 

894 

278 

24  20 

?S 

(24   20) 

+  13 

— 

— 

Victoria 

M. 

90-7 

39 

— 

— 

— 

— 

45-9? 

54-9 

Kodaikanal 

M. 

92-8 

280 

25  44 

?s 

(25   44) 

+  61 

— 

— 

Mauritius 

M. 

100-7 

245 

48   38 

ih 

(48-6) 

— 

Cipolletti 

M. 

103  2 

139 

63    14 

>h 

— 

— 

(63-2) 

74-9 

La  Paz 

Bi. 

115  7 

119 

15   53 

+  25 

29  43 

+  87 

58-6 

63-7 

Toronto 

M. 

119-3 

49 

— 

— 

— 

— 

61-3 

70-5 

Ithaca 

B.C. 

121-4 

51 

— 

— 

— 

— 

e  61-3 

— 

Harvard 

M. 

125-4 

50 

— 

— 

— 

— 

63-3? 

— . 

Helwan 

M. 

138-0 

295 

22   20 

?PR, 

■ — 

— 

— 

— 

Vienna 

141-5 

328 

e 

19  32 

[-10] 

— 

— 

— 

. — 

Graz 

W^ 

142-7 

328 

e 

20  44 

I  -f  60] 

— 

— 

— 

— 

Zagreb 

W. 

143-3 

326 

e 

19  42 

[-    4] 

— 

— 

. — 

— 

Paris 

— 

146-7 

341 

i 

19  51 

[        0] 

— 

— 

84-3 

— 

Rocca  di  Papa 

.      Ag. 

147-7 

323 

19  53 

[-    1] 

— 

— 

— 

20-3 

San  Fernando 

— 

100-6 

343 

31   50 

?s 

49   20 

? 

92-3 

111-3 

Additional  records:     Riverview    gives    iPRi  = +6m.4s.,     i=+9m.3s.,     PS  = 
TlOm.20s.,    MX  =  +12-lm.  Melbourne  SR,  =-+ 14m.2s.,    P  is  given  as 

PR,.  Perth  PR- +9m.l3s.,  SR  = +]9m.369.  Mauritius  PN  = +51m.50s. 
La  Paz  M  =  +74-lm.  Toronto  eL  =  +66-4m.  Harvard  L2  =  +102-3m. 
Stonyhurst  M  =  +93 -8m.  San  Fernando  MN  =  +110 -3m. 


o 

o 

m.  s. 

s. 

Taihoku 

2  0 

167 

0  31 

0 

De  Bill 

83-2 

326 

e  13  19 

+  42 

Edinburgh 

84-6 

332 

35   2o 

.^L 

Moncalieri 

85-5 

319 

— 

— 

Kew 

86  1 

328 

— 

— 

Rio  Tinto 

98-7 

321 

22  25 

— 

10 

— 

21-4 

45-0 

(35-4) 

40-9 

31-9 

— 

— 

43-4 

— 

42-4 

28 

Feb.  ISd.  17h.  14m.  35s.     At  27°-0N.  121='-0E.  (as  on  1917  July  5d.  Oh.). 
A  =  --459,   B  =  +-764,  C=+-454. 

A       Az.  P.       0-C.         S.  0-C.        L.  M. 

m.  s.  .s. 

(21   25)       -94 

24  59  +94 


Additional   records:     De    Bilt    MX  =  +24-lm.  Eskdalemuir    (A=85'0) 

17h.38m.  to  ISh.Om.  Ithaca  (A=108°-8)  eLX  =17h.21ni.  Ottawa 

(A=106°-0)  17h.22m.  to  17h.51m. 


Feb.  19d.  Records  also  at  Oh.  (Zagreb),  llh.  (Miziisawa  and  Zagreb),  12h. 
(Algiers),  14h.  (Riverview  and  Melbourne),  15h.  (Zi-ka-wei  and  Mizu- 
sawa),  17h.  (Washington),  20h.  (Zi-ka-wei),  21h.  (Riverview,  Melbourne, 
and  La  Paz  (2)  ),  22h.  (San  Fernando,  Mizusawa,  and  Helwan). 


Feb.  20d.  Records  at  Oh.  and  Ih.  (Zagreb).  2h.  (Zagreb  and  La  Paz),  3h.  (River- 
view), 5h.  (Harvard),  6h.  (Harvard,  Ottawa,  Balboa  Heights.  Toronto, 
and  La  Paz).  9h.  (Taihoku  and  Zi-ka-wei  (2)  ),  1  oh.  (Riverview),  17h.  (La 
Paz  and  Helwan),  21h.  (San  Fernando),  22ii.  (Riverview,  Sj'dney,  and 
Melbourne),  23h.  (Helwan). 


Feb.  21d.  Records  at  2h.  (Helwan  and  San  Fernando),  4h.  (Batavia),  7h.  (Mizu- 
sawa and  Helwan).  8h.  (La  Paz),  llh.  and  15h.  (Riverview),  19h.  (La 
Paz),  21h.  (Rio  Tinto  and  San  Fernando). 


Feb.  22d.  Records  at  Ih.  (Barcelona  and  La  Paz),  2h.  (Taihoku),  16h.  (Zurich, 
Bidston,  Colombo,  and  Manila),  17h.  (La  Paz),  20h.  (Tortosa,  Riverview, 
and  Barcelona),  23h.  (Colombo). 


Feb.  23d.  18h.  2m.  Lis.      Epicentre  21°-5.S.  lll''-5M\ 

-  -366  ;         D  =  -  148,  E  =  +  -989  ; 
=  +054,  K  =  --930. 

P.       O-C.  S.        0-C.        L.  M. 

m.  s.         s. 

5   27?    -107 


i  64   27        ?L 


Feb.  23d.  Records  also  at  Oh.  (Colombo  and  San  Fernando),  Ih.  (La  Paz).  6h. 
(Manila,  .Jamaica,  and  La  Paz).  lOh.  (Monte  Casshio),  15h.  (La  Paz), 
20h.  (Riverview),  22h.  (Helwan  and  San  Fernando). 


A  =  -  -920 

B  =  -138,  C  = 

G-  + 

•362,  H 

A 

Az. 

Apia 

7°-6 

358 

Riverview 

35  1 

242 

Melbourne 

40  8 

230 

Andalgala 

92<) 

121 

La  Paz 

95  -S 

110 

Toronto 

1061 

48 

Ottawa 

1090 

48 

Eskdalemuir 

145  1 

12 

Barcelona 

159-4 

13     i  ( 

verview  gives 

MN=  +18 -401. 

_ 

. — 

3-6 

6-2 

e  12  57 

0 

17-6 

21-8 

e  17   45 

?SR, 

22-8 

24-2 

46  51 

.'L 

(46 '8) 

58-6 

— 

• — 

51-4 

54-4 

— 

. — 

60-4 

63-0 

— 

— 

e  59-8 

— 

— 

67-8 

— 

— 

— 

(164-4) 

— 

29 


1918.     Feb.  24d.  23h.  Om.  16s.       Epicentre  11°0N.  62°  2W. 

A  =  -i-  -lis,   13  -  -  ^68.  C  -  -!-  191  :  D  =  -  -885,   E  -  -  -lUG  ; 

G  =  +089,   H  =  -169,   K  =  --982. 


A 

Az. 

P. 

O-C. 

S.          O  -C. 

L. 

M. 

. 

o 

m.  s. 

S. 

m.  s.           s. 

m. 

m. 

Vieques 

7-S 

337 

(e  2     9) 

+  11 

—              . — . 

e  2-2 

5  1 

Port  au  Piiuce 

12-3 

309 

e  3     .i 

+    2 

5   22        -   5 

— 

— 

La  Paz 

28  1 

192 

i  0      1 

-   8 

11   25        -1-24 

14  4 

14G 

Georsetov.u 

30  9 

337 

f  (!   24 

-12 

— .                — . 

12-3 

Wasliiugrtou 

30-9 

337 

G   23 

-14 

11    27         -23 

17-2 



Haivard 

32-3 

348 

— 

— 

c  12   20         +    7 

138 

— 

Toronto 

35-9 

339 

— 

— . 

—                 — ■    t 

!  17-2 

20-2 

Ottawa 

36-3 

344 

— 

— - 

—                 . — . 

e  9-7 

— 

Ann  Arbor 

3B-5 

333 

— 

— . 

(8  44)       JPR, 

8-7 

18-3 

Rio  de  Jauerio 

X. 

38-7 

151 

e  7    50 

+    6 

12  44        -64 

16-9? 

20-7 

K. 

38-7 

1.31 

e  7    56 

tV2 

13  32        -16 

16-8 

20-2 

Audalgala 

38-8 

18(i 

7    26 

-18 

—                — . 

— 

420 

Chacai-ita 

45-7 

170 

14    44 

;^.; 

(14   44)       -40 

(22-5) 

28-3 

Cipolletti 

50-3 

18(J 

14   44 

JS 

(14   44)       -99 

(261) 

30-7 

Rio  Tinto 

56-2 

52 

9   44 

—    3 

—                — 

32-7 

San  Funiaiulo 

5C-3 

53 

— 

— 

15  44             ? 

17-7 

19-7 

Bidstou 

G3  0 

35 

10   20 

-12 

—                — 

28-5 

EskdaleniTiii- 

(53  -5 

33 

— 

— 

19  44        +37 

— 

Ediiibui'sli 

03-8 

32 

19   59 

?S 

(19  59)       +48 

— 

40-7 

Iveu 

G41 

38 

— 

— 

— .                — 

—^ 

38-7 

Uccle 

6(J-7 

39 

c  10  58 

+    2 

—                — 



De  Bilt 

X. 

G7-4 

38 

— 

— 

19   5G         -     1 

27-7 

30-5 

K. 

G7-4 

38 

— 

— 

20      3         -1     8 

28-7 

31  0 

RocL-a  di  Papa 

71-4 

50 

11   30 

+    4 

—                 — . 

12-2 

Graz 

73G 

44 

12  42 

+  62 

—                 — - 

— 

— 

Zagreb 

73-9 

45 

e  11  38 

-  3 

21      6?      -   7 

— 



Vienna 

74-2 

43 

e  11  47 

+   4 

—                — 

— 

— 

Hehvan 

87-5 

60 

23  44 

?S 

(23  44)       -   3 

— 



Capetown 

88 -J 

125 

23      2 

?s 

(23     2)       -56 





Honolulu 

91-3 

292 

— 

— 

(23  38)       -49    e 

i  23  G 

2G-2 

Additional   records 

:      La 

Paz 

M-  ^14- 

9m.,    '1 

'„  -221i.59m.29s. 

Hal 

ivard 

L-  +ll-3m. 

Gcon 

?eto\vn    record 

is   given    as    25d.,    ePX 

-  +Gm 

.25s.. 

LX-  +12-21U. 

Toronto 

L-  +14 

•2m. 

Andalgala    PE --   -  7m.20s. 

Eskdalemuii' 

2aii 

.20m. 

to   2: 

31i.35m. 

Zaffieb   ePNW  =  +i: 

2m.  2s., 

T„  = 

231i.0m.21s. 

Feb.  24d.     Records  also  at  Oh.  (La  Paz),  3h.  (Hehvan).  9]i.  (Manila  and  Rio  Tinto), 
15h.  (Riverview  and  Batavia),  171i.  (Hehvan). 


Feb.  25d.  Gh.  3m.  17.s.      Epicentre  21  -5.^.  171    dW.  (as  on  1918  Feb.  23d.). 
■138,  C= -366  ;  D  =  -  148,   E  =  + -989  ; 


A  =  -  -920,    B  - 
G  = 


Apia 

Riverview 

Sydney 

Melboiu'ue 

Honolulu 

Adelaide 

La  Paz 

Toronto 

Edinburgh 

De  Bilt 

Helwan 

San  Fernando 


•362,   H-+054,  K  =  --930. 


7  6 

35  1 

351 

40^8 

44-8 

45  5 

95-8 

lOGl 

144-5 

149-3 

157-9 

160-3 


Az. 

358 
242 
242 
236 

18 
241 
110 

48 

11 

3 

297 

38 


Additional  records  :    Riverview 
Long  waves  began  at  7h. 
Fernando  MX  =  +95 -7m. 


P. 

ni.  s. 
e  3  13 
e  7    13 

e  12   43 

e  15   13 

20   25 


O-C. 


O-C. 


1    e 


m.  s. 
(3  13) 
12  55 


18 
(c  15 


43 
13) 


-13 


.'SR, 

+    1 


—  —        24    15       -59 


85    13 


?L 


40  43        ?S        (40  43) 


L. 

m. 

3-7 

e  14-7 

15-7 

23  G 

e  22-9 

(20-4) 

49-7 

e  59-9 

(85-2) 

e  86  7 


M. 

m. 

6-0 
17-2 
17  3 
25  2 
25-7 

52  6 
62-9 
95-2 
91-7 


92  2       96  2 

gives  MN  =  +15^9m.         Ottawa  (A  =109'0). 
De  BUt  LN  =  +85  •7m.,  MN  =  +90  4m.         San 


Feb.  25d.  Records  also  at  Oh.  (San  Fernando  and  La  Paz),  2h.  (Zagreb,  Lcmberg, 
and  Rocca  di  Papa),  3h.  (La  Paz  and  Colombo),  4h.  (Sau  Fernaudo), 
llh.  (Manila  (2)  ),  ISh.  (La  Paz). 


A 

Az. 

P. 

g 

111.    s. 

19-8 

177 

c  4   33 

19-8 

177 

— 

■24-2 

190 

— 

111.    s. 

tf.           111. 

111. 

8   -27 

+    8    0  lO-.'. 

]-J(! 

8   4S 

+  2!)         10-9 

11-8 

c  9   30 

-IS         17  G 

18-7 

30 

Feb.  26d.     lOh.  20iq.  30s.     At  14°0S.  150°-0E.  (as  on  1918  Jan.  12d.  18h.). 

_  0-C.  S.         O-C.        T>.  M. 

o        ■  o  ni.  s. 

Riverview 
Sydney 
Melbourne 

Riverview  gives  PS  =  +8m.40s.,  MN  =  +ll-2m. 


Feb.  2Cd.  Records  also  at  Oh.  (Osaka),  2h.  (Osaka  aiul  San  Fernando),  3h.  (Pertli 
and  La  Paz),  lOli.  (Mizusawa),  121i.  (Hehvan  and  La  Paz),  13h.  (La  Paz), 
14h.  (Hehvan),  IGh.  (Denver),  PJli.  (San  Fernando). 


Feb.  27d.  3h.  Piiii.  l.js.      EpiueiiUv  10    OS.  IGl    oE.  (but  see  1918  Feb.  lOd.  IGli.). 

A  =  -  -920,   B  -  4-  -257,  C  =  -  -270  ;  D  -  +  -207,   E  -  H-  -904  ; 

G  =  +-266,   H--074,   K  =  --9G1. 

A        Az.  P.        O  -C.  S.         O  -C.         L.  M. 


^ 

Q 

ni.  s. 

s. 

m.  s. 

s. 

ni. 

ni. 

Sydney 

21 -.5 

212 

8  45.' 

?s 

(8   45?) 

-1(1 

1 1  0 

11-8 

Riverview 

21-0 

212 

e  5      2 

+    3 

i  8  57 

+    2 

e  11-2 

13J 

Melbourne 

27-8 

215 

— 

— 

11    15 

+  20 

15-2 

I.-, -8 

Honolulu 

52 -4 

4G 

e  10  45 

?S 

e  IG  45) 

-   4 

e  2C-8 

29-8 

Victoria 

90  G 

39 

—   ■ 

— 

— 

— 

54-9 

— 

Toronto 

119-8 

49 

— 

— 

— 

— 

04-2? 

— 

Ottawa 

122  1 

46 

— 

• — 

— 

— 

e  65-8 

— 

Hehvan 

135  0 

297 

25  45 

I 

— 

— 

— 

— 

Additional   records:       Ifivcrvievv   PS  =  + 9m. 15s.,    MN~^+12-0m.        Toronto 
L  -  +68Gm.     Ottawa  LE  -  +73Sm. 


Feb.  27d.  91i.  51ni.  45s.      Epiceutre  5    GX.   12G  -SE.   (as  on   1918   Feb.   7d.   51i.). 

A  =  -  -589,   B  =  +  -802,  C  =  +  -098  ;  D  =  +  -804,   E  -  +  -592  ; 

G  =  -  058,   H  =  +  079,  K  =  -  -995. 

A  Az.  P.  O-C.         S.  O-C.  M. 

0  o  ni.  s.           s.  m.  s.  s.  m. 

Manila                        10-4  330  c2  57  +21          5   17  +37  7-9 

Batavia                     22-8  239  15     7  -   8          —  —  10-2 

Zi-ka-wei                   25-9  350  eo  56  +9  10  34  +14  — 

Hehvan                      91-5  300  23   15  ?S  (23   15)  -74  — 

La  Paz                      1G2-2  129  20   17  [  +    8]         —  —  — 

Zi-ka-wei  also  sives   SMN  ^   +10m.32s.       The    residuals    sui^gcst    moving   the 
Epicentre  to  4° -58.,  12G^-0E. 

Feb.  27d.  Keeords  also  at  lli.  and  Sb.  {La  I'a/.),  91i.  (Manila),  121i.  (Zi-ka-wei), 
15h.  (Melbourne.  Batavia,  and  Riverview),  22h.  (Denver  and  San 
Fernando),  23h.  (La  Paz). 

Feb.  28d.  Records  a(  lb.  (.Monte  Cassino),  7h.  (Edinburgh),  21h.  (Denver), 
23h.  (Taihoku). 

Marc'li  Id.  Pecords  at  (lb.  (Melbourne).  3h.  (San  Fernaiiilu),  7b.  (Itoeea  di  Papa), 
13h.  (Manila),  201i.  (Zi-ka-wei  and  San  Fernando). 

ISIarcb  2(1.  IN-rords  ;.!  'Jb.  ( l;i\  nvicu  ami  M.iiiiUii.  ."ib.  (llch\aii).  lUli.  (Alliens), 
]31i.  (.Manila).   IGh.  (San  I'eiriando),  2(lb.  (Capetown). 

.Manli  :bl.  I.'ecoril!:  al  db.  (rvn  IViiiaiido  and  Mi/,u.-.avva).  lli.  (Herlceicv).  !'li. 
(Hehvan),    Lib.    ( M  i/.ii<a\\  a  i,    lib.   (I'.atavia),   191i.  and   201i.   (Athens). 


31 

March  4d.     Records  at   4h.   (Colombo  and  San   Fernando),   141i.   (Mizu.sawa). 


March  5d.  21h.  20m.  25s.  Epicentre  near  Taihokii,  which  gives  P  =  +17s., 
S  =  +31s.,  Ij  =  —  1  Sm..  M  =  + 1  Sm.  Manila  uives  e  =  +3m.35s. 
Zi-ka-wei  (after  correcting:  its  record  by  +lh.)  gives  eP=+3m.2s., 
eS  =  +4ui.7s.,  eL  =  +4 -em.,  ME  =  +4  •7m. 


March  5d.      Records  also  at  Oh.   (llelwaii  and  Mizusawa),    Ih.  (Melbourne),  lib. 
and  23h.  (.San  Fernando). 


March  Gd.     Records  at  Oh.   (Rocca  di  Papa).  (Jh.   (Riverview),  8h.   (Tacubaya), 
17h.  (Manila),  21h.  (Monte  Ca.ssino  and  Hehvan). 


March  7d.      Records  at  8h.  {TaihokiO.  !tb.  CMauritiiis.  Kodaikaiial.  and  Colombo), 
121i.    (Algiers),    21h.    (.San   Fernando  and  Mizusawa),   23h.   (Tortosa). 

March  8d.      Records  at   5h.   (Maiula),    PHi.    (llehviin),   21h.   (Taihoku). 


March  9d.      Records   at   Oh.    (.San    Fernando),    Sh.    (Manila^  and   Mizusawa),    9h. 
(Mizusawa  (2)  ),  12h.  (Rocca  di  Papa),  18h.  (Athens). 


March  lOd.  14h.  16m.  15.>.     Epicentre  13    O.S.  13(5 --OE. 


A=  -701, 

B  -  -• 

377,   C 

-  -  -225  ;          U  -  +  -695, 

E  =  +-719  : 

G^+l(i2, 

H  =  -156.  K  =  -974. 

A 

Az. 

P.        O  -C.          S. 

O  -C.        L. 

M. 

„ 

o 

m.  s.         s.           m.  s. 

s.           m. 

m. 

Riverview 

Melbourne 

Batavia 

Manila 

Hehvan 

Rocca  di  Papa 

25  0 
26-0 
29-5 
31-4 
1091 
123-3 

149 
164 
279 
331 
297 
312 

i  5   27      -11       i  9  24 
(6     3)     +15      (10  57) 
—             —   e  11  45 
e  11   53        ?S    (e  11   53) 
28   45         JS         (28   45) 
41   43      ?SR«         — 

-39    e  100 
+  35        110 
+  19           — 

-   5  (e  20-8) 

+  85           — 

10-6 
17  0 

Additional  records  :  Riverview  +5m.31s.,  -i-6ni.l2s..  +9m.40s.  Melbourne 
records  P  as  S  and  S  as  L.  Manila  gives  a  separate  eP.  apparently  regarded 
as  that  of  an  independent  quake,  which  may  the  L  of  this  one.  Rocca  di  Papa 
gives  another  P  at  14h.  59m.  8s.,  which  may  similarly  be  connected  ^^•ith  this 
quake. 

March  lOd.     Records  also  at  Oh.  (San  Fernando),  Ih.  (Tailioku),  4h.  (La  I'az). 

March  lid.  16h.  25m.  Os.      Epicentre  5  -ON.   75=0W.   (as  on  1917   August  30d.). 

A  =  +  -258,  B  =  -  -962,  C  =  +  087  ;         D  =  -  -966,  E  =  -  -259  ; 
G  =  +  023,  H  =  -  084,  K  =  -  -996. 

A       Az.  P.        O  -C.         S.  O  -C.        L.  M. 


^ 

J 

m.  s. 

s. 

m.  .s. 

s. 

m. 

m. 

Balboa  Heights 

6  0 

312 

(1   32) 

0 

— 

— . 

1-5 

1-7 

La  Paz 

22-5 

163 

i  5   21 

-10 

i  9   32 

H  17 

14-2 

18-5 

Toronto 

38-8 

354 

— 

— 

(13      0) 

-49 

18-4 

• — 

Ottawa 

40-4 

359 

— 

— 

— 

e  190; 

— 

Rocca  di  Papa 

85  0 

48 

c  12  30 

-18 

— 

— . 

— 

73-4 

Hehvan 

101-5 

58 

60     0 

?L 

— 

— 

(60-0) 

— 

Additional  records:  Toronto  L  =  +23-6in.  Rocca  di  Papa  assumes  the  M 
given  +  one  hour  WTong.  MX  =  +72-6m.  ;  also  L?  =  +37-2m.,  M  =  +53-7m. 
and  +59-2ni.  Balboa  Heights  gives  P^+44s.  ;  also  LE  ^ +0-5m.  and 
ME  =  +0-7m. 


32 

March  lid.  21h.  27m.  23s.     Epicentre    44=oN.  11°-5E.  (as  on  1916  August  16d.). 
A  =  +  -699,  B  =  +  142,  C  =  +  -701  ;  D  =  +  199,  E  =  -  -980  : 

G  =  +-6S7,   H=+139,   K  =  --713. 
A       Az.  P.       O-C.         i^.         O-C.         L.  M. 


m. 


m. 


Pola  1-7  78  0-21-3  —  —  0-6  0  7 

RoccadiPapa  28  161  0  47       +3  121  +4  —  1  ]. 

Zafe-rcb  3-4  6K  c  0  .37      +4  13o  +1  —  It. 

La  Paz  94-4  251  137    13        JL  —  —  (37-2)  — 

Additioual  record  :     Zagreb  iXE  -  4-lm.Os.  and  iXW  -  +lm.l7s. 

March  lid.  Records  also  at  Ih.  (San  Fernando).  2h.  (Sydney),  Gh.  (Riverview 
aud  Manila),  Uh.  and  llh.  (La  Paz),  13h.  (Zurich),  19h.  (Rio  Tmto), 
22h.  (Athens). 


March  12d.  Pccords  at  Oh.  (San  Fernando),  4h.  (llehvan),  lOli.  (Taihoku  and 
Zi-ka-wei),  llh.  (Mizusawa).  12h.  (Manila),  loh.  (Moncalicri),  23h.  (San 
Fernando ). 

Marcli  13d.  lOh.  19m.  Jjs.  Epicentre  close  to  Monte  Cassino,  which  gives 
P  = +2s.,    M=+5s.         Rocea    di    I'apa    givei    P  =  +13s.,    S  =  +23s., 


M=+29s. 


March  13d.      Records  also   at   5h.    (llehvan),    121i.    (Manila),    141i.    (Vieuues   and 
Port  au  I'riuce),  Ijh.   (Edinburgh),  22h.  (Zagreb  and  Mizusawa). 


Marcli  ltd.  !Hi.  29m.  l.'>s.  Epiceutre  1    ON.  143    JE.  (as  on  1910  Dec.  2Ud.  2Uli.). 

A  P.  O  -C.  S.  O  -C.          L.  M. 

o  m.  s.  s.  m.  s.  s.             m.  ni. 

Riverview               35-6  e7      G  -12  c  13     3?      -    1      e20  4  24-4 

Melbourne              38-9  —  —  15   45  ?SR,          18-8  24-2 

Colombo                  03 -8  13  45  ?Plli  —  —             —  — 

lliverview  gives  MX  ^  +21  ■5m. 


March  14d.  19h.  11m.  55s.     Epicentre  near  Athens,  which  gives   P=  4-4s.,   L- 
-r-24s.,  MN  =  +31s.,  ME  = -I- 33s.  Rocca  di  Papa  gives  eP=+47s. 

+  2m.l7s.,   M--+4-4m.  Zagreb  cNE  J  = +lni.53s.,   MNE  =  +4-3m. 

MNW=  +4-9m. 


March  14d.      Records  also  al    Oli.   (.San   Fernando),   9h.   (Ratavia  and  Colombo) 
lOh.  (llehvan  and  Maiula),  18h.  (Lick). 


Marcli  15(1.      Records  at  7h.  (Rio  Tiuto),  15h.  (La  Paz),  191i.  (Rocea  di  Papa). 


33 
1918.     Marchied.  13h.  37m.  50s.      Epicentre  r  ON.  70°  OW 

\  =  i-M-2,   B  =  --940,  C  =  +018:         n  =  --940.  E---342: 
G-+-006,   II --010,  K--100(». 


Station. 

1 

1? 

A 

P 

0-C. 

s. 

0-C. 

L. 

M. 

^ 

, 

M. 

s. 

s. 

s. 

M. 

M. 

Washington 

Mar. 

38-4 

352 

8 

30 

-1-49 

16    43 

?r. 

30-2 

.— 

I  Inward 

B.O. 

41-4 

359 

e9 

24 

?PI?, 

14     31 

^  4 

e  17-4 

— 

Ann  Arliov 



431 

345 

17 

34 

?SR, 

13    22 

?SH, 

19-6 

— 

Xortli  field 

— 

43-2 

357 

e  10 

10 

?PK, 

(n    46) 

?SR, 

26-2 

— 

Toi-onto 

M. 

43-4 

350 

— 

— 

(15     16) 

-22 

1  18-0 

18-9 

<  )tla\va 

— 

44-7 

354 

9 

12 

-*-41 

14    21 

-50 

18-0 

— 

\"irtiiiia 

.\I. 

65-8 

324 

-- 

-- 

— 

— 

— 

22-2 

Ciiinilira 

\Y. 

68  0 

46 

11 

15 

-11 

121      3 

,-61 

38-7 

— 

Hill  Tjnto 

M. 

68-6 

49 

20 

10 

'-'S 

(20     lOj 

-   1 

— 

31-2 

San  Fernando 

M. 

68-6 

51 

21 

10 

?H 

(21     10) 

-h61 

50-7 

53-2 

'lortORa 

— 

74-7 

48 

11 

8 

-39 

21     32 

-i-10 

— 

— 

Bidston 

M.S. 

75-7 

34 

12 

22 

-r29 

21     10 

-24 

— 

300 

AlgieiN 

B.M. 

75-9 

52 

— 

— 

21    42 

+  6 

— 

(53-2) 

Barcelona 

— 

760 

47 

— 

— 

i  21    43 

-r   6 

— 

— 

Eslidalemnir 

G. 

76-1 

33 

13 

14 

V 

22      5 

4-27 

35-2 

— 

Paris 

76-3 

40 

el5 

10 

?PR, 

122      2 

+  21 

48-2 

— 

Kdinbnrgh 

:n[. 

76-4 

32 

22 

10 

?S 

(22    10) 

+  28 

— 

52-2 

Kew 

M. 

76-7 

37 

— 

— 

— 

— 

61-2 

I  'wle 



78-9 

38 

el2 

15 

■f  3 

22     17 

+  6 

— 

— 

IV  Biit 



801 

37 

— 

— 

e22    21 

-  3 

8  40-2 

441 

Atoncalieri 

s 

80-6 

44 

el2 

47? 

-1-24 

122    11 

-19 

39-9 

59-5 

Uocca  di  Papa 

Ag. 

83-9 

48 

el7 

1 

?PR, 

22    23 

-45 

— 

23-4 

Triest 

84-9 

44 

15 

22 

•} 

22    40 

-38 



— 

Pola 

w. 

84-9 

45 

— 

e22    33 

+  15 

46-4 

61-8 

Zagrel) 

w. 

86-5 

44 

el6 

18 

?PR, 

22    44 

+  8 

34-2 

54-2 

Vienna 

— 

86-9 

42 

16 

28 

?PR. 

22     10 

-30 

— 

— 

Hehvan 

M. 

99-3 

60 

17 

10 

?PR, 

— 

— 

— 

68-4 

Afanritiiis 

M. 

125-7 

114 

24 

52 

? 

— 

— 

— 

28-8 

Mizusawa 

(). 

130-7 

328 

18 

7 

? 

— 

— 

— 

^- 

.Melbonrne 

M. 

131-2 

217 

27 

10 

9 

— 



— 

34-2 

Kodaikanal 

M. 

145-7 

70 

77 

58 

?L 

— 

- 

(78-0) 

— 

Zi-ka-wei 

— 

146-0 

18 

e  19 

27 

[-23] 

— 

— 

— 

Colombo 

M. 

148-9 

75 

31 

10 

?S 

(31     10) 

-42 

— 

Manila 

— 

1610 

326 

18 

23 

? 

— 

— 

Batavia 

W. 

174-0 

150 

el7 

10 

? 

— 

" 

Additional  records:     Harvard  gives  L  - +4-t-7m..   To  =13h.40m.54s.         Ann 
Arbor    PX  =  -  17m.  40?..       LX  =  r  19-7m.  Ottawa    PR,  -  +9m.  oos.. 


PR,  =  +  10m.  10.- 
13h.38m.30s. 
LM=+53-2m. 
+  22m.27s.     and 
South    America. 


16m.23s.,     iPN'W--16m.25s 
bourne  L  = -r57 -Tin.,  M— +(J0-8m 


L--20-2m.,    To=13h.40m.31s.  Pilar  records   e   at 

Coimbra     IN  =    -21m.59s.,     SR  = -r34m.7s.  Algiers 

S.sin    Fernando    MX='-r51-7m.  De    Bilt   eX  = 

+  23ni.0s..     eE  - -^23m.9s..     MX  =  +43-Sm.     Epicentre 

Monealieri    MX  =  -^42  •4m.  Zagreb    iPXE  = 

Mizusawa     XS  =  +18m.lOg.         Mel- 


March  16d.     Records  also  at  Oh.  (Monte  Cassino),  13h.  and  17h.  (La  Paz),  ISh. 
(Manila),  22h.  (Zagreb). 
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1918.  March  17d.13h.  12m.  37s.  (i)  ) 
17d.13h.45m.  5s.(ii)t 

as  on   1917   June  13(1. 


Epicentre  36°-0X.  28°-0E. 


A=  +  -714,   B  = +-380,  C= +o88  ;  D 

G  =  +-519,  H  =  -f -276,  K  = 


+  ■470,   E  = 
-■809. 


•88.-} 


Station. 


0-C.i 


1  o-c. 


Athens 


HeUvan 


(n) 

(I) 

(ID 

Pompeii  (II) 

Hocca  di  Papa  (i) 

(11) 
Zagreb 


Pola 

l.embprg 

Vienna 

Milan 

Mimcalieri 

Zurich 

Hohenheim 

Mai'seilles 

Algiers 

'i'ortosa 

Cede 

Paris 

l)e  Bilt 

Kew 

Biflston 
Kdinburgli 


M. 
M. 

Ag. 
Ag. 
W. 
W. 
W. 
B.O. 


ila. 
B.M. 


M. 
M.S. 
M. 
M. 


9 

302 

9 

302 

7 

154 

7 

154  i 

6 

298 

2 

301 

2 

301 

3 

321 

3 

321 

•9 

314 

1 

350 

9 

329 

•0 

309 

8 

307 

3 

314 

7 

319 

8 

300 

0 

280 

0 

291 

5 

318 

6 

313 

8 

322 

8 

322 

3 

316 

8 

319 

0 

323  ! 

0 

323 

M. 

s. 

s. 

e  1 

10 

+  9 

p  1 

6 

-^  5 

3 

41 

■n. 

e3 

25 

+  32 

p3 

40 

+  24 

e3 

22 

-t-  6 

p3 

26 

+  9 

o3 

22 

+  5 

p3 

31 

+  6 

e4 

7 

^40 

p3 

42 

-   4 

5 

42 

^ 

4 

43 

-r28 

e4 

23 

+  2 

p4 

31 

+  6 

14 

25 

-  2 

p4 

35 

-   6 

4 

57 

-  8 

p5 

6 

-  5 

e5 

8 

-  4 

17 

23 

?L 

~ 

p  1     49 
e  1    45 


e6 
e5 

e6 


e7 
e8 


p  9 

i  9 

e9 

9 


7     I 
36     I 

23 
58 
57  ; 

15 
23 
57 
16 
13 
23 
26 


?L 
-13 


+  1 
+  26 

+  5 
+  22 
+  10 

+  17 
0 

-  8 
+  1 

-  4 
+  2 
+  5 


e2-0 

f3-7) 

(6-4) 

8-6 

e7-8 

9  9^0 

e  8-1 
7-9 


10-5 

11-6 

100 

e  129 

129 


-  (17-4) 


Additional  records:  Athens  (i)  MX=+31m.,  T„  =13h.l2m.57s.,  (ii)  To  = 
13h.45m.21s.  Uoeca  di  Papa  (ii)  ME  =  + 14 -Im.  and  +164m.  Zagreb  (i) 
MNW  =  +104m.,  (11)  iP-3in.31s.,  MXW=+97m.  Pola  MN  =  +9-4m., 
T„-13h.4.im.4(5s.  :Moncalieri  MX  =  +  14  2m.,  T„  =  13h.45m.4fis.  Zxirich 
To-=13h.45m.2s.  Algiers   LM=+199m.  De  Bilt  (I)  MX  =  + 168m., 

(II)  MN  =  +13  7m.        Epicentre  Rhodes — .*^.\V.  Asia  Minor.        Eskdalemnir 
13h.59m.  to  14h.26iD. 


March  17d.     Records  also  at  2h.  (San  Fernando).   14h.  (Rivcrvicw  and  Kodai- 
kanal),  15h.  (Riverview  (2)  ),  17h.  (Batavia). 

March  18d.     Records  at  3h.  (Rocca  di  Papa),  4h.  (Helwan),  7h.  (Bidston). 
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1918.     March  19(1.  5h.  55m.  23s.      Epicentre  11°  7S.  162°  5E. 


A- -934, 

B  =  -■ 

■294, 

C  =  --20 

3  ;          D  =  -;--30L 

,  E  =  - 

r-954  ; 

G  = 

+  193 

,   11  =  -  - 

061,  K 

=  --979. 

A 

Az. 

P. 

0-C. 

s. 

O-C. 

L. 

yL 

, 

„ 

ni.  s. 

S. 

m.  s. 

s. 

m. 

ni. 

Sydney 

24-4 

203 

5  37 

+    5 

9  55 

+    3 

13-5 

14-4 

Riverview 

24-4 

203 

e  5  30 

-   2 

i  9  46 

-    6 

e  131 

14-5 

Melbourne 

30 -5 

208 

— 

— 

i  11    19 

-24 

18-6 

19-5 

Adelaide 

31-8 

219 

11   49 

?S 

(11   49) 

-16 

— 

22-3 

Perth 

47-4 

303 

16     5 

?s 

(16     5) 

-19 

30  0 

— 

:Manila 

48-9 

302 

e  S  59 

0 

— 

• — 

— 

Osaka 

53  0 

332 

9  34 

+    8 

17    19 

+  23 

24-7 

28 -4 

Batavia 

55-2 

275 

6  9  37 

-    3 

— 

— 

— 

— 

Colombo 

84-3 

278 

45  37 

?L 

— 

• — 

(45-6) 

— 

Berkeley 

85-8 

310 

— 

— 

— 

— 

e  37-0 

— - 

Lick 

86-0 

51 

— 

— 

— 

— 

e  40-6 

— . 

Kodaikanal 

87-3 

281 

59   19 

?L 

— 

— 

(59-3) 

— 

Victoria 

88-5 

40 

— 

— 

— 

— 

43-5 

51-3 

CipoUetti 

110-7 

140 

— 

— 

— • 

— 

e  57-4 

— 

Toronto 

118-3 

46 

— 

— 

— 

— 

e  62-4 

67-5 

Ithaca 

120-3 

47 

— 

— 

— 

— 

e  62-4 

— 

Ottawa 

120-4 

44 

— 

— 

— 

— 

e  59-6 

— 

Georgetown 

120-9 

51 

— 

— 

— • 

— 

e  61-6 

— 

Washinurton 

120-9 

51 

• — - 

— 

. — 

— 

e  60-1 

— 

La  Paz 

122 -.i 

lis 

— 

— 

30   10 

-62 

581 

61-4 

Harvard 

124-4 

46 

— . 

— 

— 

— 

62-0 

— 

H  el  wan 

131-3 

30(1 

21   37 

?PR, 

— 

— 

— 

— 

Eskdalemnir 

135-0 

348 

— 

— 

— 

— 

81-6 

— 

Graz 

135-1 

328 

— 

— 

— 

— 

6  67-6 

— 

Zagreb 

135-6 

327 

e  22     7 

?PR, 

— 

— 

68-6 

84-6 

De  Bilt 

135-7 

340 

— 

— 

— 

— 

e  66-3 

82-3 

Bidston 

136-7 

347 

57      1 

?L 

— 

— 

(57-0) 

74-3 

Kew 

137-9 

344 

— 

— 

— 

— 

100-6 

Paris 

139-3 

340 

— . 

— 

— 

— 

e  79-6 

— 

Rocca  di  Papa 

140-1 

324 

e  19  23 

[-16] 

— 

— . 

— 

— 

Moncalieri 

140-4 

332 

e  62     8 

?L 

73  35? 

?L 

84-2 

— 

Coimbra 

150-4 

346 

— 

— 

— 

— 

e  85-6 

— 

Rio  Tinto 

152-2 

321 

75-37 

?L 

— 

— 

(75-6) 

100-6 

San  Fernando 

153-3 

340 

— 

— 

77   37 

?L 

87-6 

95-6 

Additional  rccoi-ds  :      Riverview    +5m.40s.,   PS  =  +10m.8s.,   T„  =5h.55m.32s.. 
MN  =  -13 -9m.  Melbom-ne  SR,  =  +14m.55s.  O.^aka  MX  =  +29  •3m., 

To  =5h.55m.l7s.  Victoria    eL  =  +44-0m.,    MZ  =  -r46-lm.  Toronto 

L  =  +124-3in..   130-5m..   142-2ra.  Ottawa  gives  eL  from  6h.55m.0s.  to 

7h.5m.0s.    and    from    7h.9m.0s.    to    7h.2Sm.0s.  Harvard    L  =  +64-0m., 

+  80-4m.  Zagreb  MNW  = -88-6m.  Dc  Bilt  MN  = +78-4m.,  +83-8m. 

Epicentre  13°-4S.  164°-5E.  San  Fernando  MX  = +94-6m. 


March  19d.  Records  also  at  Oh.  (Ann  Arbor),  Ih.  (La  Paz  (2)  ),  2h.  (La  Paz), 
5h.  (Edinburgh  and  Taihokn),  llh.  (Taihoku),  13h.  (Eskdalemnir),  15h. 
(Uccle),  23h.  (San  Fernando). 


March  20d.  Ih.  11m.  1 
A  =  --949.   B 


Epicentre  13'-0S.  166'-8E.  (as  on  1914  .Tune  26d.  4h.). 

974  ; 


= +-222,  C= --225  ;         D  =  + -228,  E  = 
G  =  +-219,   H  =  --05],  K  =  --974. 


.\z. 


Riverview 

24-8 

213 

iSIel  bourne 

32-1 

214 

Adelaide 

33-6 

224 

Perth 

50-3 

239 

Manila 

53-2 

300 

Victoria 

86-9 

36 

Toronto 

1161 

47 

Helwan 

135-6 

300 

De  Bilt 

138-2 

343 

O-C. 


e  5   22      -14 


13     3 
e  9      1 


32  45 


O-C. 


L. 


Additional    records  :     Riverview 
dalemuir  2h.33m.  to  2h.42iQ. 


M. 


m.  s. 

s. 

m. 

m. 

■  10     1 

+   2 

c  12-9 

18-6 

13  45 

?SR, 

16-2 

19-7 

(13     3) 

+  29 

— 

18-fi 

— 

. — 

25-1 



— 

— 

16-1 

16-6 

— 

— 

45-3 

49-2 

— 

— 

37-0 

— 

C65-2        78-8 


PS=-+10m.20s.,    MN  =  +17-2m.  Esk- 

De  Bilt  eN  =  +67 -6m.,  eLN  =  +73 -8m. 
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March  20d.  Records  also  at  Oh.  (Kodaikanal).  Ih.  (La  Paz),  2h.  (Manila,  Toronto, 
and  Bldston).  6h.  (Pa  Paz),  lOh.  (Manila),  llh.  (Helwan),  15h.  (Edinburgh), 
22h.  (La  Paz),  23h.  (La  Paz  and  Zagreb). 

>rar.   21d.   Lib.    "jOm.  .53.-;.     Epicentre   IS^OS.   107   -OE.   (as  on    191S   Feb.  19d.). 

A  =  -  -927,   B  =  +  -211,  C  =  -  -.309  ;  D  =  -)-  -225,   E  =  4  -971  ; 

G  =  +-301,   II  =  -070,  K  =  --951. 

A       Az.            P.        O-C.         .«.  0-C.        L.  M. 

o          o          m.  s.         s.         m.    s.  s.          m.  in. 

Apia                           20 -S       82      e  4   4fi      -   3            —  —         8-4  — 

Paverview                 21-3     219       i  4   o(i      -    1          9     8  -fl8        110  13-8 

Svdnev                      21-3     219          4   49      -   8          9     7  +17        11-4  12-2 

Melbourne                27 -7      220            —           —       11      1  +7        16-8  18-2 

Pertb                         48  0     243        19  27       ?SR,          —  —       27-4  — 

Toronto                   119-3       49            —           —           —  —       6.5  0  95-8 

Ottawa                    121-7        48            —           —       48  37  ?          56-2  — 

Helwan                    13S-0     295        41      7       ?SRi          —  —           —  — 

De  BilL                    143-1      342            —           —       46     7  ?          75-2  — 

Additional    records:      Riverview    jrives     iS  =  +9m.3s.  Melbourne  SRi  = 
+  13m.55s.         Toronto  L  =- +87 -Sm.  and    +89-8m. 


Mar.  21d.  16h.  9m.  20s.  Local  European  shock  47'OX.  10' OE.  (as  on  1917  Sept. 
Gd.21h.).  Graz  (A=3'-8)  frtves  eP  =  +lm.4s.  Zagreb  (A  =4° -3). 
eP  =  +lm.6s.  Vienna  (A  =4° -.5),  eP  =  +lm.4s.  Rocca  di  Papa 
(A=5°-6)  P  =  +lm.20s.,  M=  +l-6m. 

March  21d.  16h.  58m.  22s.     Epicentre  7'-5N.  79'-0W.  (as  on  1913  Oct.  2d.  4h.). 

A  =  +189,  B  =  --973,  C=+130  ;         D  =  --982,   E  =  -191  ; 
G  =  +025,   H  =  -128,  K  =  --991. 

A       Az.  P.        O-C.  S.  O-C.  L.  M. 


La  Paz 

26-3 

156 

— 

— 

10   33 

+    5 

22-2 

29-8 

Georg:etown 

31-5 

3 

e  6  59 

+  16 

12  29? 

+  29 

e  15-8? 

— 

Washington 

31-5 

3 

e  7   38 

?PR, 

(e  12     3) 

+   3 

e  120 

— 

Ithaca 

35  0 

3 

— 

— 

e  12  51 

-    4 

— 

— 

Ann  Arbor 

35  1 

354 

7   20? 

+    6 

— 

■ — 

231 

231 

Toronto 

36  1 

0 

— 

— 

— 

20-2 

28-3 

Ottawa 

38-0 

4 

e  8  21 

+  43 

e  13  42 

+    4 

e  21-6 

— 

CipoUetti 

47-5 

169 

— 

— 

— 

e  32  5 

— 

Edinbursrh 

75-9 

34 

17   38 

I 

— 

■ — - 

— 

— 

De  Bilt 

80-5 

38 

— 

— 

— 

— 

0  43  0 

51-3 

Helwan 

1 03  -C 

57 

26  38 

?S 

(20  38) 

+    9 

■ — 

— 

Additional  records  :     Georsetown  sives  eX  =  +6m.57s.,  cLX?  =  +15 -7m.,  LX 
=  -20-7m.  Ann     Arbor     PE?  = +fim.38s.,     PX  ?  - +7m.38s.,     LE - 

+  21-6m.,  M=- +21-6in.  Ottawa  e  =+ 18m.26s.,  L  = +33 -em.         Tacu- 

baya  To -16h.59m.12s. 


March  21d.  Records  also  at  Oh.  (Colombo  and  San  Fernando),  Ih.  (Rocca  di 
Papa,  Toronto.  Helwan,  and  La  Paz),  3h.  (La  Paz,  Georgetown,  and 
Ottawa).  4h.  (Toronto),  6h.  (Bidston  and  Riverview),  16h.  (Toronto), 
22h.  (Vieques),  23h.  (.San  Fernando). 

March  22d.  4h.  43m.  20s.     Epicentre  41°0X.  14°-0E.  (as  on  1917  April  2Gd.). 

A  P.  O-C.  S.  O-C.  L.  M. 

o  m.  8.        s.  m.  s.  s.  m.  m. 

Rocca  di  Papa          1-3  i  0  37  ?S  (i  0  37)  +    1  (1-0)  1-2 

Pola                            3-9  0  68  -  3  —  —  —  1-3 

Zagreb                        50  e  1  21  +   4  —  —  —  2-4 

No  additional  records. 


o 

P 

m.  s. 

s. 

m.  P. 

Osaka 

32  0 

.5(; 

6  47 

0 

(13  43) 

Hehvaii 

65-1 

295 

36   10 

>.L 

— 

Vienna 

73-3 

316 

ell    34 

-    4 

— 

Zagreb 

741 

314 

ell   4(i 

-!     3 

21    22 

Roeca  di  Papa 

77-4 

310 

12     4 

^      1 

— 

De  Bilt 

79-3 

322 

— 

— 

20   40 

Moncalicri 

79-9 

314 

— . 

— 

22   13 

Paris 

82-0 

319 

— 

— 

Edinburyrh 

82-5 

327 

24    10 

;s 

(24    10) 

Eskdalemuir 

82-7 

327 

— 

— 

Ottawa 

114-7 

339 

— . 

. — 

— 

Toronto 

llG-5 

2 

— . 

— 

— 

La  Paz 

171  2 

291 

— ■ 

— 

— 

37 

March  22d.  5h.  jlm.  JOs.     Epicentre  19'-8K.  103  -SE. 

A  -  -  -210,  B  =  +  -916,  C  =  +  -339  :  D  =  +  -973,  E  =  +  230  ; 

G  =  -078,   H  =  +-330,   K---941. 

A        Az.            P.        O-C.          S.           O-C.       I;.  M. 

s.         m.  m. 

.'SR,       13-7  16-8 

—  (30-2)  — 

+   7        38-2  48-2 

—  55-4  — 
!      €40-2  45-7 

-    9        42-2  — 

—  e  43-2  — 
+  78           —  41-2 

—  34-2  — 

—  48-2  — 

—  1408  410 

—  e  73-2  — 

Additional  records  :      Osaka  MX  =  H-17-(;ni.  Kocca  di  Papa  M  =  +12-8ni., 

L  =  +59-4ni.             De    Bilt    MN  =  +44-7m.,    X.E.    Asia.             Ottawa  eL  = 
+  38-7m.           Graz  T„=5h.51m.42s. 

March  22d.  Records  also  at  Ih.  (Tortosa),  2h.  (La  Paz),  7h.  (Batavia  and  Athens), 
lOh.  (Mizusawa),  llh.  (Ri-verview  and  Manila),  14h.  (Batavia),  19h. 
(San  Fernando  and  Manila),  20h.  (La  Paz). 

March  23d.  Oh.  11m.  50s.     Epicentre  49=" -ON.  144^0E.  (aa  on  1917  July  Kid.  18h.). 


7-4 
43  o 


Additional     records:        Osaka    MN  =  +7-oni.  De    Bilt    cLN -^   r-lO-iui. 

North  Japan.  Zaj^i'cb  iPNW  =  +llni.55s. 

March  23d.     liecords  also  at  17h.  (Zi-ka-wei  ami  Tuihoku  (2)  ),  211i.  (.San  Fer- 
nando), 22h.  (Ilelwau). 


March  24d.  5h.  8m.  40s.     Epicentre  18  -OS.  170°1E. 

A  =  -  -937,   B  =  +  164,  C  =  -  -309  ;         D  =  -    172,   E  =  I-  -985  ; 
G  =  +  -304,   H  =  -0o3,  K  =  --951. 


A=  -ool, 

B  =  +386,  C 

=  +•755;          D 

=  +■588, 

E  =  + 

-809  : 

G  =  - 

-611, 

H  =  +  -444,   K  = 

---656. 

A 

Az. 

P.        O  -C. 

S. 

O-C. 

L. 

^ 

5 

m.  s.         s. 

m.  s. 

S. 

ni. 

Mizusawa 

101 

193 

2   27       -    4 

4   21 

-11 



Osaka 

15-6 

207 

4    13       +26 

— 

— 

7-2 

Manila 

39-2 

217 

e  8    19       +31 

(13   23) 

-31 

13-4 

Vienna 

72-8 

327 

i  11    35          0 

■     — . 

— 

De  Bilt 

731 

335 

—               — 

c  21  58 

+  55 

c  37-2 

Graz 

741 

326 

i  11   44      +1 

— 

Uccle 

74-4 

335 

i 11  40      -   5 







Zasn'eb 

750 

325 

i  11   47       -   2 

— 

— 

^ 

Moucalieri 

78-6 

330 

c  12   12      +    1 

(19  34) 

? 

19-6 

Helwan 

810 

306 

22   10        IS 

(22  10) 

-25 

La  Paz 

138-4 

50 

20     6    [+29] 

— 

— 

A 

Az. 

P. 

O  -C.        S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Rivervicw 

23-2 

223 

i  5   14 

-   5       i  9  21 

-    8 

e  12-2 

12-8 

Melbourne 

29-6 

223 

— 

—         — 

i  14-5 

14-8 

Manila 

58-4 

301 

c  10     2 

+    1          — 

— 

Osaka 

62-1 

328 

10   23 

-   3          — 





20  0 

Batavia 

62-7 

272 

10   32 

+    2          — 

— 



La  Paz 

113  1 

118 

e  13   16 

-116  (i  17   34) 

+    ■>. 





Helwan 

14(»-7 

295 

28   20 

i            





Ediuburgli 

141-8 

354 

39  50 

jsi?,       — 







Zagreb 

144-9 

338 

e  18  52 

+  81          — 







Rocca  di  P 

ipa 

149-4 

326 

e  18  54 

+  65        19   33 

[-22] 

— 

19-6 

Additional   record 

:      Riv 

erview   skives   PR^  = +6m.50s.. 

PS  =  +9m.356. 

,    1  = 

+  12m.37s. 

i  = 

+  14m,5 

2s.,  MN  =  +13-3m. 

38 
1918.     Mar.  24d.  23h.  14m.  54s.      Epicentre  34°  5N.  57°  IE. 

A=-rl4S,   B -- 4    09-',  C--r-JGG;  D  =  +  840,   E  =  --o4a; 

G  =  +-308,   H  =  +-47G,  K  =  --824. 

The  Indian  rusichmls  indicate  an  Epicentre  further  away  (by  about  l'-5),  but 
this  would  make  the  European  residuals  wron?f,  unless  we  make  the  displacement 
vertically  downwards  into  the  earth.  The  only  evidence  as  to  the  depth  of  focus 
however,  viz.,  that  of  La  Paz,  is  in  tlie  opposite  directiou. 

Z^        Az.  P.        O-C.         S.  O-C.        L.  M. 


^ 

m. 

8. 

s. 

m.  s. 

S. 

m. 

m. 

Simla 

17-2 

9G 

6 

24 

? 

S  36 

+  ?L 

10-2 

lOG 

Bombay 

20-9 

134 

4 

59 

+  '7 

— 

— 

— • 

13  -6 

Lember^ 

28  •;> 

312 

e  7 

18 

+  65 

e  10  48? 

-20 

— 

260 

Calcutta 

29-8 

lOG 

8 

42 

? 

11  54 

+  23 

16-3 

— 

Kodaikamil 

:'.()G 

138 

16 

6 

JL 

— • 

— 

(16-1) 

— 

Budapest 

;)il 

306 

6 

36 

-    .3 

13      6 

?.SKi 

— 

— 

Vienna 

33  0 

307 

i  6 

53 

-  ;> 

— 

— 

— 

— 

Zagreb 

33-0 

303 

e  6 

52 

-   4 

— 

— ■ 

22  1 

25  1 

Graz 

33  -4 

305 

6 

57 

-    3 

15  24 

?L 

(15-4) 

— 

Triest 

34  o 

302 

e  7 

12 

->.-    3 

— 

— 

— 

— ■ 

Kocca  di  Papa 

3.5 -3 

29G 

e  7 

15 

-    1 

13     5 

+    5 

c  20  -9 

32-9 

Ilohenheim 

37-8 

307 

7 

33 

-    3 

— 

— 

— 

— 

Moncalieri 

38-8 

301 

7 

45 

i     1 

16  51 

?.SR, 

23-7 

29-7 

Dc  Bilt 

40(! 

312 

8 

0 

0 

e  14   IS 

+    3 

c  26  1 

30-5 

Uccle 

410 

310 

e  7 

54 

—    9 

c  17   24 

?SR, 

— ■ 

32  1 

Paris 

42  2 

307 

e  7 

51 

-21 

— 

— 

29  1 

— 

Tortosa 

44  0 

29G 

8 

33 

+    3 

15   18 

+   9 

18-7 

33  -3 

Bidstou 

45  •  J 

314 

9 

11 

+  34 

18   18 

?.SR, 

— ■ 

33-3 

Edinburgh 

4.5-7 

317 

14 

36 

?S 

(14  36) 

-48 

— 

30  1 

Eskdaleniuir 

45-7 

316 

8 

38 

0 

15   25 

+    1 

22-8 

30-5 

Rio  Tinto 

.50 -.5 

293 

18 

6 

•JS 

(18      6) 

+  101 

— 

331 

Coimbra 

ol-2 

297 

c  8 

28? 

-46 

16  56 

+  22 

35-6 

— 

La  Paz  1281     276        19  25    [+12J        —  —       741        697 

Additional  records:  Zagreb  iPNE  = +7m.3s.,  MNW  = +281in.  Rocca  di 
Papa  l^=+7m.l4s.,  M=+7-8m.,  +91m.,  eL  =  +250m.  Moucalieri 
MN  =  +300m.  Ue    Bilt     o  =  +9m.34s..     +17m.l5s.,        MX  =  +2S-8m. 

Esdalemuii-  PR,  -  +10m.31s.,  SR  =  +18m.46s. 

Marcli  24d.  Records  also  at  Ih.  (Manila),  21i.  (La  Paz),  31i.  (Mouto  Cassmo  and 
Rocca  di  I'apa),  4h.  (Taihoku),  14h.  (Riverview),  IGh.  (Manila),  171i. 
(Mizusawa  and  O^aka),  211i.  (Batavia),  22h.  (Helwan,  Melbourne, 
Riverview,  and  San  Fernando). 

Marcli  25d.  Itecords  at  Oh.  (Oehra  Dun).  Ih.  (La  Paz),  Ih.  (Kobe  and  Osaka), 
51i.  (De  Bilt  and  llelwan),  13h.  (Manila),  17h.  (llelwan),  231i.  (Helwan 
and  I'ompeii). 

March  2Gd.  Oli.  13ni.  2()s.      Epicentre  41  -OX.  21  -GP:.  (as  on  1917  Aus.  20d.  23h.). 

A  -  +  -686,   B  -=  +  -314,  C  -  +  -656  ;  1)  =  +  -416,  E  =  -  -909  ; 

G  =  +  -597,   H  =  +  -273,  K  =  -  -755. 

A  Az.  P.  O-C.         S.  O-C.         L.  M. 

o  o  lu.  s.  s.         m.  s.  s.  m.  m. 

Alliens                         3-2  346  e  0  50  0        (1    17)  -11  1-3  1-7 

Pompeii                       7-6  271  cl   40  —15  e  3   10  —16  —  — 

Zagreb                         7-9  311  —  —  e  3  32  -   2  —  5-5 

Graz                             8-9  316  e2  54?  +39          —  —  —  — 

Rocca  di  Papa           90  279  —  —  e4     7  +4  —  4-3 

Vienna                         9-3  324  c  3  22  +68          —  —  —  — 

De  Bilt                      17-3  316  —  —         7   35  +10  e  9-9  11-9 

Manila                      85-1  75  e  37   33  ?L           —  —   (e37C)  — 

Additional   lecord- :     Zagreb  i.MNK  =  +5-2iii..   MX\V=-+5-9m.  Rccca  di 

Papa  M.N        ,  I  9mi.  i  )e  Hill  ci.icentre  at   Itliaca,  Greece. 

March  2Gd.  Peccuds  also  at  111.  (Simla  and  San  Fernando),  Sh.  (liutavia),  12h. 
(Taihoku),  19h.  (Victoria). 


39 
1918.     March  27d.  3h.  52m.  15s.     Epicentre  25°0N.  123°0E. 

(as  on   1917   July  4d.  Oh.  ami  5h.). 

A  =  -  -494,   B  =  +  -760.  C  =  +  -423  ;          D  =  +  -839,  E  =  +  -545  ; 
G  =  --230,   H  =  +-354,  K  =  --906. 

A       Az.           r.       O-C.         S.  O-C.        L.  M. 

o          o          in.  s.         s.          m.  .'<.  s.          m.  ui. 

Taihoku                       1-3     274          0   15      -   5          —  —         0-4  — 

Zi-ka-wci                     (i-3     347          1   35      -   1          2   46  -   6           —  3-8 

Manila                        10-6     191      c  2  45      -r    7          6  33  ?L            S-2  8-8 

Osaka                         14-5       45          —              —         5      7  -73           —  12-1 

Calcutta                    31-8     273          9  27           ?          18  33  ?L        (18-6)  — 

Kodalkanal              45-7      259        27   45       ?L            —  —      (27 -S)  — 

Helwan                      79-2     298        43  45       ?L            —  —      (43-7)  — 

ne  Bilt                      85-8     327          —              —    e  22  56  -32    e  42-7  49-6 

Uccle                          87  0     326          —              —         —  —    e  45-7  56-7 

Eskdalemuir            87-5     333          —              —         —  —       40-7  48-1 

Moncalieri                 88-6     320          —              —         —  —       49-1  — 

Bidstou                      88-8     331        35   45          ?          44     3  ?L        (44-0)  58-7 

Paris                           89-2     325          —              —         —  —    e47-S  56-8 

Coimbra                  100-8     324      (11   45?)       ?        (21   45)  ?             —  — 

Rio  Tinto                101-4     321        54   45       ?L            —  —      (51-S)  57-8 

San  Fernando        102  0     320          —              —         —  —       56-0  62-8 

La  Paz                     106-5        53        20   15    [+    2]        —  —           —  — 

Additional  records:     De  Bilt  MX=-r490m.         Osaka  gives  MN  =  -rl2-6m. 
Coimbra  gives  what  appear  to  be  records  of  an  earlier  shock,  +e1m.l5s.  and 

-ve2m.l5s.  :      also  eL  =  — 29m.45s.          San    Fernando  P  =2h.34m.0s.  and 
MX  =  -I- 63 -8m. 


Mar.  27d.  23h.  11m.  12s.     Epicentre  18°  OS.  167'-0E.  (as  on  1918  Mar.  21d.). 

A  =  -  -927,  B  =  +  -214,  C  =  -  -309  ;         D  =  +  -225,  E  =  +  -974  : 
G  =  -f-301,  H  =  -070,  K  =  --951. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Apia                           20-8  82  4  45  -   6  —  —  8-8  — 

niverview                 21-3  219  i  4  56  -    1  i  8  51  +1  elO-5  11-5 

Melbourne                27-7  220  —  —  i  11     0  +   6  14-9  16-7 

Manila                       55-9  303    e  10  30  4-45  —  —  —  — 

Paris                       146-7  341  —  —  —  —  e  90-9  — 

San  Fernando       160-6  343  5  48  ?  —  —  92-5  109-9 

AdditionEil    records:     Riverx-iew   gives    P  =  -i-5m.7s.,    PRi  = +6m.l3s.,    PS  = 
+  9m.6s.,  MX  =  +12-2m.         San  Fernando  MX  =+101 -8m. 

March  27d.     Records  also  at  8h.  (Riverview),  12h.  (Batavia),  21h.  (Paris).  22h. 
(Sj-dney  and  De  Bilt). 

March  2Sd.  7h.  37m.  10s.     Epicentre  41'-0X.  24'-6E.  (as  on  1917  Aug.  20d.  23h. 
and  1918  March  26d.  6h.). 

A  =+-686,  B  =  +-314,  C=+-656:  D  =  +-416,   E  =  --909; 

G  =  +-597,   H---273,  K  =  --755. 


A 

Az. 

P.        O  -C.           S.         O  -C.        L.           M. 

. 

m.  s.         s.          m.  s.           s.           m.           m. 

Athens 
Pompeii 
Rocca  di  Papa 
Mouealieri 
De  Bilt 

3°-2 

7-6 

9-0 

12-9 

17-3 

346      e 
271      e 
279 
294 

317 

0  43      -   7         (1   16)       -12          1-3          1-6 
2  50        »S      (e2  50)       -36           —           — 

—  —         —                —         3-9          4-4 

—  —         4   41         -61          6-8           — 

—  —      e  7   27         +    2      e  9-8        11-S 

Additional  records  : 
as  epicentre. 

Athens  IMX 

=  +l-8m.         De  Bilt  gives  Ithaca,  Greece, 

March  28d.     Records  also  at  Oh.  (Bidston,  Edinburgh,  De  Bilt,  and  Rio  Tinto), 
llh.   (Edinburgh),   14h.   (Paris),   17h.   (Riverview),   22h.   (Mizusawa). 


40 

March  29d.     Records   at   Ih.    (San   Fernando),   9h.    (Bidston),    12h.    (Taihoku), 
loh.  (La  Paz),  16h.  (Manila),  21h.  (La  Paz). 

March  30d.     Record-i  at  Oh.  (San  Fernando),  Ih.  and  3h.  (Hehvan),  5h.  (Taihoku 
and  Hehvan),  15h.  (Manila),  17h.  (Rio  Tinto  and  Mizusawa),  19h.  (La  Paz) 

March  .31d.  Oh.  2m.  53s.     Epicentre  41'-0N.  2i'-6E.  (as  on  1917  Ans.  20d.  23h., 
and  1918  Mar.  26d.  6h.  and  28d.  7h.i. 

A  =  +  -686,  B  =  +  -314,  C  =  +  -656  ;         D  =  +  -416,  E  =  -  -909  ; 
G  =  +-597,   H=+-273,  K  =  --75u. 

A       Az.  P.        0-C.         S.  O-C.  L.  M. 

s.        ni.  s.  s.  m.  m. 

+  17       i  1   59        +31        e  2-5  2-7 

—         _  —  8-1  — 

—  —      e  10-2  — 

e  7   16         ?L        (e7-3)         — 

—  —      e  131       15-8 

Additional  records  :  Moncalieri  skives  L  =  +11  ^m.  De  Bilt  MN  =  +13-6in. 
Epicentre  South-East  Eiu-ope.  A  better  determination  would  be  obtained 
by  moviufj  the  epicentre  in  a  north-east  direction  so  as  to  leave  the  distance 
from  Hehvan  nnchansed.  The  distance  of  Athens  sliould  be  increased  by 
one  degree.     Zagreb  gives  its  record  at  2 Id. 

March   31d.       Records  also    at   5h.    (Hehvan),     8h.    (Bombay,    Zi-ka-wei,  and 

Calcutta),     lOh.    (Batavia,    Kobe,    and    Osaka),     12h.    (Zi-ka-wei  and 

Monte    Cassino),    15h.   (Barcelona),    16h.  (Tortosa),    18h.   (Manila  and 
Tortosa),   19h.  (Monte  Cassino). 


, 

o 

m.  s. 

Athens 

3-2 

192 

e  1     7 

Zagreb 

7-9 

311 

— 

Graz 

8-9 

310 

— 

Hehvan 

12-4 

152 

3      7 

Monalieri 

12-9 

293 

De  Bilt 

17-3 

317 

— 

+    2 


/.\l'.  Gountu  Prei>fi.—43S-3-23. 
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(Continued  j. 


FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  Number  contains  the  information  for  Ajiri], 
May,  and  June,  1918,  following  on  that  for  January,  February, 
and  March,  already  o■i^■en.  The  history  of  the  publication  is 
given  in  the  first  few  pages  of  the  former  Number. 

It  was  intended  to  print,  on  the  last  page  of  the  former 
Number,  the  usual  copy  of  Tables  in  use.  for  every  1°  of  distance 
from  the  Epicentre.  But  the  matter  printed  came  so  near  to 
40  pages  that  it  was  found  inconvenient  to  add  tliis  page.  As 
an  alternative,  the  Tables  have  been  expanded,  as  far  as  A  =  90o, 
to  every  Qo-l,  and  printed  in  a  separate  pamphlet,  issued  herewith. 
Beyond  A  =  90°  the  true  P  and  S  begin  to  fail  (though  they  are 
occasionally  recorded  even  to  large  values  of  A  :  see,  for  instance, 
the  La  Paz  records  on  1918  January  30.  in  the  last  Number), 
so  that  tabulation  to  1°  is  considered  sufficient  at  present. 

The  number  of  Stations  which  send  records  has  greatly 
increased,  as  may  be  seen,  for  instance,  by  a  glance  at  the  Earth- 
quake of  May  20d.  14h.  This  earthquake  will  also  serve  to  show 
that  none  of  this  information  is  superfluous,  if  our  knowledge 
is  to  advance.  In  spite  of  the  number  of  stations,  the  determi- 
nation of  epicentre  and  time  of  occurrence  present  some  difficul- 
ties, and  the  residuals  cannot  be  considered  satisfactory.  Those 
of  stations  near  the  Epicentre  are  chiefly  negative,  and  those 
further  away  chiefly  positive.  Displacement  of  the  epicentre 
cannot  reconcile  them.  The  hypothesis  of  a  high  focus  is  sug- 
gested by  the  residuals  for  Batavia  and  Manila,  but  was  tried 
and  proved  unsuccessful.  The  key  to  th^  solution  has  not  yet 
been  found,  but  this  jjresentation  of  the  residuals  may  suggest 
it  to  some  other  investigator.  In  this  and  many  other  cases, 
after  spending  a  reasonable  time  on  them,  it  was  necessary  to 
print  some  solution,  even  if  obviously  faulty,  in  order  to  avoid 
undue  delay  in  catching  up  the  arrears. 

H.  H.  TURNER. 

University  Observatorv,  Oxford, 
1923  June  11th. 


1918   APRIL,    MAY,   &   JUNE. 


April  Id.  lOh.  8m.  18s.     Epicentre  22='-0N.  123°-5E. 


A  =  --512, 

B  =  + 

773 

,  c 

=  + 

375. 

A 

Az. 

P 

O- 

-C. 

L. 

M. 

jj 

m. 

s. 

f 

m. 

m. 

Taihoku 

3*5 

330 

0 

47 

— 

8 

1-3 

— 

Manila 

7-8 

198 

2 

4 

+ 

6 

5  0 

— 

Zi-ka-wei 

9-4 

348 

2 

21 

— 

1 

— • 

5-3 

De  Bilt 

88-6 

328 

— 

— 

47-6 

55-3 

Edinburgh 

90  0 

337 

— 

49-7 

— 

De  Bilt  also  gives  MX  =54  •8m. 


•OW. 


A  =  + 

•826,  B  = 

-131,  C  =  -l- 

•549  ; 

D  =  - 

•156,   E  = 

-•98 

<J    ; 

G  =  + 

542, 

H  =  -^086,   K  = 

=  -•836. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

San  Fernando 

3°9 

35 

0  55 

-    6 

(1   25) 

-22 

— 

2-7 

Coimbra 

6-9 

4 

1   43 

-    2 

2   25 

-42 

2-7 

2^8 

Tortosa 

10-7 

42 

2   46 

-T     6 

4     8 

-40 

— 

6  0 

Barcelona 

120 

44 

— 

— 

e  5     2 

-17 

— 

— 

Moncalieri 

17  4 

43 

— 

— 

e  7   27 

0 

— 

• — 

Paris 

17-8 

26 

e  7   49 

?S 

(e  7  49) 

+  13 

9-2 

— 

Uccle 

201 

26 

e  4  43 

+    1 

— 

—   e 

112 

— 

De  Bilt 

21-4 

24 

— 

— 

— 

— 

101 

10-8 

in    Fernando 

^ivcs    MX 

=  + 

2-2m.     Paris    eS 

=  +8ra. 

55s.     De 

Bilt 

MX  = 

+  113m. 

April  Id.  Records  also  at  Oh.  (San  Fernando),  Ih.  (La  Paz),  8h.  (Hehvan  and 
Zi-ka-wei),  9h.  (De  Bilt),  14h.  (Monte  Cassiuo  and  La  Paz),  16h.  (Monte 
Cassino),  18h.  (Marseilles),  20h.  (Lick),  22h.  (Lick  and  Batavia). 

April  2d.  3h.  33m.  20s.     Epicentre  36°0X.  138°  OE.  (as  on  1915  Oct.  8d.). 


A  =  -601,   B  =  +-541,  C=  +  -588. 


P. 


O-C. 

s. 


L. 


Nagoya 

1-2 

17 

-   1 

— 

Osaka 

25 

63 

+  43 

1-8 

Kobe 

27 

e  49 

+    7 

1-8 

De  Bilt 

82^7 

— 

e  427 

M.E. 


2-7 
507 


M.N. 


3-6 

50-4 


Tokio  (A  =1°5)  gives  P=  +2m.0s.,  S  =  +3m.52s.  It  is  difficult  to  reconcile 
these  readings  with  the  others,  for  it  seems  clear  that  if  the  others  are  worth 
anything  at  all  the  epicentre  must  be  nearer  Xagoya  than  Osaka  and  Kobe, 
and  thus  must  also  bo  witliin  a  few  degrees  of  Tokio.  If  we  neglect  Xagoya 
we  could  get  a  fair  agreement  by  putting  the  epicentre  at  33^  SX.  128" •5E. 

April  2d.     Records  also  at  Oh.   (San   Feniando),   2h.    (Zi-ka-wei),    13h    (Paris), 
21h.  (San  Fernando).  22h.  (Lick). 

April  3d.     Records  at  Ih.  (De  Bilt,  La  Paz,  and  Hehvan),  3h.  (Manila  and  Bidston). 
5h.  (Hehvan),  15h.  (Batavia). 


April  4d.     Records  at  Ih.  (Riverview),  12h.  (Tortosa),  17h.  (Helwon  and  Manila). 
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April  5d.,  loh.  3Sm.  5s.     Epicentre  42° -ON.  13°-5E.  (as  on  1915  Jan.  13d.). 
A  =  +  -722,  B  =  +  173,  C  =  +  -669. 


A 

P. 

O-C. 

S. 

O 

-c. 

L. 

M. 

„ 

m 

s. 

s. 

m.  .«. 

s. 

m. 

m. 

Monte  Cassino 

0-6 

0 

8 

-    1 

_ 

— 

— 

0-3 

Rocca  di  Papa 

0-0 

0 

12 

+    3 

0   22 

+ 

5 

— 

0-4 

De  Bilt 

11-5 

— 

— 

— 

e  7-9 

8-9 

Eskdalemuir 

17-2 

i 

55 

+  48 

— 

— 

— 

— 

Edinburgh 

17-6 

4 

25 

+  13 

— 

— 

— 

— 

De  Bilt  gives  MN  =  +8-8m. 

AprU  5d.     Records  also  at  lOh.   (Manila),   14h.   (De  Bilt  and  Bid^ton),   15h. 
(Helwan),  17h.  (Honolulu),  211i.  (Helwan). 

AprU  6d.  Records  at  Oli.  (La  Paz),  2h.  (Athens  and  San  Fernando),  3h.  'Zagreb), 
4h.  (Colombo,  Manila,  and  Batavia),  13h.  (Rocca  di  Papa),  19h.  (Manila), 
23h.  (San  Fernando). 

April  7d.  15h.  54m.  10s.     Epicentre  42°0N.  13''-5E.  (as  1918  April  5d.). 
A  =  +  -722,   B  =  +173,  C  =  + -669. 

A  P.       O-C.  S.         O-C.        M. 


Monte  Cassino 

0-6 

9 

0 

— 

— 

0-3 

Rocca  di  Papa 

0-6 

i  12 

+   3 

i  21 

+    4 

0-4 

Pompeii 

1-5 

e  45 

?S 

(e  45) 

+    2 

— 

April  7d.     Records  also  at  13h.  (Manila). 

April  8d.  5h.  14m.  8s.      Epicentre  42°-0X.  13''-5E.  (as  on  1918  April  5d.  and  7d.). 
A  =  +  -722,   B  =  +173,  C  =  +  069. 

A  P.  O-C.            S.  O-C.  M. 

o  s.            s.                s.            s.  m. 

Monte  Cassino           0-6  6  -3  —           —  0-2 

Rocca  di  Papa          0-6  —             —  123  +6  0-5 

April  8d.  Records  also  at  Ih.  (San  Fernando  and  Colombo),  13h.  (Honolulu), 
15h.  (De  Bilt,  Helwan,  Paris,  and  Edinburgh),  17h.  (La  Paz  and  Manila), 
20h.  (La  Paz),  21h.  (San  Fernando),  22h.  (Athens). 

AprU  9d.  Records  at  2h.  (Sydney),  8h.  (Rio  Tinto),  17h.  (Rocca  di  Papa),  21h. 
(La  Paz). 

April  lOd.  Ih.  9m.  Os.     Epicentre  38°-3N.  76''-3W. 

A  =  +186,   B  =  --762,  C  =  + -620. 


Cheltenham 

Washington 

Georgetown 

Ithaca 

Harvard 

Ann  Arbor 

Ottawa  7-1         —  —         —  —      e3-4  — 

Additional  records:  Cheltenham  gives  MN  =  +0-6m.  Georgetown  iZ  = 
+  13s.,  MZ  =  +0-6m.  Ithaca  records  S  as  P  and  L  as  S.  Harvard 
records  S  as  P  and  L  as  S,  and  gives  To  =lh.l0m.45s. 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

3 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

0-6 

0   12 

+    3 



— 

0-5 

0-5 

10 

0   12? 

-   3 

0  22? 

-    6 

— 

0-6 

10 

iO   12 

-    3 

— 

— 

— 

0-5 

41 

e  1  58 

?S 

(e  1   58) 

+    5 

(2-2) 

— 

5-6 

2  35 

?S 

(2  35) 

+    1 

(3-3) 

3-4 

6-9 

— 

— 

— 

2-6 

— 
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1918.     April  lOd.  2h.  3m.  44s.       Epicentre  44°  ON.  131°  OE. 


A  =  -i7  2,   B  =  +o43,   C  =  - 
G  =  --4.56,    H 


•695;  D  =  +  -755,   E  = +-656  ; 

+  •524,  K  =  -TIO. 


The  determination  of  this  epicentre  does  not  seem  possible  without  assuming 
a  very  deep  focus.  La  Paz,  ui^ar  tlie  aiitic?utre,  supports  this  quite  deti- 
nitely,  and  in  the  following  a  focal  depth  0  -070,  has  been  assumed. 


Station  and 

Corr. 

for 

Focus 

4 

Component. 

3 

A 

P. 

O-C. 

S. 

O-C. 

I.. 

M. 

„ 

. 

M.     S. 

s. 

SI.     s. 

s. 

M. 

M. 

Mizusawa          n. 

(). 

-0 

•6 

9 

0 

119 

3     17 

+  70 

4     58 

+  71 

— 

_ 

E. 

O. 

-0 

6 

9 

■0 

119 

3     16 

-r69 

4     57 

+  70 

— 

.— 

Kobe 

O. 

-0 

8 

9 

■9 

160 

2     25 

^  7 

— 

— 

40 

5^4 

Osaka 

O. 

-0 

•8 

9 

■9 

158 

2     28 

+  10 

— 

— 

42 

5-4 

Nagova 

o. 

-0 

8 

9 

■9 

151 

2    20 

+  2 

— 



— 

— 

Tokyo 

o. 

-1 

0 

10 

7 

138 

2    31 

+  5 

4    22 

+  1 

— 

— 

Zi-k*a-wei 

— 

-1 

9 

14 

9 

214 

13     14 

+  1 

e5     23 

-21 

— 

5-9 

Taihoku 

0. 

-2 

9 

20 

5 

205 

4      3 

-  9 

— 

—  . 

7-2 

— 

Manila 

\v. 

-4 

4 

30 

6 

198 

e5    35 

-15 

9     54 

-32 

112 

11-9 

Calcutta 

O.E. 

-5 

5 

41 

0 

255 

6    58 

-20 

12     34 

-29 

— 

— 

Simla 

O.E. 

-5 

8 

43 

7 

272 

6    46 

-51 

11     28 

-129 

16^3 

16-9 

Bombay 

O.E. 

-6 

6 

54 

3 

263 

8    53 

+  1 

— 

- 

— 

23-2 

Batavia 

W. 

-6 

7 

54 

7 

210 

8    43 

-11 

i  15    33 

-21 

— 

15-8 

Kodaikanal 

M. 

-6 

8 

57 

1 

251 

16     34 

ys 

(16    34) 

+  11 

19^8 

201 

Colomlio 

M. 

-6 

8 

57 

9 

246 

16    22 

?s 

(16    22) 

-10 



204 

Lemberg 

B.O. 

-7 

5 

66 

7 

318 

i  10     14 

4-   8 

i  18    22 

-1-   9 

e26-8 

27^0 

Victoria 

M. 

-7 

5 

67 

0 

42 

17     40? 

?S 

(17    40?) 

-37 

18-6 

Dyce 

Ma. 

-7 

8 

71 

5 

337 

i  10    47 

+  11 

i  19    27 

+  18 

— 

Edinburgh 

M. 

-7 

9 

72 

9 

335 

13       1 

?PR, 







48-1 

DeBilt 

— 

-7 

9 

73 

2 

328 

10     51 

-  4 

i  19    35 

+  6 

6  32-3 

47-6 

Zagreb 

W. 

-7 

9 

73 

4 

319 

e  10    48 

0 

19    34 

+  3 

283 

29-3 

Eskdalemuir 

G. 

-7 

9 

73 

4 

334 

e  10    50 

+  2 

20    39 

+  68 

360 

— 

Stony  hurst 

M. 

-8 

0 

74 

4 

332 

e  11     34 

+  40 

i  18     16 

■> 



18-3 

IJccle 

— 

-8 

0 

74 

5 

328 

i  10    56 

+   1 

19    45 

+  1 

e393 

— 

Berkeley 

— 

-8 

0 

74 

7 

50 

e  10    59 

+  3 

el9    54 

-  8 



Bidston 

M.S. 

-8 

0 

75 

0 

334 

12    28 

+  90 

20      4 

+  14 

— 

49-9 

Pola 

\V. 

-8 

0 

75 

1 

320 

e  10    53 

-   6 

i  19    52 

+   1 

e290 

463 

Zurich 

— 

-8 

0 

75 

6 

323 

11       1 

-    1 

20      0 

+  3 

— 

— 

Helwan 

M. 

-8 

0 

76 

1 

299 

11     16 

^11 







Milan 

— 

-8 

0 

76 

7 

322 

U     15 

-r    6 

20      7 

-   3 



20- 1 

Paris 

— 

-8 

0 

76 

8 

328 

i  11     10 

0 

i  20     12 

0 

32-3 

36-3 

Moncalieri 

S. 

-8 

1 

77 

8 

323 

11     10 

-   5 

i  20     19 

-   3 

29-3 

328 

Rocca  di  Papa 

Ag. 

-8 

1 

78 

0 

319 

11     12 

-  4 





14^5 

Riverview 

-8 

2 

80 

0 

164 

i  11     17 

-11 

120    32 

-16 

326 

33-6 

Melbourne 

M. 

-8 

3 

82 

8 

170 

— 

— 

(i  21     10) 

-10 

21-2 

21-3 

Barcelona 

— 

-8 

3 

83 

0 

323 

11     34 

-13 

i  21      3 

-19 

31-3 

343 

Tortosa 

— 

-8 

4 

84 

2 

324 

11    46 

-   8 

21     14 

-21 

33-9 

34^5 

Algiei-s 

B.M. 

-8 

4 

86 

5 

320 

i  11    57 

-11 

21     26 

-35 

32-3 

35-3 

Lawrence 

AV. 

-8 

5 

87 

1 

34 

i  12      4 

-   7 

e  14    51 

?PR, 

216 

220 

Ottawa 

— 

-8 

5 

87 

5 

17 

e  12      3 

-10 

e21    58 

-14 

41-3 

Coimbra            n. 

_ 

-8 

5 

88 

3 

330 

14      6 

?PK, 

121     38 

-43 

31-3 

35-8 

E. 

— 

-8 

5 

88 

3 

330 

el5      6 

?PR, 

122      6 

-15 



— 

Toronto 

M. 

-8 

5 

88 

3 

21 

— 

— 

(22      4) 

-17 

26^0 

26-2? 

Ann  Arbor 

W. 

-8 

5 

88 

3 

24 

(11     16) 

-62 

11-3 

Ithaca               E. 

B.O. 

-8 

6 

90 

2 

20 

21    49 

? 

e22     16 

-26 



N. 

B.O. 

-8 

6 

90 

2 

20 

21    50 

V 

e22     18 

-24 





San  Fernando 

— 

-8 

6 

90 

7 

327 

11     16 

-75 

22      1 

-46 

32-5 

568 

nar\'ard 

M. 

-8^ 

6 

91 

4 

16 



_ 

i  22    38 

-17 

25-2 

265? 

Oefirgetown 

-8-6 

93 

3 

22 

— 

— 

22      6? 

-70 



La  Paz 

Bi. 

— 

148 

2 

36 

il8    57 

f-58] 

30     15 

4fO 

43-8 

Cipolletti 

M. 

-| 

1649 

77 

22    40 

?PK, 

— 

— 

430 

For  Xotef  nee  next  page. 
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Notes  to  April  lOd.  2h.  3m.  44s. 

Additional  records  :  Kobe  gives  MX  =  +4'2m.,  Osaka  MN  =  +5  0m.  Manila 
MN  =  +120m.,  To  =2h.3m.53s.  Colombo  M=+28-8m.  Lemberg  To  = 
2h.3m.53s.  Dyce  i  =  +12m.47s..  iS  =  +19m.53s.  Edinbm-gh  M  =  +19-8m. 
De  Bilt  i2=+20m.3s.,  e  =  +22m.52s.  and  +27m.l6s.,  m=+29m.l2s.  and 
+  29m.2os.,  eLN  =  +36-3m.,  MN  =  +46-4m.,  T„  =2h.3m.51s.  Zagreb  iP  = 
+  10m.50s.,  MNW  =  +44 ■3m.,  T„  =2h.3m.50s.  Eskdalemuir  To  =2h.2m.43s. 
Stonyhurst  says  "  Doubtful  case.  Maximum  at  S."  Uccle  ii  =  +  12m. 54s., 
i2= +13m.55s.,  To=2h.3m.51s.  Berkelev  To  =2h.3m.4Ss.  Pola  MN  = 
+  30-0m..    T„=2h.3m.38s.  Zurich    To  =2h.3m.46s.  Moucalieri    T„  = 

2h.3m.38s.  Paris    T„  =3h.3m.52s.  Riverview    S  =  +20m.39s.,    SRi  = 

+  24m.8s.,  MN  =  +37  0m.,  T„  =2h.3m.45s.  Barcelona  T„  =2h.3m.48s. 
Algiers  T„  =2h.4m.lls.  LawTence  P  =  +12m.3s..  MN  =  +22  1m.  Ottawa 
eN  =  +21m.33s.  and  +23m.4s.,  eLN  =  +24-8m.,  LN  =  +27-3m.,  and 
+  36-3m.  Coimbra  To  =2h.8m.24s.  Toronto  records  S  as  L,  also  L  = 
+  351m.  San  Fernando  T„  =2h.2m.l3s.  Georgetomi  SE?  = +2]m.47s. 
La  Paz  gives  To  =2h.9m.l7s.,  and  what  may  be  a  subsequent  shock,  iu  which 
P=2h.43m.l8s.,  L  =3h.37m.3{js. 


The  follo\ving  determination  was  originally  made  for  this  earthquake  (1918 
April  lOd.)  without  making  any  allowmaucc  for  the  depth  of  the  focus.  It  serves 
to  show  how  difficult  it  is  to  obtain  a  determination  without  some  assumption  of 
the  kind. 

1918.     April  lOd.  2h.  3m.  44s.       Epicentre  40°  ON.  110°  OE. 


A  =  -  -262, 

B  =  + 

720, 

C  =  + 

-643  ; 

D  =  +  -94( 

),   E  =  +  -342  ; 

G  =  - 

-  -220 

H  = 

+  • 

604,  K 

=  -•766. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

J, 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

12-8 

130 

i  3 

14 

+    4 

e  5   23 

-16 

— . 

5-9 

Taihoku 

17-8 

143 

4 

3 

-12 

— 

— 

7-2 

— 

Kobe 

20-6 

97 

2 

25 

-143 

— 

— 

4-0 

5-4 

Osaka 

20-8 

97 

2 

28 

-143 

— . 

— 

4-2 

5-4 

Nagoya 

21-8 

94 

2 

20 

2 

— 

— 

— 

— 

Tokyo 

23-8 

91 

2 

31 

-175 

4   22 

-318 

— 

— 

Mizusawa        E. 

23-9 

82 

3 

16 

-131 

4   57 

I 

— 

— 

N. 

23-9 

82 

3 

17 

-130 

4   58 

I 

— 

— 

Calcutta 

25-3 

233 

6 

58 

+  77 

12   34 

?L 

(12-6) 

— 

ManUa 

27-2 

156 

e  5 

35 

-25 

9   54 

-51 

11-2 

11-9 

Simla 

27-9 

262 

6 

46 

+  39 

11    28 

+  31 

16-3 

16-9 

Bombay 

38-3 

248 

8 

53 

+  73 

— 

— 

— 

23-2 

Batavia 

46-3 

184 

8 

43 

+    1 

i  15   33 

+    1 

— 

15-8 

Lemberg 

58-3 

311 

i  10 

14 

+  13 

i  18   22 

+  19 

26-8 

27-0 

Helwau 

63-2 

288 

11 

16 

+  43 

— 

— 

— 

Zagreb 

64-9 

310 

e  10 

48 

+    4 

19   34 

+  10 

28-3 

29-3 

Pola 

6G-7 

310 

e  10 

53 

-    3 

i  19   52 

+    6 

e  29-0 

46-3 

De  BUt 

67-3 

320 

10 

51 

-    9 

i  19   35 

-19 

e  32-3 

47-6 

Dyce 

67 -5 

327 

i  10 

47 

-14 

i  19  27 

-29 

— 

Zurich 

68-3 

314 

e  11 

1 

—    5 

20     0 

-   6 

— . 

— 

Uccle 

68-4 

319 

i  10 

56 

-11 

19   45 

-22 

e  39-3 

— 

Milan 

69  0 

312 

11 

15 

+    4 

20      7 

-    7 

— 

20-1 

Eskdalemuir 

69  1 

326 

c  10 

50 

-22 

20   39 

+  24 

36-0 

Rocca  di  Papa 

69-2 

308 

11 

12 

0 

— 

— 

— 

14-5 

Moncalieri 

70-2 

313 

11 

10 

-    8 

i  20   19 

-    9 

29-3 

32-8 

Paris 

70-6 

318 

i  11 

10 

-11 

i  20   12 

-21 

32-3 

36-3 

Algiers 

78-1 

308 

i  11 

57 

-11 

21   26 

-35 

32-3 

35-3 

Riverview 

831 

147 

i  11 

17 

-80 

i  20  32 

-146 

32-6 

33-6 

Melbourne 

84-2 

153 

— 

— 

(i  21    10) 

-120 

i  21-2 

21-3 

Berkeley 

88-5 

39 

e  10 

59 

-129 

e  19  54 

-244 

— 

Ottawa 

94-4 

4 

e  12 

3 

-97 

e  21  58 

? 

41-3 

— 

Ithaca             E. 

97-4 

5 

21 

49 

? 

e  22   16 

-194 



N. 

97-4 

5 

21 

50 

I 

e  22   18 

-192 

— 

— 

Harvard 

97-6 

1 

— 

- 

— 

i  22  38 

-174 

25-2 

26-5? 

Georgetown 

100-8 

6 

— 

- 

— 

22      6i 

JPRi 

— 

La  Paz 

156-4 

355 

i  18 

57 

[-67] 

30   15 

I 

41-0 

43-8 

April  lOd.  Records  also  at  5h.  (Riverview  and  Melbourne),  lOh.  (Stouyhm'st), 
15h.  (Riverview  and  Melbourne),  16h.  (De  Bilt  and  Edinburgh),  17h. 
(Riverview  and  Melbourne),  18h.  (Dc  Bilt  and  Edinbm-gh),  20h.  (Hono- 
lulu), 21h.  (Colombo  and  Manila). 


46 

April  lid.  El'cords  at  Ih.  (Colombo).  2h.  (Denver),  llh.  (^lizusawa),  18h. 
(Manila). 

April  12(1.  Records  at  Ih.  (Lick  and  Ucole),  7h.  (Rio  Tinto  (2)  ),  8h.  (Athens), 
9h.  (Batavia  and  Marseilles),  lOh.  (Manila  and  Tacubaya),  14h.  (Cape- 
to\\Ti),  161i.  (Manila). 


1918.     April  13d.  Oh.  51m.  12s.      Epicentre  5°  OS.  85°  OE. 

A=-f08",   B  =  +-992,  C  =  -087;  D  =  +-996,   E  =  -087; 

G  =  -008,   H  =  -087,  K  =  --996. 


Station  and 

C 

s 

Component. 

1 

A 

<! 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

^L    s. 

s. 

M.     S. 

s. 

M. 

M. 

Colombo 

M. 

12-9 

337 

3     12 

0 

_ 

— 

6-5 

9-1 

Kodaikanal 

M. 

16-9 

334 

— 

— 

— 

— 

8-2 

12-6 

Batavia 

W. 

21-8 

95 

i4    54 

-  9 

— 

— 

— 

15-8 

Bombay 

O.K. 

26'7 

334 

6      7 

+  12 

— 

— 

— 

17-1 

Calcutta            N. 

O.K. 

27-8 

7 

6    30 

+  24 

12     30 

?SR, 

211 

— 

K. 

O.E. 

27-8 

7 

6    24 

+  18 

12    24 

?SRi 

20-9 

21-5 

Dehra  Uun 

O. 

35-9 

350 

8     18 

?PR, 

— 

— 

— 

Simla 

O.E. 

36-9 

349 

8     18 

?PRi 

13      0 

-22 

170 

17-5 

Perth 

M. 

39-5 

137 

2      1 

9 

9    23 

?PR, 

15-7 

18-7 

Manila 

\V. 

40-7 

81 

e8      4 

+'  3 

— 

— 

— 

— 

Taihokn 

o. 

46-5 

48 



— 

— 

— 

15-6 

— 

Zi-ka-Wei 

— 

50-2 

41 

— 

— 

e  16    17 

-  4 

27-6 

30-9 

Kobe 

(). 

61-6 

46 

— 

— 

e  19      0 

+  17 

— 

41-2 

Hehvan 

M. 

62-1 

308 

11      0 

+34 

— 

— 

— 

44-9 

Melbourne 

M. 

63-4 

130 

18    30 

?S 

(18    30) 

-36 

31-0 

34-8 

Riverview 

— 

67-5 

125 

e  12      0? 

+  59 

el9    30 

-26 

e26-9 

33-7 

Sydney 

M. 

67-5 

125 

— 

— 

32      6 

?L 

35-6 

370 

Budapest 

— 

77-8 

321 

— 



e22    48 

+  50 

— 

— 

Zagreb 

\V. 

79-2 

318 

el2    16 

+  2 

22    18? 

+  4 

43-8 

54-8 

Pola 

\V. 

80-3 

317 

e  12    23 

+  2 

e22    30 

+  3 

e42-5 

50-5 

Rocca  di  Papa 

Ac;. 

80-3 

314 

— 

— 

— 

— 

e45-4 

61-4 

Triest 

\V. 

80-7 

318 

— 

e20    30 

-121 

— 

Moncalieri 

S. 

84-6 

318 

12     48 

+  2 

23    10 

-   5 

33-1 

50-4 

Algiers 

B.M. 

86-6 

307 

e  15    40 

? 

23    38 

+   1 

36-8 

42-8 

De  Bilt 

— 

87-7 

323 

— 

23    37 

-12 

e45-8 

59-3 

Barcelona 



87-9 

312 

(el6    22) 

?PR, 

23    49 

-  2 

— 

66-0 

Paris 

_ 

88-8 

319 

— 

— 

e24      1 

0 

44-8 

— 

Tortosa 

_- 

89-1 

311 

13      7 

-  4 

24      3 

-   1 

— 

57-0 

Kew 

M. 

90-9 

322 



— 

— 

62-8 

Stonyhurst 

M. 

92-5 

324 

e22    30 

■) 

129    12 

?SR. 

— 

60-3 

Bidston 

M.S. 

92-8 

323 

— 

50      6 

? 

67-0 

— 

Eskdalemuir 

O. 

93-0 

325 

el7    13 

?PR, 

e24      0 

-45 

42-8 

56-8 

Edinburgh 

M. 

93- 1 

326 

23    38 

?S 

(23    38) 

-68 

— 

123-3 

San  Fernando 

— 

93-9 

306 

30    48 

?SR, 

— 

_ 

50-6 

60-8 

Rio  Pinto 

M. 

94-2 

308 

22    48 

9 

— 





59-8 

Coimbra             i:. 

— 

95-8 

310 

el6    43? 

?PR, 

26    24? 

+  70 

47-2 

59-9 

.N. 

— 

95-8 

310 

e  19    55 

? 

e26    11? 

+  57 

45-3 

56-9 

^■ic•toria 

M. 

130-4 

24 

— 

— 

— 

— 

79-4 

— 

Ottawa 

— 

136-2 

340 

— 

— 





76-8 



Harvard 

M. 

137-0 

334 

— 

— 

— 

— 

84-6 

— 

Toronto 

M. 

139-0 

343 

— 

— 

— 



761 

90-1? 

La  Paz 

Bi. 

145-8 

230 

19    39 

[-llj 

— 

— 

74-4 

80-2 

Additional  records:  Perth  SR  =  +13m.6s.  =S  probably.  Taihoku  records 
el'.S  at  Oh.50m.49s.  Zi-ka-wci  PM  =  +  16ni.51s..  MN  =  +31-lm.  Kobe 
MN -- +38-2m.  Riverview  M^■-^-31•2m.  Shoidd  the  Riverview  records 
be  diminished  by  Im. ?  this  would  bring  them  all  into  line.  Zagreb  iP — 
+  12m.24s.,  iNW  = +17m.25.'9..  SNW  = +22m.36s.  Pola  MX  =  +43-5m., 
T„-Oh.51ni.24s.  Moncalieri  MN  =-  +47 -7ni.,  To  =0h.51m.36s.  De  Bilt 
IM!,E -- +l()m.45s..  SR,E  = -»  29iu.57s..  SR,N  = +30m.5s.,  MN=+55-9m. 
Kr)ict'ntre  (i  -OS.,  8t)  -OK.  Eskdalemuir  i  =  +31m.6s.  San  Fernando  MN  = 
-rG9-3ni.  The  1'  for  this  station  is  given  as  0h.22m.0s.  Toronto  LE  = 
4-8o-6m.,  LE  =  +117-t)m.  La  Paz  gives  its  observations  one  hour  later 
than  those  taken  for  tho  table. 
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April  13d.  Becords  also  at  Oh.  (Rocca  di  Papa),  Ih.  (Batavia),  5h.  (La  Paz), 
Uh.  (Batavia).  15ii.  (Tacubaya),  16h.  (Hehvan  and  Mizusawa),  I8I1. 
aud  191i.  (Manila). 

April  14d.  Records  at  Oil.  (San  Fernando),  Ih.  (Rocca  di  Papa,  Monte  CassinC 
and  Zagreb),  7h.  (Manila),  8h.  (Manila  and  Sitka),  23h.  (La  Paz). 

April  15d.  Sh.  27m.  40s.     Epicentre  59°-2N.  151'OW. 

A  =  -  US,  B  =  -  -248,  C  =  +  -859  ;         D  =  -  -485,  E  =  +  -875  : 
G  =  --751,   H  =  --416,  K  =  --512. 


A 

Az. 

I 

D_ 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

19-4 

111 

4 

11 

-23 



__ 

8-2 

101 

z. 

19-4 

HI 

4 

48 

+  14 

— 

— . 

8-8 

9    -7 

Berkeley 

28-2 

126 

e  6 

10 

0 

— 

— . 

— 

. — 

Ann  Arbor 

E. 

43-6 

82 

8 

32 

+    9 

— 

— . 

22-3 

23-3 

N. 

43  -6 

82 

8 

26 

+    3 

— 

— 

23  0 

24-9 

K. 

43-6 

82 

8 

32 

+    9 

— 

— 

22  5 

23  -5 

N. 

43-6 

82 

8 

32 

+    9 

15      2 

+   6 

21-9 

23-3 

Toronto 

44-8 

77 

— 

19-4 

Ottawa 

45-4 

73 

8 

35 

-    1 

15    20 

0 

21-9 

25-3 

Ithaca 

47  1 

76 

8 

34 

-14 

15   42 

0 

e  24-3 

— 

Washington 

49-5 

80 

9 

9 

+    5 

16   21 

+    8 

21-8? 

— 

Georgetown 

E. 

49-5 

80 

i  9 

9 

+    5 

16   20 

+    7 

e  22-7? 

26  1 

N. 

49-5 

80 

19 

9 

+    5 

16   20 

+    7 

e  22-4? 

26  0 

Harvard 

49-8 

72 

e  9 

16 

+  10 

16   38 

+  22 

22-4 

— 

Osaka 

52-6 

277 

11 

38 

?PRi 

— . 

— 

— 

19-7 

Edinburgli 

62-1 

20 

3 

20 

? 

— 

— 

— . 

28  -8 

Zi-ka-wei 

62-4 

285 

e  9 

59 

-29 

— 

— 

— 

— 

Eskdalemuii 

62-6 

20 

10 

29 

0 

18  53 

-    3 

30-3 

— 

Bidston 

64-5 

21 

10 

44 

+    2 

19   14 

—    5 

36-2 

De  Bilt 

67-1 

16 

— 

- 

— 

19   46 

—    5 

— 

— 

Uccle 

68-2 

17 

i  11 

2 

-   3 

e  19  56 

-    8 



— . 

Rocca  di  Papa 

78-2 

12 

11 

56? 

-12 

— 

— 

38-8? 

54-8 

Rio  Tinto 

78-6 

28 

19 

20 

■I 

— 

— 

— 

39-3 

Helwan 

90-9 

358 

24 

20 

2S 

(24   20) 

-    3 

■ — • 

— 

La  Paz  100-6      104    e  15   40      +87        26   10        +9    c38-3  — 

Additional  records:  Toronto  L  =  +25-4iu.  Ottawa  PRiN  =  +  10m.28s., 
To  =8h.27m.44s.  Ithaca  PN  =  +8m.45s.,  SN  =  +  15m.43s.  Georgetown 
T„=8h.27m.47s.  Wasliington  T„  =8h.27m.46s.  Harvard  T„  =8h.27m.41s. 
Eskdalemuir  SR,  = +24m.2s.,  T„  =8h.27m.47s.  Do  Bilt  Epicentre  59'-9N. 
151''-8W.      Uccle  To  =8h.27m.48s. 


AprU  15d.  18h. 

38m 

10s.      Epioent 

re  13  -OS. 

166"- 

SH  (as  on 

1914  June  26d.). 

A  =  - 

949, 

B  =  +  -223.  C 

=  --225  ; 

Ll 

=  +  -228, 

E  =  +-974  ; 

G  =  +  -219, 

11  =  --05 

],   K  = 

=  --974. 

A        Az. 

P. 

O-C. 

S. 

0  -C.        L. 

M. 

0            0 

m.  .s. 

s. 

m.  s. 

s.           m. 

m. 

Apia 

20-9        95 

e  4  56 

+    4 

— 

—      lis 



Sydney 

25-2      212 

5  38 

-    2 

— 

—       US 

12-8 

Riverview 

25-2      212 

e  5   26 

-14 

i  9  33 

-34    e  12-0 

21  1 

Melbourne 

31-5      214 

10  50 

? 

14   20 

;           15-8 

17   1 

Manila 

53  1      300 

— 

— 

e  16  50 

-    7           — 

Victoria 

86-9        39 

— 

— 

— 

56-8 

Helwan 

135-6      300 

95   50 

? 





Moncalieri 

143-4      335 

c  19   30 

-15] 

— 

—           — 

— 

Additional    recor 

ds  :      Apia    i  = 

=  +5m.23s 

Ri^ 

erview    i."- 

=  +9m.40s., 

MN  = 

+  22  1ni. 

April  15d.  Records  also  at  Oh.  (Athens  and  Rocca  di  Papa).  2h.  (San  Fernando), 
4h.  (La  Paz),  8I1.  (Taihoku  and  Zi-ka-wei).  Uh.  (Kdinl)iirgh),  14h.  (La 
Paz),  15h.  (Monte  Cassino),  I8I1.  (Manila),  21  h.  (La  Paz),  23h.  (San 
Fernando). 

April  16d.  Records  at  Oh.  (Lick),  2h.  (La  Paz).  7h.  (Rio  Tinto).  Uh.  (De  Bilt. 
Colombo,  Bidston,  Helwan,  Paris,  and  Kodaikaiial),  16h.  (La  I'az), 
17h.  (Stouyhurst),  20h.  (Zi-ka-wei),  23h.  (Sau  Fernando). 
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AprO  17d.  2h.  37ni.  38s.     Epicentre  46°  OX.  130°  OW.  (as  on  1914  July  21d.). 

A  =  -  -447,   B  =  -  -532,  C  =  -f  -719  ;  D  =  -  -766,   E  =  +  643  ; 

G  =  --462,   H  =  --552,   K=--695. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


g 

„ 

in.  s. 

s. 

m.  s. 

s. 

m. 

ni. 

Victoria 

.)-2 

59 

0  55 

-25 

— 

— 

— . 

1-9 

Toronto 

35  -3 

75 

— 

— 

— 

• — 

29-3 

— 

Ottawa 

37  1 

71 

— 

— 

— 

— 

e  26  -4 

— 

Itliaca 

37-8 

76 

■ — 

— 

— 

— 

e  35-4 

— 

Harvard 

40-6 

76 

— 

— 

— 

— 

e  33-3 

— 

EdinbiUKli 

68-8 

29 

38   37 

IL 

— 

— 

(38-6) 

48-7 

Eskdalemuir 

69-2 

29 

— 

— 

— 

— 

34-4 

— 

Stonyhurst 

70-7 

30 

— 

— 

— 

— 

— 

42-4 

Bidston 

70-8 

30 

14   40 

?PR, 

22      4 

?SR, 

— ■ 

440 

De  BUt            E. 

74-7 

27 

— 

— 

e  21   40 

+  18 

e  34  -4 

47-4 

X. 

74-7 

27 

— 

— 

e  27   22 

?SR, 

e  36-4 

42-4 

Uccle 

loo 

28 

— . 

— 

— 

— 

e  40-4 

— 

Paris 

76-6 

30 

— 

— 

e  22  22 

+  38 

45  • 

57-4 

Coimbra 

79-3 

41 

— . 

— 

e  22  38 

+  23 

45-4 

— 

Graz 

82-1 

23 

e  12  30 

-    1 

— 

— 

— 

— 

San  Fernando 

83-2 

42 

46  52 

>.h 

— 

— 

(46-9) 

57-9 

Zagreb 

83-4 

23 

e  12  38 

0 

22  58? 

-    3 

52-4 

— 

Rocea  di  Papa 

86-2 

27 

e  12  38 

-16 

— 

— 

55-9 

130 

H  el  wan 

1021 

17 

62   22 

?L 

— 

— 

(62-4) 

— 

Additional  records:  Toronto  L  =  +32-3ni.  and  +43-6.  Ottawa  gives  eLN 
from  3h.Sm.  to  3h.l7m.  Paris  MN  =  +49-4m.  San  Fernando  L  =  +52-9m. 
Victoria  record  is  g:iven  10m.  late. 


AprU  17d.  6h.  43m.  40s.      Epicentre  46'-8X.  131  =  -3W. 

A  =  -  452,   B  =  -  -514,  C  =  +  -729  ;  D  =  -  -751,   E  =  +  660  ; 

G  =  --481,   H  =  -o48,  K  =  --685. 

The  Victoria  records,  especially  of  L  and  M,  suprsest  an  epicentre  further  from 
Victoria,  but  on  trial  it  was  found  impossible  to  suit  both  the  European 
and  other  American  records  on  this  supposition. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 


„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

5-6 

70 

2   26 

?S 

(2  26) 

-    8 

4-4 

4-9 

z. 

5-6 

70 

3     0 

»s 

(3     0) 

+  26 

4  0 

4-3 

Tucson 

X. 

21-3 

126 

5   38 

+  41 

— 

— 

8-7 

K. 

21-3 

126 

5   34 

-37 

— 

— 

— 

8-8 

Lawrence 

E. 

27-3 

93 

e  4    17 

-104 

e  8  22 

-144 

13-2? 

15-2 

X. 

27-3 

93 

e  4   20 

-101 

e  8  29 

-137 

11-7 

12-8 

St.  Louis 

30-9 

90 

— 

— 

i  12   14 

+  24 

e  14  0 

— 

Ann  Arbor 

X. 

33-6 

80 

12  20  J 

?S 

(12   20?) 

-14 

17-5 

19-3 

E. 

33-6 

80 

— 

— 

— 

— 

17-8 

19  3 

Toronto 

36() 

76 

4    14? 

-188 

(14    20) 

+  70 

i  20-7 

21-2 

Ottawa 

37-9 

71 

— 

— 

e  17-3 

— 

Ithaca 

38-5 

76 

— 

— 

— 

— 

17-6 

— 

Georgetown 

39-7 

81 

— 

— 

e  14     0 

-    2 

19-7 

— 

Northfleld 

40  -3 

71 

— 

— 

e  17   55 

?SR, 

21  0 

— 

Harvard 

421 

73 

— 

— 

e  14   40 

+   4 

e  20  -6 

— . 

Edinburgh 

68-5 

28 

21   20 

?S 

(21   20) 

+  72 

411 

Stouyhui'st 

70-5 

29 

— 

— 

— 

— 

— 

39-3 

Bidston 

70-6 

30 

25   20 

?SR, 

— 

— 

— 

38-7 

De  Bilt 

74-3 

26 

— 

— 

21    12 

-   6 

e  35-3 

41-6 

Paris 

76-3 

29 

— 

— 

e  21   27 

-14 

37-3 

46-3 

Coimbra 

79-3 

41 

e  42   16? 

?L 

— 

— 

(e  42-3?) 

— 

Moncalieri 

81-4 

28 

— 

— 

— 

— 

(e  411) 

— 

Graz 

81-7 

22 

e  12  32 

+    3 

c  22  32 

-11 

— 

Triest 

82-6 

24 

— 

— 

e  48-3 

— 

San  Fernando 

83-3 

42 

43   20 

?L 





(43-3) 

53-8 

Rocca  di  Papa 

85-9 

26 

e  18   50 

?PR. 

— 

— 

53-3 

23-3 

Additional  records  :   Berkeley  and  Lick  kivc  a  series  of  records  from  ()li.43m.43s. 
onwards.  Ottawa   prives    L\  =  +  19-3m.  and    +24-3m.  Ithaca    LN  = 

+  210m.         Harvard    SE=+17m.43s.   (  ^SR,),  T„  =6h.50m.7s.         De   Bilt 
MN=+37-7m.       Coimbra  L  =  +47-3m.       Moncalieri  L  =  +47om. 
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April  17d.  14h.  20m.  25s.     Epicentre  40°-5X.  2o°-5E. 

A  =  +  -686,  B  =  +  -327,  C  =  +  -649  ;  D  =  +  -430,   E  =  -  -903 

G  =  +  -586,   H  =  +-280,   K  =  - -760. 


Athens 

Pola 

Graz 

Triest 

Vienna 

Moncalieri 

De  Bilt 

Paris 

La  Paz 


A 

2''-9 

9-6 

9-7 

100 

100 

13-8 

181 

18-2 

103-4 


Az. 

208 
301 
316 
305 
323 
295 
317 
305 
2(50 


m.  s. 
e  0   45 


e  2 
4 

e  4 


0-C. 


-14 

?s 


1 

e  4 


20 
23 


(4  30) 
(e  4  41) 


O-C. 


—    e  41  35 


L. 
m. 
1-6 


c  6-6 
9-5 
9B 

(73  0 


Additional    records  :     Athens    iP  =  -f 
14h.20m.25s.     Pola  MN  = +4  ^m. 
record  belongs  to  the  above  shock. 


53s.,    M=+l-9m.    and     +2  0ni 
It  seems  improbable  that  the 


M. 


1-7 
4-9 


9-8 


)  — 

.,    T„  = 
La   Paz 


April  17d.  Records  also  at  Oh.  (Mizusawa),  2h.  (Zag'reb  and  Rocea  di  Papa), 
4h.  (Zaprreb,  Rocea  di  Papa,  and  Harvard),  5h.  (Osaka),  20h.  (Rocoa  di 
Papa  and  Athens),  21h.  (Monte  Cassino  and  La  Paz),  22h.  (San  Fernando). 


April  18d.  2h.  54m.  45s.     Repetition  from  42°-0N.  13° -SE.  (as  on  1918  April  5d.). 


Rocea  di  Papa 
Monte  Cassino 


+  •722, 

B  =  +173,  C=  +  -669. 

A 

0°6 
0-6 

P.         0  -C.         S. 

s.             s.             s. 
e  7          -   2         17 
20           ?S          (20) 

O-C 

s. 
0 
+   3 

M. 


21 


AprUlSd.      22h.  28m.  40s.  m      ^    Epicentre_24:0N.  12i:-0E. 
22h!  14m!  45s!  (ill)    ) 


(as  on  1916  Nov.  14d.). 


A  =  -  -470,  B  =  +  -783,  C  =  +  -407  ;         D  =  +  -857,   E  =  +  -515 
G  =  --210,  H  =  +-349,  K  =  --914. 


A 

Az. 

P. 

O-C. 

S.          0  -C. 

L. 

M. 

£, 

o 

m.  s. 

s. 

m.  s.           s. 

m. 

m. 

II    Taihokn 

11 

24 

0   18 

+    1 

—               — 

0-6 

0-7 

III 

11 

24 

0   18 

+    1 

—               — 

0-6 

0-7 

III  Hokoto 

1-4 

252 

0   19 

-    2 

—               — 

— 

II   Zi-ka-wei 

7-2 

3 

1   46 

-   3 

e  3     0        -15 



4-4 

III 

7-2 

3 

— 

— 

2  26        -49 

— 

4-4 

II    Manila 

9-4 

180 

e  2  35 

+  13 

—                — 



I     Kobe 

16-3 

46 

— 

— 

7   56        +55 

8-9 

9-4 

III 

16-3 

46 

— 

— 

8  31        +89 

9-2 

10-3 

I     Osaka 

16-5 

46 

8   12 

?L 

—                — 

(8-2) 

10  0 

III 

16-5 

46 

8  39 

?L 

—                — 

(8-6) 

9-9 

I     Tokyo 

20  0 

— 

6  49 

+  128 

6  57         -86 

III 

200 

• — 

7   49 

+  188 

8     3        -20 

— 



III  Mizusawa 

22-8 

44 

— 

— 

9  27         +6 





1     Sydney 

64-6 

153 

6  28? 

? 

(19   20)            0 

19-3 

20-3 

11    De  Bilt 

85-6 

326 

— 

— 

—                — 

e  40-3 



II    Edinburgh 

87-2 

332 

48   15 

?L 

—                — 

(48-3) 

63-2 

Additional  records 

Osaka  .arives  for  (i) 

L  =  +i 

•Im.,  MN  =  +9-8m..  and  for 

(III)    L  =  +9-6m. 

MN 

=  +10-0m.     Kobe    (i) 

MN  =  +10  0m. 

,    (III) 

MN  = 

+  9-3m.  Mizusawa  E  =  +10m.7s.,  N  =  +10m.6s.  The  Tokyo  records 
(S  closely  following  P  in  each  case)  suggest  an  origin  close  to  Tokyo  ;  but 
if  so  this  must  be  a  separate  shock.  The  solution  as  a  whole  is,  however,  far 
from  satisfactory,  though  nothing  better  was  foimd. 

April  18d.     Records  also  at  9h.  (Barcelona),  12h.  (Honolulu). 

April  19d.  Records  at  Oh.  (San  Fernando),  3h.  (Athens),  6h.  (Coimbra),  7h.  (Apia), 
12h.  (Bidston),  13h.  (La  Paz),  14h.  (Taihoku),  15h.  (Georgetown),  17h. 
(Barcelona). 


April  20d.     Records  at  6h.  (Toronto),  7h.  (Rio  Tinto  and  Victoria),  17h.  (Monte 
Cassino),  21h.  (San  Fernando). 
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1918.     April  21  d.  22h.  32m.  20s.     Epicentre  33°  6N.  116°  4W 


A= -370,   B  = -Tie,  C  = +  -553  ;  D  = 

G  =  --246,   H  =  --496,   K  = 


-•896,   E  =  +H5 
•833. 


Station  and 

P 

1 

Component. 

A 

a 

P. 

O-C. 

S 

O-C. 

L. 

M. 

,_ 

, 

M.     S. 

s. 

M. 

s. 

s. 

M 

M. 

Tucson               X. 

B.O. 

4- 

8 

104 

1     30 

^16- 

_ 



2- 

8 

_- 

E. 

B.O. 

4- 

8 

104 

1     38 

+  24 

— 

— 

3 

0 

4- 

2 

Lick                    E. 

W. 

5- 

5 

310 

el     28? 

+  3 

e2 

18? 

-13 

i2- 

9 

3- 

3 

X. 

W. 

5 

5 

310 

e  1     25 

0 

e2 

15? 

-16 

13- 

0 

3- 

3 

z. 

W. 

5 

5 

310 

e  1     26 

-r    1 

- 

— 

13 

0 

3 

0 

Berkeley            x. 

— 

6- 

4 

313 

i  1     36 

-  2 

13 

1 

+  6 

e3- 

2 

4- 

2 

E.Z. 

— 

6 

4 

313 

e  1    36 

-   2 

2 

59 

+  4 

e3 

3 

3 

8 

Denver 

w. 

11 

0 

53 

e  1    40 

-64 

3 

40 

-74 

5 

7 

5 

7 

Victoria 

M. 

15 

7 

343 

3    37 

-11 

6 

49 

+   1 

8 

3 

11 

1 

z. 

— 

15- 

7 

343 

3    56 

+  8 

6 

53 

+  5 

8 

9 

11 

6 

Lawrence 

W. 

17 

8 

66 

14     18 

+  3 

7 

44 

+  8 

9 

2 

11 

5 

Tacubaya 

— 

20 

9 

129 

4    55 

+  3 

- 

— 

12 

2 

St.  Louis 

w. 

21 

6 

69 

i5      4 

+  4 

9 

16 

+  19 

10 

9 

12 

8 

St.  Boniface 

w. 

21 

8 

35 

6      6 

+  63 

10 

1 

?L 

■   (10 

0) 

12 

8 

Sitka 

B.O. 

26 

8 

337 

e5    50 

-  6 

10 

38 

+  1 

el3 

3 

17 

4 

Ann  Arbor        e. 

W. 

27 

0 

62 

5    58 

0 

10 

52 

+  11 

14 

7 

17 

7 

X. 

W. 

27 

0 

62 

6      4 

+  6 

10 

46 

+  5 

14 

5 

14 

8 

E. 

1'.. 

27 

0 

62 

5    58 

0 

10 

40 

-  1 

14 

9 

17 

1 

N. 

B. 

27 

0 

62 

6      4 

+  6 

10 

52 

+  11 

14 

1 

14 

9 

Toronto 

M. 

30 

3 

60 

6    46 

+  15 

12 

4 

+  25 

17 

5 

19 

6 

Wasliington 

Mar. 

31 

9 

69 

e6    41 

-   5 

el2 

5 

-   2 

15 

7? 

20 

7 

Gecjrgetown      e. 

— 

31 

9 

69 

;  6    44 

-  2 

12 

11 

+  4 

el5 

5 

17 

5 

N. 

— 

31 

9 

69 

6    37 

-  9 

12 

5 

-  2 

el5 

5 

17 

4 

Z. 

— 

31 

9 

69 

6    42 

-  4 

12 

18 

+  11 

el5 

4 

17 

2 

Cheltenham 

B.O. 

32 

0 

69 

6    52 

+  5 

12 

9 

+  1 

15 

0 

18 

1 

Ithaca                E. 

B.O. 

32 

3 

62 

6    37 

-14 

12 

4 

-   9 

20 

1 

X. 

B.O. 

32 

3 

62 

— 

— 

12 

5 

-  8 

14 

9 

17 

8 

Ottawa 

— 

33 

1 

57 

e6    52 

-   5 

12 

16 

-10 

el5 

9 

18 

7 

Northfield 

B.O. 

35 

2 

60 

6    53 

-22 

12 

10 

-48 

15 

8 

21 

7 

Harvard 

M. 

36 

3 

62 

7    25 

+   1 

el3 

14 

0 

e  16 

8 

22 

7 

Vieques              e. 

B.O. 

47 

8 

94 

e8    57 

+  4 

_ 

- 

— 

e29 

0 

36 

8 

X. 

B.O. 

47 

8 

94 

e  10    52 

?PR, 

- 

- 

— 

e28 

3 

31 

6 

La  Paz 

Bi. 

68 

0 

130 

ell    17 

+  13 

20 

20 

+  18 

30 

7 

31 

9 

l)yce 

Ma. 

73 

7 

31 

el2      0 

+  20 

e21 

30 

+  20 

33-7? 

41 

7 

Edinburgli 

M. 

74 

1 

32 

11    40 

-   3 

- 

- 

— 

— 

43 

7 

Eskdalemuir 

G. 

74 

4 

33 

11    48 

+   3 

21 

25 

+  6 

35-7 

40 

1 

Bidston 

M.S. 

75 

6 

34 

11    46 

-   7 

21 

40 

+  7 

— 

41 

5 

Stonyhui-st 

M. 

75 

7 

34 

— 

— 

19 

4 

9 

— 

41 

5 

West  Rromwich 

M.S. 

76 

7 

35 

12      4 

+  5 

21 

53 

+  8 

— 

47 

7 

Kliide 



78 

2 

36 

12    23 

+  15 

22 

4 

+  2 

32 

6 

♦5 

7 

De  Bilt 

— 

80 

3 

32 

12    22 

+  1 

22 

33 

+  6 

e37 

7 

46 

•4 

(,'oimbra 



80 

8 

47 

12    20 

-  4 

22 

37 

+  4 

39 

3 

40 

7 

Uccle 

— 

80 

8 

33 

el2    23 

-   1 

e22 

35 

+  2 

e36 

•7 

49 

3 

Paris 



81 

3 

36 

el2    29 

+  2 

e22 

48 

+  10 

35-7 

44 

•7 

Kio  Tinto 

M. 

83 

3 

48 

23    40 

?S 

(23 

40) 

+40 

— 

52 

7 

Besan^on 

— 

84 

1 

35 

23      9 

?S 

(23 

9) 

0 

— 

41 

•7 

Osaka 

0. 

84 

2 

308 

12    51 

+  8 

23 

13 

+  3 

33-4 

41 

■0 

San  Fernando 

— 

84 

4 

49 

22    40 

?S 

(22 

40) 

-32 

39-7 

48 

•7 

Cipolletti 

M. 

85 

2 

144 

42     10 

?L 

44 

28 

? 

(42-2) 

46 

■5 

Zuricli 

— 

85 

2 

34 

e  12    47 

-  2 

e23 

29 

+  8 

— 

Tortosa 

— 

85 

6 

43 

12    50 

-   1 

23 

33 

+  7 

39-5 

57 

•5 

Barcelona 

— 

86 

1 

41 

el2    53 

-   1 

23 

37 

+  6 

36-9 

52 

•7 

Moncalieri 

S. 

86 

■5 

36 

123    33 

?S 

(123 

33) 

-  3 

42-7 

48 

■0 

.Marseilles 

Ma. 

86 

•6 

38 

— 

— 

e35 

57 

9 

417 

48-7 

Milan 

^ 

86 

8 

1     35 

— 

— 

22 

53 

-46 

44-7 

— 

Graz 

W. 

88 

5 

30 

el3    24 

+  16 

_ 

— 

— 

— 

Triest 

W. 

88 

8 

32 

— 

— 

23 

38 

-23 

— 

— 

Lemberg 

B.O. 

89 

•5 

24 

e  23    58? 

?S 

(6  23 

58?) 

-11 

40 

•2 

51 

•6 

Continued  on  next  page. 
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jj 

^ 

Station  and 

ti 

Component. 

a 
J? 

A 

P 

0-V. 

S. 

O-C. 

L. 

M. 

, 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Pola 

W. 

89 

5 

33 

^ 

_ 

e  23    28 

-41 

e46-5 

49-8 

Budapest 

— 

89 

6 

28 

14 

10 

^56 

— 

— 

— 

— 

Rio  di  Janeiro 

M. 

89 

6 

118 

— 

— 

e23    52 

-18  1 

46-7 

— 

Zagreb 

\V. 

8t 

7 

31 

— 

— 

e23    40 

-31 

38-7 

48-7 

Algiei's 

B.M. 

89 

8 

44 

el3 

10 

-  5 

24      0 

-12 

38-7 

47-7 

Rocca  di  Papa 

Ag. 

91 

3 

35 

23 

52 

?S 

(23    52) 

-35- 

e420 

58-3 

Zi-ka-wei 

95 

3 

313 

e  14 

38 

+  53 

e  24    20 

-49 

— 

50-3 

Athens 

— 

99 

5 

31 

— 

— 

e24    40 

-71 

e47-9 

520 

Tailiokii 

O. 

99 

7 

309 

— 

— 

— 

— 

e40-4 

— 

Manila 

w. 

107 

2 

302 

19 

20 

?PR, 

— 

—     j 

— 

54-2 

Accra 

M. 

108 

3 

70 

29 

40 

?S 

(29    40) 

+  147  ' 

— 

66-7 

Hehvan 

M. 

109 

5 

29 

24 

52 

5> 

— 



— 

73-4 

Sydney 

M. 

109 

7 

242 

— 

— 

— 

—     i 

57-1 

580 

Riverview 



109 

8 

242 

e  14 

34? 

-22 

e26    52 

-34 

e50-9 

52-4 

Melbourne 

M. 

116 

0 

240 

— 

— 

29    46 

+  88 

61-4 

63-5 

Cape  Town 

M. 

142 

8 

103 

52 

58 

■> 

— 

970 

Mauritius 

— 

165-6 

22 

57 

40 

'•? 

" 

~ 

— 

98-8 

Additional   records:  Berkeley   gives    To  =22h.32m.l4s.  Victoria    To  = 

22h.32m.0s.  Lawrence  SX?  =  +7m.23s.,  LX?  =  +9 -em.  =LE?,  MN  = 
+  100m..  To=22h.32m.22s.  Ann  Arbor  T„  =22h.32m.24s.  Toronto  iS  = 
+  13m.22s.,  iL  =  +19-3m.,  To  =22h.32ni.24s.  Washinarton  MX  =  +17-7m., 
T„=22h.32m.l3s.  St.  Lonis  To  =22h.32m.8s.  Georseto«-n  To  =22h.32m.4s. 
Sitka    To=22h.32m.7s.  Cheltenham    To  =22h.32m.32s.  Ithaca    T„  = 

22h.32m.4s.  Ottawa  SR,X  =  +  13m.54s..  To  =22h.32m.24s.  Xorthfield 
MX  =  +20-2m.,  To=22h.32ni.33s.  Point  Loma  records  22h.33m.  Harvard 
L  =  +19-2m.  and  T„  =  2h.32m.24s.  La  Paz  T„  =22h.32m.24s.  Dvee 
eS  = +22m.l8s.,  M  =  +449m.  I)e  Bilt  MX  =  +44-2m.,  To  =22h.32m.29s. 
Coimbra  LX  =  +3S-5m.,  To  =22h.32m.21s.  Uccle  MX2=+44-4m.,  MZ,  = 
+  43-4ni.,     To=22h.32ni.29s.  Paris    MX  =  +39-7m.,      To  =22h.32in.28s. 

Osaka  MX  =  +39-7m.,  To  =22h.32m.47s.  San  Fernando  MX  =  +49-2m. 
Zurich  To  =22h.32ni.22s.  Barcelona  T„  =22h.32m.27s.  Moncalieri  S  = 
+  34m.46s.,MX,  =  i-47-2m.  Pola  MX  =  +48-7m.  Algiers  To  =22h.32m.37s. 
Athens  MN  =  +57  0m.  Riverview  PS  = +28m.36s.,  eSR,  = +34m.34s., 
and  +36m.l6s.,  MX  =  +55-4m.  Melbourne  SRi  = +36in.34s.,  SR.  = 
+  41m.40s.     Mauritius  XM=+980m. 


April  21d.  23h.  23m.  Os.     Epicentre  47°0X.  98°0E. 

A  =  -095,   B  =  +-675,  C  =  +-731. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

22-5 

233 

5   18 

+   7 

— 

— 

— 

14-5 

Bombay 

34-8 

227 

12  49 

?S 

(12   49) 

-   3 

— 

— 

Kodaikanal 

40-7 

214 

8     0 

-   1 

— 

— 

23-9 

27-7 

Colombo 

430 

210 

14     6 

?S 

(14      6) 

-42 

27-3 

34-5 

Apia 

100-2 

100 

— 

— 

(26     0) 

+    2 

26-0 

— 

mla  gives  MX  = 

+  13 -3m 

.     Colombo  M 

=  +43 -5m. 

April  21d.     Records  also  at  4h.  (Kodaikanal),  8h.  (Rio  Tinto  and  Kodaikanal), 
20h.  (Zi-ka-wei),  23h.  (Cipolletti  and  Fordham). 


April  22d.     Records  at  Ih.  (Uccle,  Triest,  Graz,  Osaka,  Zi-ka-wei.  and  De  Bilt), 
4h.  (Vieques),  5h.  (Helwan),  7h.  (La  Paz),  17h.  (Helwan),  22h.  (Denver). 
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April  23d.  loh.  27m.  Os.     Epicentre  I'OS.  122°-6E.  (Celebes).     Epicentre  adopted 
from  De  Bilt.     It  does  not  suit  Manila  records  unless  S?  is  one  minute  in  error. 

A  =  -o38,   B  =  +  -840,   C  =  -070. 

A        Ae.  p.        O  -C.         S.  O  -C.        L.  M. 


o 

„ 

m.  s. 

g. 

m.  s. 

s. 

m. 

m. 

Batavia 

15-8 

261 

3  57 

-f    8 

— 

— 

— 

110 

Manila 

18-7 

355 

e  4  24 

-    1 

7      0 

—  55 

7-9 

8-5 

Perth 

28-7 

191 

11      0 

?S 

(11      0) 

-12 

— 

— 

Melboiirne 

39o 

152 

— 

— 

21    12 

? 

25-4 

271 

Riverview 

40  0 

143 

e  13  36 

?s 

(e  13   36) 

-31 

6  21-4 

25  -9 

Colombo 

441 

282 

18     0 

? 

— 

— 

— 

300 

Kodaikanal 

47-3 

287 

28   54 

?L 

— 

— 

(28-9) 

— 

Helwan 

93-2 

300 

25      0 

?.S 

(25     0) 

+  13 

— 

— 

De  Bilt 

109-8 

325 

— 

— 

— 

e  58  0 

62-9 

Eskdalemuir 

1130 

329 

— 

— 

— ■ 

— 

58  0 

— 

Additional      records:     ManQa     pives      To  =15h.28m.l2s.     Melbourne      SRi  = 
+  23m.  18s.     Riverview  MN  =  +25-3m.      De  Bilt  eLX  =  +57  Om. 


AprU  23d.  Records  also  at  Oh.  (^lonte  Cassino),  3h.  (San  Fernando).  12h.  (Monte 
Cassino).  13h.  (Rio  Tuito),  18h.  (Monte  Cassino),  19h.  (La  Paz),  20h. 
and  21h.  (Monte  (Tassino),  23h.  (San  Fernando). 


April  24d.  14h.  21m.  20s.      Epicentre  46  ^N.  10  OE. 

A  =  +  -679,   B  =  +  120,  C  =  +  -724  ;  D  =  +  174,   E  =  -  -985  ; 

G  =  +-713,   H  =  +126,  K  =  --690. 

A        Az.  P.        O-C.         S.        O-C.  L.  M. 


MDan 

11 

211 

0   15 

-    2 

0  23 

-   8 

— 

0-8 

Zurich 

1-4 

314 

i  0  23 

J.    2 

0   36 

-   3 

i  10 

10 

Moncalieri 

21 

229 

0  29 

-    4 

0   52 

-   6 

— ■ 

1-2 

Hohenheim 

2-4 

347 

e  0  48 

+  11 

— 

— ■ 

■ — 

— 

Triest 

2-7 

106 

el     1 

+  19 

— 

— 

— 

— 

Pola 

31 

120 

— 

— 

— 

— 

e  1-6 

1-9 

Graz 

3-8 

78 

1  11 

+  12 

— 

— 

— 

— 

Za^eb 

4-2 

96 

e  1  13 

+  s 

2   29 

+  34 

— 

2-5 

Marseilles 

4-5 

228 

1  23 

+  13 

1   49 

-15 

— ■ 

— 

Rocca  di  Papa 

5  0 

156 

1    26 

+    9 

— 

— 

— 

3-5 

Paris 

5-6 

299 

e  1   26 

-    1 

— 

— 

31 

3-7 

Uccle 

5-8 

322 

(e  1   34) 

+    4 

e  3  15 

+  36 

— 

— 

Budapest 

6-2 

77 

— 

— - 

— 

— 

3-5 

— 

Potsdam 

6-3 

17 

e  2   16 

+  40 

— 

— 

— 

— 

De  Bilt 

6-5 

.332 

— 

— 

— 

— 

6  3-5 

4-8 

Tortosa 

8-8 

235 

3   40 

?S 

(3   40) 

-18 

(4-9) 

6-3 

Additional  records  :  Zurich  gives  a  number  of  observations,  two  Ps  and  an  S 
on  each  of  the  three  components  in  addition  to  those  recorded  above.  Also 
T„=14h.21m.l8s.  Moncalieri  MX  =  +llm.,  To  =14h.21m.l7s.  Besancon 
(A=2'-9),  P  =14h.21m.0s.,  S .'  =14h.22m.0s.  Zaprreb  i=  +lm.l6s.  Vienna 
(^=5''-4),  records  14h.23m.  to  14h.35m.  De  Bilt  L  = +4  6m.,  MX  = 
+  4-7m. 


April  24d.  Records  also  at  2h.  (Manila).  3h.  (De  Bilt  and  Eskdalemuir).  4h. 
(Mizusawa  (2)  and  Helwan),  16h.  (Barcelona  and  Honolulu),  20h. 
(Manila). 
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1918.     April  25d.  2h.  22m.  35s.        Epicentre  34°  5N.  41°  8E. 

A  =  +  -614,   B  =  +  049,  C  =  +  -566  ;  D  =  +  -667,   E  =  -  -746  ; 

G  =  +-422,   H  =  +  -378,  K  =  --824. 


P. 


0-C. 


0-C.       L. 

s.         m. 


Hehvau 

100 

245 

2 

31 

+    1 

6  25 

?L 

(6-4) 

8-8 

Athens             e. 

15  0 

289 

4 

() 

+  27 

— 

— 

e  7-3 

11-2 

X. 

150 

289 

4 

10 

+  31 

— 

— 

e  7  -2 

110 

Leniberg 

20  1 

325 

4 

42  J 

0 

i  8     7 

-18 

e  12-9 

15-3 

Zai?i'eb        x.w. 

22-6 

308 

e  5 

10 

-    2 

e  9   17 

0 

14-4 

14-8 

N.E. 

22  G 

308 

i  5 

20 

+    8 

i  9  22.' 

+    5 

— 

15-2 

Vienna 

23-3 

314 

e  5 

19 

-    1 

— 

— 

— 

— 

Pola 

33-7 

304 

e  5 

29 

+    4 

e  9  45 

+    7 

e  15-3 

15-7 

Rocca  di  Papa 

23-9 

297 

5 

41 

+  14 

10   13? 

+  31 

16-5 

— 

23-9 

297 

e  5 

41 

+  14 

9  56? 

+  14 

15-4 

16-4 

Zui'ich 

27-9 

308 

e  6 

5 

-    2 

ell     7? 

+  10 

— 

— 

Moncalieri 

28-0 

302 

6 

10 

+    2 

i  13  24 

?L 

(i  13-4) 

20-4 

De  BUt 

31-4 

315 

6 

37 

—   5 

11   52 

-   6 

e  18-4 

24-2 

Uccle 

31-5 

313 

e  6 

25 

-18 

— 

— 

— 

— • 

Barcelona 

31-7 

294 

— 

- 

— 

— 

— 

e  14-4 

22-8 

Paris 

32-2 

309 

— 

- 

— 

e  11   41 

-30 

— 

— 

Tortosa 

330 

294 

6 

53 

-    3 

12   12 

-12 

14-5 

23-5 

Stouyhui'tit 

36-3 

316 

— 

- 

— 

— 

— 

— 

22-3 

Bidstou 

36-6 

315 

23 

13 

?L 

— 

— 

(23-2) 

26-4 

Eskdalemuir 

371 

317 

7 

21 

-10 

— 

— 

• — 

Edinburgh 

37-2 

319 

13 

25 

?S 

(13   25) 

-    2 

— 

27-4 

San  Fernando 

38-7 

287 

18 

25 

?L 

— 

(18-4) 

— 

Ck)imbra 

39-8 

294 

— 

- 

— 

e  11   51? 

? 

17-8 

— 

CapetoMTi 

71-8 

200 

41 

1 

?L 

— 

— 

(410) 

43  0 

La  Paz 

115-4 

267 

53 

49 

Ih 

62  49 

? 

(53-8) 

— 

Additional  records:  Athens  LE  =  +9-3m..  LE  =  +5-5m..  M=+5-6m., 
Zagreb  T„  =2h.22m.52s.  Pola  To  =2h.22m.43s.  Moncalieri  L  =  +17  1m., 
MN  =  +19-3m.  De  Bilt  eX  =  +  12m.9s.,  m  =  +  12m.l6s.,  MN  =  +200m., 
To  =2h.22m.34s.  The  La  Paz  records  probably  belong  to  a  subsequent 
shock  much  nearer  La  I'az,  but  have  been  included  for  comparison. 


April  25d.  Records  also  at  2h.  (Monte  Cassino),  8h.  (Stonyhurst  and  Riverview), 
16h.  (La  Paz  (2)  and  Manila).  17h.  (Riverview),  18h.  (Bata^ia),  21h. 
(La  Paz,  Balboa  Heights,  and  Athens),  22h.  (Hehvan,  Riverview,  Manila, 
Marseilles,  La  Paz,  and  Batavia),  23h.  (Melbourne). 


April  26d.  13h.  14ni.  5; 
A  -  -490,   B 


Epicentre  21  -IN.  121   •7E.  (as  on  1913  .Ian  9d.  2h.). 

•794,  C  =  +  -300  ;  U  -  +  -851,   E  =  i-  -526  ; 

-189,   H  =  +  -30G,   K=--933. 


Az. 


P. 


O-C. 


0-C. 


M. 


Q 

Q 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Taihoku 

3-9 

0 

— 

— 

1   54 

+    7          3  0 

— 

Manila 

6-5 

186 

c  2   46 

?S 

(e  2  46) 

-11          — 

— 

Zi-ka-wei 

101 

359 

e  2   36 

+  5 

— 

—         — 

— 

De  Bilt 

88-4 

327 

— 

— 

— ■ 

—    e  491 

52-2 

Uccle 

89-5 

326 

• — 

— 

— 

—         — 

49  1 

Zi-ka-wei  gives  its  record  under  14h.  instead  of  13h. 
+50 -Gm. 


De  Bilt  gives  also  MN  = 


AprU  26d.      Records  also  at  18h.  (Rocca  di  Papa),  19h.  (La  Paz). 


54 

April  27d.  lOh.  53m.  Os.     Epicentre  lO'ON.  20°OE.  (a.s  on  1917  April  26d.  13h.). 
A  =  +  -720,  B  =  +  -262,  C  =  +  -643  ;         D  =  +  -342,  E  =  -  -940  ; 
G  =  +  -604,  H  =  +  -220,   K  =  -  -766. 
A       Az.  P.       O-C.  S.         O-C.         L.  M. 


^ 

jj 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3-6 

123 

e  0  55 

-   1 

1   29 

-10 

1-8 

2  0 

Pompeii 

4-2 

281 

e  1   13 

+    8 

e  2   18 

+  23 

— 

3-3 

Rocca  di  Papa 

5'8 

291 

e  1   46 

+  16 

2  52 « 

+  13 

— 

3-8 

Zagreb 

6-5 

335 

e  1   38 

-    1 

— ■ 

— 

— 

41 

Pola 

6-6 

319 

— 

— 

— 

— 

e  31 

5  0 

Budapest 

7-5 

355 

— 

— 

■ — 

— 

e  3-8 

— 

Graz 

7-8 

337 

e  2  21 

+  23 

— 

— 

— 

— 

Milan 

9-6 

308 

4   18 

?S 

(4   18) 

0 

(e5-2) 

8-0 

Lemberg 

10-2 

15 

■ — 

• — 

— 

■ — • 

e  5-8 

6-2 

Moncalieri 

10-3 

303 

— ■ 

— 

1   42? 

{ 

5-3 

8-3 

Helwan 

13-7 

134 

14     0 

? 

— 

■ — • 

— 

— 

Paris 

15-2 

311 

— 

— 

0  6     0 

-37 

9  0 

9  0 

Uccle 

15-3 

320 

— 

— 

— 

- — • 

e  8-0 

100 

De  Bilt 

15-8 

325 

— 

— 

— 

• — 

8-2 

10-5 

Bidetou 

20-6 

318 

9      (i 

?s 

(9     6) 

+  30 

— 

19-4 

Edinburgh 

22  0 

324 

9      0 

?s 

(9      0) 

-    5 

— 

— 

Additional  records:  Athens  gives  To  =10h.53m.9s.  Rocca  di  Papa  e  = 
+  lm.5s.,  ]M=— 3-4m.,  M=+Clni.  Zagreb  M  =  +4-4m.  and  M=+5-2m. 
The  record  is  given  one  hour  late.  Milan  records  S  as  P  and  L  as  S,  also 
8  ten  seconds  early.     Moncalieri  MX  =  +7-9m.     De  Bilt  MN  =  +10Gm. 


April  27d.  14h.  43m.  45s.      Epicentre  8°-7N.  83°0VV. 


A=+120, 

B  =  --981,  C 

=  +•151 

D 

=  -993, 

E  =  - 

122  ; 

G  =  + 

•018, 

H  =  -150,   K  = 

=  -•989. 

A 

Az. 

P. 

0-G. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  B. 

5, 

m. 

m. 

La  Paz 

29  1 

150 

e  11   22 

2S 

(e  11  22) 

+    3 

28  -2 

29^8 

Washington 

30-7 

9 

— . 

— 

— 

— 

e  181 

— 

Georgetown 

30-7 

9 

— 

— 

13  40} 

?SR, 

e  17-5 

— 

Ann  Arbor 

33-6 

359 

7    15 

+  14 

13     3 

+  29 

17-8 

20  2 

Ithaca 

34-2 

8 

— 

— 

— 

— 

e  18-6 

— 

Tucson 

34-9 

316 

13     0 

?S 

(13     0) 

+   6 

— 

18-2 

Toronto 

351 

4 

— 

— 

— 

184 

24  0 

Harvard 

35-3 

15 

e  8  15? 

?PR, 

12  57 

-    3 

e  173 

— 

Ottawa 

37-3 

9 

e  7   30? 

-   2 

e  13  23? 

-   5 

18-2 

— 

Victoria 

52  -2 

327 

— 

— 

23  33 

? 

25'8 

28^0 

Ediiiburgli 

771 

34 

23   45 

?S 

(23   45) 

+  115 

— 

48-6 

Eskdaleniuir 

77  1 

35 

— 

— 

— 

e  442 

— 

Bidston 

771 

37 

34   51 

?L 

— 

— 

(34-8) 

47-8 

.Stony  hurst 

77-4 

37 

— 

— 

— 

— 

47-6 

Kew 

78-7 

39 

— 

— 

— 

— 

— 

49  2 

Paris 

80-5 

42 

— 

— 

c  32   15 

-14 

e  41  2 

50  2 

De  Bilt           K. 

82-0 

38 

— 

— 

e  22  38 

-    8 

e  41  2 

496 

N. 

82-0 

38 

— 

— 

— 

— 

e  43-2 

50-2 

Moncalieri 

84-4 

45 

e  48  43 

? 

—  • 

— 

523 

— 

Helwan  106  2       55        70   15  ? 

Additional  rerords  :  Tacubaya  (A=19"0)  gives  P=+lni.33s.,  M=+3-7m. 
This  would  indicate  a  distance  A  =6°  about,  but  it  may  be  another  and  more 
local  shock.  La  Paz  gives  T„  =14h.44m.51s.,  S?  =  +19m.40s.  Georgetown 
eLN  =  +17-8m.  Ann  Arbor  Bosche  record  LN  =  +17  8m.,  MN  =  +212m. 
Harvard  L  =  +20-4m.,  To  = +14h.43m.43s.  Ottawa  SR,N  = +15m.39s., 
LN  =  +21-2m.  and    +26-2m.,  T,?  =14h.43m.50s. 


April  27d.     Records  also  at  3h.  (Manila),  7h.  (Pompeii  and  Berkeley),  8h.  (Bai'cc- 
lona),  ilh.  (La  Paz),  14h.  (Helwan),  20h.  (Harvard  and  La  Paz). 
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April  28d.  llh.  12m.  40s.     Epicentre  30°-5N.  82°-0E.  (as  ou  1916  Oct.  14d.). 

A  =  +  120,   B  =  +  -854,  C  =  +  -508  ;  D  =  +  -990,   E  =  -  139  ; 

G  =  +071,  H  =  +o03,  K  =  --862. 

A       Az.  P.       O-C.         S.  0-C.       L.  M. 


Helwaii 

43-4 

283 

8   26 

+   5 

14   50 

-   4 

— 

16-4 

Zagreb 

52-6 

307 

0  9   17 

-   7 

— 

— 

21-3 

23  0 

Graz 

52-7 

308 

e  9   22 

_   2 

— 

— 

— . 

— 

Triest 

541 

307 

— 

— 

— 

— 

e  22-3 

— 

Rocca  di  Papa 

55-6 

302 

— 

— 

— 

— 

e  18-4 

24-2 

Moncalieri 

58 -5 

307 

e  11   38 

?PR, 

17   59? 

-    6 

23-9 

27-6 

Do  BUt 

58-6 

316 

— 

— 

e  16  47 

I 

e  25-3 

31-9 

Paris 

610 

312 

— 

— 

— 

— . 

e  27  -3 

28-3 

Edinbiirgh 

62-6 

321 

21    20 

J 

— 

— 

— 

— 

EskdaJemuir 

62-8 

320 

— 

— 

— 

— 

27-3 

— 

Bidston 

63-2 

318 

26      2 

?SR, 

— 

— 

. — . 

36-6 

Capetown 

88-0 

228 

36  20 

?L 

— 

— 

(36-3) 

40-8 

Additional    records  :     Moncalieri    MX  =  +  28  ^m.     De    Bilt    cLN  =  +  23  om. 
MN  =  +27-lm. 


April  28d.  Records  also  at  Oli.  (Hehvan,  3h.  (San  Fernando),  9h.  (Rio  Tinto), 
lOh.  (San  Fernando,  Rio  Tinto,  and  Tortosa),  15h.  (Mizusawa). 

April  29d.  Records  at  Hi.  (Pa  Paz),  51i.  (Mizusawa),  7Ii.  (Rio  Tinto),  91i.  (Batavia), 
llh.  (Hehvan),  15h.  (Edinbui'^li),  171i.  (Marseilles),  23h.  (Athens). 

April  30d.  Records  at  7h.  (Rio  Tinto  and  Manila),  8h.  (Monte  Cassino).  llh. 
(La  Paz),  13h.  (Colombo),  llh.  (La  Paz),  17h.  (Taihoku,  Kobe,  and 
Osaka). 


May  Id.  4h.  33m.  12s.     Epicentre  35'-0N.  110°-0W. 

A  =  --280,   B  =  --770,  C  =  + -574. 

A  P.       O  -C.         S.  O  -C.        L.  M. 


(5  33)       +    4 


Point  L-jnn  records  P  at  4h.32m. 

May  Id.  4h.  48m.  5s.     Epicentre  41=0N.  77  =  -OW. 

A  =  +170,   B  =  --735,  C  =  +  -656. 
A  P.         O-C.  S.  O-C. 


Tucson 

X. 

2-8 

0   3S 

-    6 

E. 

2-S 

1      0 

+  16 

Lick 

9-7 

e  2   33 

+    7 

Berkeley 

10-3 

2   31 

-    3 

Lawrence 

E. 

12-4 

5   33 

'S 

X. 

12-4 

■ — 

— 

Victoria 

16-6 

— 

— 

Toronto 

25  0 

— 

■ — 

m. 

m. 

E 

1-7 
1-6 

e  7-8 

e  7-9 

7-5 

12-4 

8-4 

8-4 

11-4 

Q 

m.  s. 

s. 

m.  .s. 

s. 

m. 

Ithaca 

1-4 

— 

— 

e  0  47 

+    8 

e  1-2 

Georgetown 

E. 

21 

e  0   28 

—    5 

— 

. — 

41 

X. 

21 

e  0  26 

-   7 

— 

— 

4-2 

Toronto 

3-2 

— 

— 

— 

— 

1-5 

Ottawa 

4-5 

e  1     6? 

-   4 

el   55  ? 

-   9 

2-4 

Harvard 

4-6 

■ — ■ 

— 

e  2  26 

+  20 

31 

Additional  records:  Ottawa  gives  L  =  +6-9m.,  To  =4h.48m.l0s.  Harvard 
Kives  eE  =  +2m.55s..  SN?  =  +2m.56s.,  LN  =  +3-4m.,  LE  =  +6-8m.  Wash- 
ington }?ives  these  observations,  but  fails  to  record  seconds  :  eP=4h.48m., 
eS?=4h.49m.,  L  =4h.50m. 


May  Id.      Records  also  at  Oh.  (San  Fernando),  5h.  (La  Paz  (2)  ),  6h.  and  13h. 
(Hehvan),  llh.  (Toronto),  22h.  (Lick). 
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May  2d.  Oh.  Om.  45s. 
A= 965,  B 


Apia 

Riverview 

Melbourne 

La  Paz 

Helwaii 

Tortosa 


Epicentre  14°0S.,  174=0VV.  (as  on  1917  Jidy  lid.  22h.). 

-101,  C= -242  ;         D  =  -105,  E  =  +  -995  ; 
"        +025,  K  =  --970. 


G  = 

A 

2°  2 
37-2 
43-4 
100-7 
151-7 
152-8 
152-8 


•241, 
Az. 

8°6 
232 
229 
110 
309 
9 
9 


H  = 

P. 

m.  s. 

i  0  33 

(e  7   33) 


O-C. 


-    1 

+    1 


s. 


e  7   33 


O-C. 


IP 


M. 


45  49  ?  — 

109   15         Ih  — 

55  29  ?  — 

56  13  ?  — 
Kiverview  records  MX  at    +20-8ui.     Probably  the  records  given  by  Tortosa 

and  Hehvan  have  no  connection  with  this  shock. 


0-9 

1-2 

e  16  0 

22-3 

22-8 

26-4 

47-4 

48-1 

(109-2) 

— 

55-6 

55-6 

56-6 

56-7 

May  2d.  Records  also  at  2h.  (Washuigton,  Harvard,  Taihoku,  Georgetown,  and 
Ottawa),  4h.  (Ottawa  and  San  Fernando),  7h.  (La  Paz),  lOh.  (Zi-ka-wei, 
Taihoku,  and  Riverview),  211i.  (Rocca  dl  Papa),  23h.  (Lick). 

Mav  3d.  Records  at  Oh.  (Rio  de  Janeiro),  lOh.  (Taihoku  (2)  and  Rocca  di  Papa), 
17h.  (Bidston,  De  BUt,  and  Eskdalemuir),  19h.  (La  Paz). 


1918.     May  4d.  6h.  6m.  5s.      Epicentre  21°  ON.  120°  OE. 


(as  on   1917   Aug.   14d.   23h.). 

A  =  -  -467,   B  =  +  -810,   C  =  +  -358  ;  D  =  +  -866,  E  =  +  -500  : 
+-310,  K  =  --934. 


G  =  -179,  H 


<D 

.d 

Station  and 

c 

■§ 

Component. 

A 

'5 
< 

P 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

M. 

s. 

s. 

M.     S. 

s. 

M. 

M. 

Taihoku 

O. 

4 

3 

19 

1 

44 

+  37 

2     18 

+  20 

3-6 

4-7 

Manila 

w. 

6 

4 

171 

e  1 

39 

+   1 

3    48 

+  53 

4-4 

5.2 

Zi-ka-wei 

— 

10 

3 

7 

e2 

19 

-15 

e5      5 

?L 

(5-1) 

10-4 

Kobe 

(). 

19 

2 

41 

e4 

18 

-13 

(8      31 

-   3 

80 

16-4 

Osaka 

(). 

19 

3 

42 

4 

19 

-14 

(8      0) 

-  8 

80 

16-2 

Tokyo 

( ). 

22 

7 

45 

e6 

30 

+  77 

— 

— 

— 

— 

ilizusawa           k. 

(). 

25 

7 

40 

5 

32 

-13 

9    58 

-18 

— 

— 

N. 

(). 

25 

7 

40 

5 

36 

-   9 

10    21 

+  5 

— 

— 

Batavia 

\v. 

30 

1 

208 

e5 

55 

-34 

— 



13-9 

Colonilio 

M. 

41 

3 

257 

27 

25 

?L 

— 

— 

(27-4) 

— 

Kodaikanal 

M. 

42 

3 

262 

17 

1 

?SHi 

— 

— 

24-7 

29-8 

Kiverview 

— 

62 

4 

151 

— 

— 

(19      7?) 

+  14 

e31-2 

37-5 

Meliiounie 

M. 

63 

3 

158 

— 

e32     13 

?L 

(e  32-2) 

41-4 

Helwan 

M. 

78 

7 

297 

10 

55 

V 

— 

— 

— 

— 

Zagreli 

\V. 

84 

4 

318 

el2 

44 

0 

e  23      3? 

-   9 

47-9 

50-9 

\V. 

84 

4 

318 

i  12 

51 

+  7 

i23     13 

+   1 

— 

59-9 

'l"i-iest 

\V. 

85 

9 

319 

— 

— 

23    27 

-   2 





Pola 

\V. 

86 

1 

318 

e  12 

58 

+  4 

e23     14 

-17 

e49 

9 

54-9 

Holienlieini 

— 

87 

2 

322 

— 

— 



43 

9 



De  Bill               N. 

— 

87 

7 

326 

— 

— 

23    27 

-22 

8  43 

9 

51-3 

!■:. 

- 

87 

7 

326 

— 

— 

— 



e42 

9 

57-4 

Hofca  (li  I'apa 

-^g- 

83 

3 

315 

e  12 

57 

-10 

{e  23    47) 

-  8 

e23 

8 

23^9 

I'ccle 

88 

8 

326 

e  13 

13 

+  4 

e23    31 

-30 

6  46 

9 

48-9 

Kskdaleinuir 

G. 

89 

9 

332 

13 

6 

-  9 

23    34 

-39 

41 

4 

500 

Moiicalieri 

S. 

89 

9 

320 

— 

— 

e23    28 

-45 

50 

0 

53-2 

Ston.viiui-st 

M, 

90 

5 

329 

— 

— 

i20    25 

? 



53-4 

\'lt-t(iria 

.\1. 

90 

7 

37 

— 







671? 

Paris 

— 

90 

9 

325 

— 

— 

e23    46 

-37 

45-9 

49-9 

Bidston 

-M.S. 

91 

0 

329 

21 

55 

? 

31      7 

?SR, 

60-3 

Barcelona 

— 

95 

2 

319 

— 

— 

— 

e52-3 

64-4 

Tortosa 

— 

96 

9 

319 

24 

16 

?S 

(24     16) 

-69 

54-6 

64-7 

.\l;giers 

— 

97 

2 

314 

— 

— 





59-9 

Connl)ra 

B..M. 

102 

4 

323 

c21 

55? 

? 

32    55? 

?SR, 

e51-4 



HioTiiito 

-M. 

102 

8 

320 

30 

55 

?SK, 



71-9 

La  I'az 

Hi. 

171-1 

61 

20 

18 

[+  3] 

34    55? 

? 

c86-9 

96-2 

Additional  records  :  Manila  gives  MN  =  +4 -7m..  T„  =6h.5m.6s.  Kobe  MN  = 
+  lH-Oin.  Osaka  MN  =  +lS-8m.  Riverview  gives  S  as  SR,?,  e  = +24m.25s., 
MN  =  +3()-yni.        Melbomne    L  =  +40-4ni.  Pola    MN  =  +57-6m.,      T„  = 

«h.6m.45s.         Eskdalemuir    PR,  = +16m.40s.,    To  =6h.6m.4l8.     Monoalieri 
MN  =  +55'lm.     Barcelona  MN  =  +67'4m, 


57 


May  4(i.  Records  also  at  4h.  (Kobe),  5h.  (De  Bilt),  7h.  (San  Fernando),  llh. 
(Mizusawa),  13h.  (Osaka,  Rio  Tinto,  and  ilizusawa  (2)  ),  llh.  and  151i, 
(De  BUt),  21h.  (Taihoku),  22h.  (La  Paz). 

May  5d.  Records  at  Oh.  (San  Fernando),  Ih.  (Helwan),  8h.  (Uccle,  12h. 
(Taihoku),  llh.  (Zi-ka-wei),  23h.  (La  Paz  and  IMizusawa). 

May  6d.  4h.  o6m.  55s.     Epicentre  36°-8N.  114° -SW.  (as  on  1915  Oct.  3d.  Ih.). 

A  =  -  -330,   B  =  -  -730,  C  =  +  -599  ;         D  =  -  -911,  E  =  +  -412  ; 
G  =  --246,   H  =  --546,  K  =  --801. 

Weishington  and  some  other  stations  suggest  an   origin  out  in  the   Pacific. 
Possibly  there  were  two  shocks. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucson 

X. 

5°3 

147 

e  2  15 

.'S 

(2   15) 

-10 

— 

3-7 

E. 

5-3 

147 

— 

— 

— 

2-9 

3-6 

Lick 

5-9 

279 

— 

— 

— 

— 

e  5-4 

— 

Berkeley 

6-4 

280 

— 

— 

e  2     5 

-50 

— 

10  0 

Lawrence 

15-2 

76 

e  3  37 

—   5 

6  26 

-11 

8-9 

9-6 

Ann  Arbor 

E. 

241 

67 

— 

— 

13   29 

?L 

(13-5) 

14-7 

Toronto 

27-3 

64 

— 

— 

— 

— 

il5-5 

160 

Georgetown 

E. 

29-3 

74 

— 

— 

e  15  31 

? 

17-8 

— 

X. 

29-3 

74 

— 

— 

e  15  32 

2 

16-3 

— 

Washington 

29-3 

74 

8     5? 

? 

14     5? 

? 

19  1? 

— 

Ithaca 

N. 

29-4 

67 

— 

— 

e  11   25 

+     1 

16-3 

— 

Ottawa 

30  0 

61 

e  9  19? 

? 

13  33 

?SRi 

161 

191 

Xorthfleld 

321 

62 

— 

— 

e  17   45 

? 

18-8 

— 

Harvard 

33-4 

68 

— 

— 

e  18   14 

? 

19-2 

— 

Edinburgh 

70-5 

34 

37   35? 

?L 

— . 

— 

(37-6?) 

461 

Eskdaleniuir 

70-8 

34 

— 

— 

— 

— 

331 

— 

Bidston 

72  1 

36 

29   47 

? 

38   35 

?L 

(38-6) 

43-8 

Kew 

74-9 

37 

— 

— 

— 

— 

— 

461 

Rocca  di  Papa 

87-8 

37 

— 

— • 

1 23  59? 

+    9 

— 

— 

Helwan 

1060 

31 

70     5 

?L 

— 

■ — 

(701) 

— 

Additional  records:  La^vrence  gives  iP?  = +3m.l9s.  Ann  Arbor  SN  = 
+  13m.23s.  (?L),  L  =  +15-5m.  Ithaca  LE  =  +16-5m.  Ottawa  Ls  from 
+  22  1m.  to  +46  1m. 


May  6d.  8h.  3m.  47s. 


Epicentre  41° •7N.  8=-5E. 

A  =  +  -738,  B  =  -fllO,  C  =  +  -665. 


O-C. 


O-C. 


M. 


Rocca  di  Papa          3  1 

2 

5 

?L 

— 

— 

Moncalieri                   3  -3 

0 

52 

0 

1   28 

-   3 

Milan                            3  -8 

1 

1 

+    2 

1   52 

+    8 

Monte  Cassino           4  0 

2 

25 

?L 

— 

Zurich                  E.     5  -6 

e  2 

2 

+  35 

i  2  42 

+    8 

N.     5-6 

e  2 

3 

+  36 

i  2  45 

+  11 

Zagreb                        6  -8 

e  2 

17 

+  33 

i  3     3 

-   2 

Batavia                   100-3 

- 

— 

— 

— 

(2-1) 


—        (2-4) 


13-3 
e  45-2 


4-0 
1-8 
2-3 

3  0 

3-6 


Additional  records  :    Rocca  di  Papa  MX  =  +3  ■5m.     Moncalieri  MX  =  +2  1m. 
Zurich  ePV=+2m.5s.     Zagreb  P  =  +2m.26s.,   SXE  = +3m.l4s. 

May  6d.  Records  also  at  Oh.  (San  Fernando  and  Monte  Cassino),  Ih.  (Monte 
Cassino  and  Rocca  di  Papa),  6h.  (Stonyhurst),  7h.  (Zurich  and  Zagreb), 
13h.  (La  Paz),  14h.  (Mizusawa  and  La  Quiaca),  15h.  (Ann  Arbor),  20h. 
(Tortosa),  23h.  (San  Fernando). 


May  7d.  6h.  28m.  46s.     Epicentre  36°-0X.  139=-0E.  (as  on  1916  Aug.  8d.  4h.). 


A  =--611,  B=+o31,  C=  +  -588. 


A 


O-C. 


O-C. 


M. 


Tokyo 

0-7 

0   12 

+    1 

0  23 

+    3 

— 

0-6 

Osaka 

3-2 

— 

— 

1   28 

0 

2-4 

3-2 

Kobe 

3-4 

— 

— 

1   31 

-   3 

2-6 

2-7 

aiizusawa 

N. 

3-5 

0   56 

+    1 

1  40 

+    3 

— 

— 

E. 

3-5 

0   53 

-   2 

I  34 

-   3 

— 

— 

58 

Alay  7d.  Records  also  at  Oh.  (Colombo),  41i.  (Athens),  5h.  (St.  Louis),  7h.  (Rio 
Tinto),  12h.  (La  Paz),  13h.  (Mizusawa),  14h.  (Edinburgh),  15h.  (Helwan 
and  La  Paz),  18h.  (Taihoku),  19h.  (La  Paz),  •22h.  (San  Fernando). 

May  8d.  Records  at  Ih.  (Rocca  di  Papa  and  Monte  Cassino  (2)  ),  2h.  (Colombo), 
4h.  (Zagreb),  6h.  (Rio  Tinto),  7h.  (INDzusawa),  13h.  (Zi-ka-wei),  16h. 
(Batavia),  17h.  (Monte  Cassino),  21h.  (Colombo),  22h.  (Taihoku). 

May  9d.  Records  at  3h.  (San  Fernando),  9h.  (Washington  and  Ottawa),  llh. 
(La  Paz),  16h.  (Tortosa  and  Barcelona),  19h.  (Stonyhnrst). 

May  lOd.  Records  at  6h.  (Rio  Tinto),  13h.  (De  Bilt  and  Cipolletti),  14h.  (La 
Quiaca),  loh.  (De  Bilt  and  Edinburgh),  16h.  (Eskdalemuir),  17h.  (Manila), 
18h.  (Kew),  19h.  (La  Paz). 

May  lid.  21h.  23m.  4s.     Epicentre  27°-8S.  113°  ^W. 

A  =  -  -351,  B  =  -  -812,  C  =  -  -466  ;         D  =  -  918,  E  =  +  -397  ; 
G  =  +  -185,   H  =  +  -428,  K  =  --885. 

A       Az.           P.       O-C.  S.  O-C.  L.  M. 

o          o          m.  s.        s.  m.  s.           s.  m.  m. 

0  i  14  51  +2  181  19-9 

—  —               —  e28-9  — 
-52  e20  56?  -28  e40-9  — 

—  —  —         40-4  — 
?              —                —         38-4       40-2 

?PRi     e  22  14        +1      e  32-7        40-4 

—  18     6        ?PR,         38-2  — 
0        e  22  33              0      e  39-9  — 

—  —  —      e  33-9  — 

—  37   14  ?  44-9       47-7 
?L             —                —        (55-2)      57-7 

—  —  —      e  53-9  — 
?L             —                —        (63-9)         — 

—  e  27  57        -81         581  — 

—  27   56        -82  —       73-3 
?S          (28     8)       -72             —       42-4 

?  e  61   26  ?L  (e  61-4)  70-9 

—  e  53  56  ?  73-9  — 

—  e  27   32  -141  e  60-9  63-6 

—  e  38  38  ?SR,  e54-9  65-3 

—  ■    —  —         74-2  — 
?L             —                —        (64-5)      67-6 

?L  —  —        (86-9)         — 

ves  MN  =  +44-5m.  Harvard   To?  = 

21h.23m.27s.  Ottawa  L  =  -f46-9m.,  +51-9m..  To  =21h.23m.l6s.  Mel- 
bourne SR,  = +41m.328.  Eskdalemuir  e  =  +30m.43s.,  S?  = +37m.47s. 
De  BUt  eE  =  +39m.2s.  ?SR,E.     Epicentre  27°-7S.,  113° -ew. 

May  lid.  Records  also  at  Ih.  (San  Fernando),  2h.  (Helwan),  4h.  (Mizusawa), 
9h.  (Cipolletti).  llh.  (Taihoku),  13h.  (Rio  Tinto).  20h.  (Mizusawa,  Har- 
vard, Osaka,  and  Kew),  23h.  (Stonyhurst  and  Rio  Tinto). 

May  12d.  Records  at  5h.  (Taihoku  and  Zi-ka-wei),  llh.  (Cipolletti),  13h.  (De 
Bilt  (2)  and  Athens). 

May  13d.  13h.  58m.  3s.     Epicentre  42°-8N.  12°-3E.  (as  on  1917  May  19d.  15h.). 
A=+-717,   B  =  -f-156,  C  =  -l--679. 

A  P.  O-C.  S.  O-C.  M. 

o  m.  s.  s.  m.  s.  s.  m. 

Rocca  di  Papa          11  iO  18  +   1  0  31  0  1-0 

Monte  Cassino           1-8  0  27  -1  —  —  1-1 

Pola                            2-4  —  —  el     3  -   3  1-7 

Pompeii                      2-6  eO  52  +11  —  —  1-8 
Rocca  di  Papa  gives  MN  =  +0-8m. 

May  13d.  Records  also  at  Ih.  (De  Bilt),  2h.  (San  Fernando),  3h.  (Manila  and 
Batavia),  5h.  (Zagreb),  8h.  (Helwan  and  Cipolletti),  9h.  (Edinburgh), 
llh.  (Andalgala),  14h.  (Manila),  16h.  (Rocca  di  Papa),  23h.  (Zi-ka-wei). 


La  Paz 

43  1 

84 

8  19 

Berkeley 

66  1 

354 

■ — 

Washington 

74-8 

30 

e  10  56? 

Toronto 

77-9 

25 

— 

Sydney 

790 

239 

33  26? 

Riverview 

791 

239 

6  15  20? 

Harvard 

80-2 

30 

— 

Ottawa 

80-8 

26 

e  12  24 

Xorthfield 

81-0 

29 

— 

Melbourne 

81-7 

232 

— 

Capeto^^■n 

103-2 

141 

55    14 

Coinibra 

118-5 

57 

— 

San  Fernando 

119-1 

62 

63   56 

Eskdalemuir 

123-8 

40 

— 

Edinburgh 

123-9 

39 

— 

Stonyhm-st 

124-2 

43 

e  28     8 

124-2 

43 

54  38 

Paris 

127-2 

48 

— 

De  BUt          v.. 

128-9 

43 

— 

X. 

128-9 

43 

— ■ 

Moncalieri 

130-8 

51 

— 

Mauritius 

13]  -4 

171 

64   32 

Helwan 

149-1 

79 

47    56 

Colombo 

155-6 

211 

86   56 

Additional     records  : 

Riverview  gi 

59 

May  14d.  Records  at  Oh.  (Zagreb),  2h.  (San  Fernando  and  Zi-ka-wel),  4h. 
(Rocea  di  Papa),  5h.  (Lick),  15h.  (Hehvan),  16h.  (La  Paz),  191i.  (La  Paz, 
Uccle,  Edinburgh,  Manila,  and  Riverview),  21h.  (Helwan,  Lick,  and 
De  BUt  (2)  ). 

May  15d.  Records  at  Ih.  (San  Fernando),  4h.  (Manila),  7h.  and  8h.  (La  Paz), 
9h.  (Kew),  16h.  (Manila),  23h.  (La  Paz). 

May  16d.  21h.  25m.  35s.     Epicentre  18°0N.  100°0W.  (as  on  1917  Oct.  19d.). 

A  =  -  -165,  B  =  -  -937,  C  =  +  -309  ;         D  =  -  -985,  E  =  +  -174  ; 
G  =  -  054,  H  =  -  -304,  K  =  -  -951. 


A 

Az. 

P. 

0-C 

S. 

0-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ann  Arbor 

N. 

28°0 

27 

6  43 

+  35 

10  25 

-34 

. — 

16-6 

E. 

28-0 

27 

6   37 

+  29 

9  37? 

-82 

16-2 

16-4 

Georgetown 

28-8 

39 

e  12  48 

?SR, 

— 

— 

e  20  0 

Washmgton 

28-8 

39 

— 

— 

e  16  42 

? 

20-4 

— 

Toronto 

31  0 

30 

— 

— 

— 

— 

e  21-6 

24-6 

Ottawa 

340 

31 

e  7  59? 

+  54 

e 12   37? 

-   3 

e  151? 

— 

Harvard 

34-6 

39 

19  59 

? 

21   7 

? 

23-9 

24-4 

Xorthfleld 

34-8 

35 

— 

— . 

— 

— 

e  23-4 

— 

Victoria 

35-8 

333 

16   14? 

?SRi 

— 

• — 

18-2 

19-7 

La  Paz 

46-6 

136 

6  8   48 

+    4 

e  15  48 

+  12 

23-9 

26-9 

Edinburgh 

790 

35 

23   25 

?S 

(23   25) 

+  73 

— 

52-9 

Eskdalemuir 

790 

35 

12     5? 

-    8 

. — 

34-4 

— 

Bidston 

79-9 

37 

36  37 

?L 

44     1 

? 

(36-6) 

52-5 

Kew 

81-9 

38 

— 

— 

— 

— 

■ — 

51-4 

Pai'is 

84-5 

40 

— 

— 

— 

— 

e  52-4 

— 

De  BUt 

E. 

84-8 

37 

12  45 

-   2 

e  23     5 

-12 

e  48-4 

57-2 

N. 

84-8 

37 

— 

— 

e  23  29 

+  12 

e  49-4 

56  0 

Helwan 

1130 

45 

75   25 

?L 

— 

— 

(75-4) 

— 

Additional  records  :  Ann  Arbor  gives  LN  =  +15-9m.,  ME  =  +18-5m.  Berke- 
ley (  A  =27°-8)  gives  e  at  21h.l6m.±  Georgetown  SN?  SE?  = +17m.46s., 
LE=  +20-8m.  Ottawa  Ls  at  +21-4m.  and  24 ^m.,  +28-4m.  and  +34-4m. 
To  =21h.27m.44s. 

May  16d.  Records  also  at  Ih.  and  4h.  (Manila).  6h.  (Kobe  and  Osaka),  lib. 
(Taihoku  and  Zi-ka-wei),  16h.  (Tacubaya),  20h.  and  22h.  (La  Paz),  23h. 
(Lick). 

May  17d.  Records  at  3h.  (Zagreb),  4h.  (Colombo),  5h.  (La  Paz),  15h.  (La  Paz), 
ISh.  (Edinburgh  (2)  ),  19h.  (La  Paz),  22h.  (Stonyhurst),  23h.  (Lick). 

May  18d.  Records  at  Oh.  (San  Fernando),  Ih.  (Stonyhm-st),  2h.  (Monte  Cassino 
and  Rocca  di  Papa),  3h.  (Riverview),  9h.  (Tacubaya),  15h.  (Mizusawa), 
16h.  (Helwan),  18h.  (Colombo). 


May  19d.  Oh.  25m.  22s 

Epicentre  15°-9N.  83"-7E 

A  =  +  105, 

B 

=  +•9 
C=  + 

56,  C 
•030, 

=  +  ■274  ;          L 
H  =  +  -272,  K  = 

=  +994, 
=  -•962. 

E  =  - 

•110  ; 

A 

Az. 

P.       O  -C. 

S. 

O-C 

.       L. 

M. 

„ 

o 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Calcutta 

7-9 

30 

2      2+2 

3  38 

+   4 





Kodaikanal 

8-4 

233 

—              — 

. — 

40 

7-4 

Colombo 

9-8 

206 

—              — 

— 

— 

3  6 

61 

Bombay 

10-9 

290 

3      1      +18 

— 

— 

95 

Simla 

16-3 

341 

e  3  56            0 

e  7     2 

0 

e  9^8 

100 

Batavia 

31-8 

134 

e  12  38        ?S 

e  12  38) 

+  33 

Manila 

35-9 

88 

e  6  52      -29 

— 

— 

— 



Helwan 

49-8 

297 

17  44       ?S 

(17   44) 

+  88 

— 

37  2 

De  Bilt           E. 

70-6 

321 

—             . — 

6  29     6 

? 

e  386 

44-4 

X. 

70-6 

321 

—             — 

6  29  28 

? 

e  366 

390 

Kew 

73-9 

321 

—             — 

— 

— 

50  6 

Edinburgh 

75-2 

326 

46   18        ?L 

— 

— 

(463) 

53  6 

Eskdalemuir 

75-3 

325 

—              — 

— 

— 

34  6 

Bidston 

75-4 

322 

34   26        ?L 

38  50 

?L 

(34^4) 

466 

No  additional  records. 
May  19d 


Records  also  at  Oh.  (Apia),  8h.  (Zagreb  and  La  Paz),  lOh.  (Rio  Tinto), 
llh.  (Eskdalemuir,  Kew.  and  De  Bilt),  13h.  (Batavia),  17h.  (Rocca  di 
Papa,  Manila,  Zagreb,  Alizusawa  (2),  and  Osaka),  20h.  (La  Paz),  22h. 
(Taihoku). 
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1918.    May  20d.  14h.  35m.  51s. 

A  =  +  -810,   B 


G 


572,  C  = +129;  D  =  --576,   E 

+  105,  H  =  -074,  K  =  --992. 


Epicentre  7°-4N.  35°-2W. 

•817,  ; 


o 

^ 

Station  and 

— 

Component 

1 

A 

<; 

P 

O-C. 

s 

O-C. 

L. 

M. 

„ 

„ 

M. 

s. 

s. 

M. 

s. 

s. 

M. 

M. 

Rio  de  Janeiro 

B.O. 

31 

2 

194 

e6 

33 

-  7 

(11 

57) 

+  3 

11-9 

17-2 

Vieques 

N. 

B.O. 

31 

3 

295 

e6 

40 

-   1 

e  11 

47 

-   9 

el3-8 

14- 1 

E. 

B.O. 

31 

3 

295 

e6 

39 

-  2 

ell 

39 

-17 

el3-4 

16-6 

Accra 

M. 

34 

9 

90 

13 

49 

?L 

21 

49 

9 

(13-8) 

— 

San  Fernando 



39 

3 

37 

7 

39 

-10 

13 

51 

-'  5 

19-6 

24-6 



39 

3 

37 

6 

21 

-88 

13 

39 

-17 

19-2 

26-2 

La  Paz 

Bi. 

40 

4 

233 

i7 

57 

-   1 

i  14 

5 

-  8 

20-8 

21-8 

Coimbra 

40 

8 

31 

7 

52 

-  8 

i  14 

6 

-  9 

16-8 

18-4 

La  Quiaca 

N. 

M. 

42 

0 

224 

7 

27 

-44 

9 

27 

?PR, 

— 

— 

E. 

M. 

42 

0 

224 

7 

57 

-14 

9 

57 

?PK, 

— 

— 

Balboa  Hts. 

N. 

B.O. 

43 

9 

276 

7 

57 

-28 

- 

18-0? 

18-2 

E. 

B.O. 

43 

9 

276 

— 

— 

_ 

- 

— 

18-2? 

18-4 

Algiei-s 
Andalgala 

B.M. 

45 

5 

46 

i8 

30 

-  7 

15 

11 

-10 

20- 1 

221 

N. 

M. 

46 

1 

219 

7 

57 

-44 

11 

45 

?PRi 

— 

26-8 

E. 

if. 

46 

1 

219 

8 

27 

-14 

11 

27 

?PR, 



— 

Tortosa 

46 

1 

38 

8 

35 

-   6 

15 

24 

-  5 

210 

23-8 

Harvard 

N. 

B.O. 

47 

1 

324 

8 

28 

-20 

15 

17 

-25 

— 

— 

E. 

B.O. 

47 

1 

324 

8 

50 

+  2 

15 

31 

-11 

— 

— 

Chacarita 

M. 

47 

4 

208 

7 

57 

-53 

11 

27 

?PR, 

250 

— 

Barcelona 

47 

5 

38 

8 

46 

-   5 

i  15 

39 

-   9 

190 

25-3 

Pilar 

N. 

M. 

47 

7 

214 

8 

27 

-25 

10 

27 

•? 

— 

16-4 

E. 

M. 

47 

7 

214 

8 

33 

-19 

13 

57 

-113 

— 

280 

Fordham 

N. 

W. 

47 

9 

320 

4 

21 

y 

i  11 

16 

?PR, 

15.0? 

— 

E. 

\V. 

47 

9 

320 

— 

— 

i  11 

19 

?PR, 

15-0? 

— 

Cheltenham 

N. 

B.O. 

48 

8 

316 

9 

3 

+  4 

16 

4 

0 

e22-8 

240 

E. 

B.O. 

48 

8 

316 

— 

— 

16 

4 

0 

e230 

26-2 

Georgetown 

E. 

— 

49 

0 

318 

i9 

2 

+  2 

i  16 

8 

+  2 

22-7 

23-8 

N. 



49 

0 

318 

i9 

3 

+  3 

i  16 

8 

+  2 

22-7 

24  0 

Washington 

Mar. 

49 

0 

318 

9 

0 

0 

16 

4 

-   2 

22-7 

— 

Northfield 

B.O. 

49 

1 

325 

e8 

59 

-  2 

16 

9 

+  2 

21-2 

— 

Ithaca 

E. 

B.O. 

50 

5 

322 

9 

2 

-  8 

i  16 

23 

-   2 

21-6 

— 

N. 

B.O. 

50 

5 

322 

— 

— 

i  16 

24 

-   1 

211 

— 

Marseilles 

Ma. 

50 

5 

37 

i9 

14 

■    +  4 

16 

26 

+  1 

— 

16-6 

Ottawa 



51 

6 

326 

i  9 

19 

+  2 

i  16 

41 

+  2 

e22-2 

— 

Shide 

M.S. 

51 

6 

27 

9 

17 

0 

16 

41 

+  2 

20-7? 

25-6 

M.B. 

51 

6 

27 

9 

1? 

-16 

16 

18? 

-21 

— 

— 

Paris 

52 

2 

31 

i9 

22 

+  1 

i  16 

45 

-   1 

23-2 

25-2 

Kew 

M. 

52 

6 

27 

7 

9 

9 

_ 

— 

— 

24-2 

West  Bromwich 

M.S. 

52 

7 

25 

9 

25 

+    1 

16 

54 

+  2 

— 

— 

Bidston 

M.S. 

52 

8 

24 

9 

27 

+  2 

16 

45 

-   9 

— 

25-2 

Moncalieri 

s 

52 

8 

38 

i9 

26 

+   1 

i  16 

48 

-  6 

22-9 

31-7 

Toronto 

M. 

52 

9 

321 

e9 

21 

-   4 

17 

15 

+  20 

e22-6 

29-8 

Besancon 

— 

53 

0 

34 

9 

30 

+  4 

17 

3 

+  7 

24-2 

— 

Stonyliurst 

M. 

53 

1 

24 

i6 

21 

? 

i  15 

45 

? 

i21-8 

28-4 

Milan 

— 

53 

9 

37 

9 

43 

+  11 

- 

— 

— 

180 

Eskdalemuir 

O. 

54 

2 

22 

9 

34 

0 

17 

5 

-  6 

— 

— 

Zurich 

— 

54 

2 

36 

i9 

41 

+  7 

i  17 

21 

+  10 

— 

— 

Uccle 

— 

54 

3 

30 

i9 

38 

+  3 

i  17 

15 

+  2 

24  0 

24-4 

Rocca  di  Papa 

Ag. 

54 

4 

42 

i9 

39 

+  4 

il7 

20 

+  6 

e25-8 

34-6 

Edinburgh 

M 

54 

7 

21 

9 

39 

+  2 

- 

— 

— 

24-8 

Ann  Arbor 

E. 

B. 

55 

0 

318 

9 

27 

-12 

17 

21 

0 

25-8 

29-8 

E. 

\V. 

55 

0 

318 

9 

45 

+  6 

17 

33 

+  12 

260 

301 

N. 

B. 

55 

0 

318 

9 

51 

+  12 

- 

_ 

260 

27-6 

N. 

\V. 

55 

0 

318 

— 

- 

— 

25-8 

27-2 

Monte  Cassino 

Ag. 

55 

1 

43 

9 

43 

+  3 

- 

— 

— 

10-1 

Pompeii 

N. 

(>.\. 

55 

3 

45 

i9 

55 

+  14 

i  17 

45 

+  20 

e31-3 

35-3 

B. 

O.A. 

55 

3 

45 

i9 

56 

+  15 

i  17 

38 

+  13 

— 

36-4 

De  Bilt 

E. 

55 

5 

30 

19 

49 

+  6 

i  17 

33 

+  5 

24-2 

27-4 

N. 



55 

5 

30 

— 

i  17 

34 

+  6 

— 

28-4 

Cipolletti 

M. 

55 

5 

211 

7 

57 

-106 

13 

29 

?PR, 

— 

16-6 

Dyce 

N. 

Ma. 

56 

1 

21 

i9 

53 

+  6 

17 

41 

+  6 

23-0 

29-3 

B. 

Ma. 

56 

1 

21 

9 

53 

+  6 

17 

39 

+  4 

230 

29«8 

CQntinued  on  next  foge. 
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i 

^ 

1 

Station  and 

ti 

Component. 

A 

< 

P 

O-C. 

S. 

O-C. 

L. 

M. 

g 

^ 

M. 

s. 

s. 

M.       S. 

s. 

M. 

M. 

Pola 

w. 

56 

5 

39 

i  9 

53 

+  4 

(e  17     16) 

-24 

el7-3 

17-9 

St.  Louis 

w. 

58 

3 

311 

i  10 

15 

+  14 

18     15 

+  12 

27-4 

330 

Zagreb 

w. 

58 

3 

40 

e  10 

7 

+   6 

e  18      5 

+  2 

32-2 

34-1 

Athens 

M. 

61 

2 

51 

10 

26 

+   6 

18    46 

+  8 

e24-2 

30-6 

Tacubaya 

— 

63 

1 

288 

10 

46 

+  13 

— 

— 

— 

— 

Lemberg 

B.O. 

64 

8 

38 

i  10 

52? 

+  8 

e  14     57 

?  PR, 

e35-2 

39-0 

Cape  Town 

M. 

65 

5 

132 

11 

9 

+  21 

20      9 

+  38 

20-4 

20-6 

Hehvan 

M. 

66 

0 

61 

11 

9 

+  18 

13    27 

?PR, 

— 

45-4 

Tucson               E. 

B.O. 

73 

9 

302 

e  10 

9 

-92 

e21      9 

-  4 

e  35-2 

43-2 

Berkeley 

— 

83 

2 

308 

e  12 

40 

+  3 

e  23      4 

+  5 

— 

43-6 

Victoria 

M. 

83 

2 

319 

13 

14 

+  37 

23    18 

+  19 

40-4 

49-4 

z. 

— 

83 

2 

319 

13 

3 

+  26 

24      9 

+  70 

40-6 

46-6 

Sitka 

B.O. 

89 

2 

328 

e  24 

10 

?8 

(e  24     10) 

+  5 

e36-9 

43-2 

Mauritius          n. 

M. 

95 

4 

110 

24 

9 

?S 

(24      9) 

-61 

38-0 

41-0 

E. 

M. 

95 

4 

110 

24 

9 

?S* 

(24      9) 

-61 

39-8 

51-4 

Bombay 

O.E. 

104 

4 

68 

18 

27 

VPHi 

— 

— 

61-1 

Simla 

O.E. 

104 

9 

56 

— 

— 

— 

— 

590 

Kodaikanal 

M. 

110 

7 

76 

28 

39 

?S 

(28     39) 

+  65 

57-2 

67-6 

Colombo 

M. 

113 

6 

79 

— 

21     45? 

?  PR, 

36-2 

73-4 

Honolulu 

il. 

116 

9 

298 

20 

33 

?  PR, 

26      9 

? 

30-2 

36-8 

Zi-ka-wei 

— 

135 

4 

29 

e21 

57 

?PK. 

— 

— 

e55-8 

62-4 

Apia 

\V. 

136 

9 

258 

e23 

54 

?PRi 

40     39 

?SR, 

75-2 

82-2 

Osaka 

(). 

137 

0 

12 

22 

42 

?PRi 

40     35 

?  SR, 

61-1 

79-0 

Taihoku 

0. 

140 

4 

34 

— 

— 

e35    46 

V 

— 

— 

Batavia 

w. 

142 

4 

90 

e  19 

55 

r+11] 

— 

— 

e  72-2 

88-2 

Perth 

M. 

143 

6 

136 

21 

51 

9 

— 

— 

— 

— 

Manila 

W. 

147 

7 

46 

e20 

6 

[  +  14] 

— 

— 

76-3 

77-0 

Melbourne 

M. 

149 

6 

181 

— 

— 

42     51 

?SR, 

52-4 

52-6 

M. 

149 

6 

181 

— 

— 

78     33 

?L 

82-6 

86-6 

Riverview 



152 

9 

193 

e  17 

39 

9 

e32     21 

? 

e63-2 

66-2 

Sydney 

M. 

152-9 

193 

39 

39 

? 

-~ 

— 

43-6 

45-8 

Additional  records  :  Rio  de  Janeiro  S  =  +  10m.9s.,  M  =  + 16  -em.,  M  =  + 18  -em. 
San  Fernando  LE  =  +20-2m.  La  Paz  PR,  = +9m.30s.,  SR,  =  +  ITm.los., 
M  =  +24-9m.,      T„=14h.3Gm.3s.  Coimbra    PR,E  = +9m.20.-.,      PR,N  = 

+  9m.22s..  S?  =  +13m.56s.,  LN  =  +16-9ni.,  MK  =  +17-8m.,  T„  =14h.36m.4s. 
Barcelona  PR,  =  +10m.31s.,  MN  =  +28  1m..  T„  =14h.35m.57s.  Pilar  PE  = 
+  10m.39s.  (?PR,).  Fordham  iPRiE  = +6m.9s.  Rocord.s  given  as  loh.— 
Harvard  T,  =14h.35m.43s.  Washington  PR,  =  +  13m.40s.,  L  =  +30-5m., 
+  37-8m.,and  +o4-8m.,  T„=14h.35m.57s.  Northfield  L=  +24  ^m.  Ottawa 
L  =  +29-2m.,  +32-2m.,  To  =14h.35m.o5s.  Moncalien  MN  =  +30-2m., 
T„=14h.36m.3s.  Toronto  iP  =  +  16m.33s.,  L  =  +25-2m.,  T„  =14h.35m.24s. 
Eskdalemuir  PR,  = +llm.o4s..  To  =14h.36m.Us.  L^ccle  PR,  =  +  12m.33s., 
M-=+25-9m.,  To  =14h.35ni.o8s.  Rocca  di  Papa  ]\l=+630m.  Edin- 
biirgh   M  =  +25-8m.  De   Bilt   PR,  =llm.47s.,      m  =  +  17ni.43s.,      To  = 

14h.36m.ls.  Epicentre  8^-9N.,  37°-3W.  Pola  MN  =  +29-8m.  Zagreb 
i  =  +10m.l7s.  and  +10m.29s.,  eS  = +17m.2Gs.,  iS  =  +  18m.l4s.,  M  = 
+  37-2m.  Athens  MN  =  +42-6m.,  T„  =  14h.35m.59s.  Berkeley  MN  = 
+  43-9m.,  T' =14h.36m.5s.  Mauritius,  recrudescence  PN  =16h.47m.54s., 
MN  =16h.50m.42s.,  PE  =16h.47m.42s.,  ME  =16h.50m.48s.  Simla  gives 
e  =14h.34m.48s.  Possibly  a  mistake.  Zi-ka-wei  MN  =  +70-8m.  Apia 
S?  = +57m.9s.  and  +66m.9s.  Osaka  MN  = +75  ^m.  Batavia  M  =+ 28  •2m. 
ML,=  +116-2m.  Manila  MN  = +81 -gm.  Melbourne  SR,  = +47m.9s.,  SRj 
=  +48m.27s.,  S -= +78m.33.s.,  SR,  = +80m.27s.  Riverview  e=+43m.l5s., 
+  43m.37s.,  +44m.32s.,  and  +44m.57s.,  MN,=  +e7-lm.  The  residuals 
[  +13]  and  [  +14]  for  Batavia  and  ManUa  suggest  a  "  high  focus,"  and  this 
would  suit  some  other  features  of  the  records,  but  not  all.  The  La  Paz 
records  oould  not  be  reconciled  with  those  of  Europe  on  this  supposition. 
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1918.     May  20d.  17h.  55m.  5s.      Epicentre  29°  6S.  71°  5W. 


A=  +  -276,   B  =  -S23.   C  =  - 
G  =  -157,   H 


E 


■317 


•494  ;  D  =  --948, 

+  ■468,   K  =  --870. 

The  lew  anticentrie  observations  s\i2:gest  a  deep  focus,  which  would  account  for 
the  negative  residuals  in  the  azimuth  of  La  Paz,  but  the  evidence  is  scarcely 
sufficient  to  warrant  a  definitive  solution. 


Station  and 

o 

i 

Componeut. 

S 

A 

< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

c 

.\I.     s. 

s. 

M.     .S. 

K. 

M. 

.M. 

Andalgala 

M. 

5 

0 

67 

2     19 

?S 

(2     19) 

+  2 

— 

6-7 

Pilar                  N. 

M. 

6 

9 

110 

1    43 

-   2 

— 

— 

— 

5-2 

E. 

M. 

6 

9 

110 

1     49 

+  4 

— 

— 

— 

5-2 

La  Quiaca         n. 

11. 

9 

1 

36 

3       7 

+  49 

4     55 

+  49 

— 

— 

E. 

M. 

9 

1 

36 

3     13 

+  55 

5       1 

+  55 

— 

— 

Cipolletti 

M. 

9 

8 

164 

0    43 

-104 

— 

— 

— 

— 

Chacareta 

M. 

12 

1 

118 

2    43 

-17 

— 

— 

— 

6-9 

La  Paz 

Bi. 

13 

4 

14 

3    20 

+   2 

5    56 

+  3 

— 

— 

Rio  de  Janeiro  n. 

M.CX 

26 

2 

82 

i  5     43 

-   7 

10     13 

-13 

12-9 

150 

E. 

B.O. 

26 

2 

82 

i  5     43 

-   7 

10       7 

-19 

12-9 

16-7 

Balboa  Hts.      x. 

R.O. 

39 

3 

347 

7       5 

-44 

— 

— 

170? 

171 

E. 

B.O. 

39 

3 

347 

6     59 

-50 

— 

— 

17-0? 

— 

Vieques            n- 

B.O. 

48 

2 

8 

10     50 

+  115 

— 

— 

18-9 

— 

E. 

B.O. 

48 

2 

8 

— 

— 

— 

— 

18-4 

19-6 

Cheltenham      n. 

B.O. 

68 

5 

356 

10     58 

-10 

— 

— 

— 

20-3 

E. 

B.O. 

68 

5 

356 

11     16 

+  8 

— 

— 

— 

20-6 

Georgetown      e. 

— 

68 

7 

355 

e  10     59 

-10 

i  19    57 

-13 

e31-2 

— 

N. 

— 

68 

7 

355 

i  10     57 

-12 

e  19    57 

-13 

e  31-2 

— 

Washington 

Mar. 

68 

7 

355 

11     13 

+  4 

19    57 

-13 

e  35-5 

— 

St.  IX)Ui8                N. 

\V. 

70 

4 

345 

i  11     13 

-   6 

r20     19) 

-12 

20-3 

20-9 

Harvard 

M. 

71 

9 

0 

11     23 

-  6 

20    41 

-  8 

e34-6 

— 

Ithaca               .x. 

B.O. 

72 

1 

356 

11     17 

-14 

20    33 

-18 

— 

— 

E. 

B.O. 

72 

1 

356 

— 

— 

i  20    31 

-20 

e32-2 



Ann  AiIhu-        n. 

B. 

72 

8 

351 

11     43 

+  8 

20    55 

-   5 





.\. 

\V. 

72 

8 

351 

11     19 

-16 

— 

— 

32-8 

33-9 

E. 

\V. 

72 

8 

351 

11     25 

-10 





33-6 

38-7 

'I'oronto 

M. 

73 

6 

354 

— 

— 

20    43 

-26 



21-4 

Xorthfield 

B.O. 

73 

8 

359 

e  11    32 

-   9 

20     55 

-17 

— 

— 

Cape  Town 

.M. 

74 

0 

121 

11    43 

+   1 

20     55 

-19 

40-9 

42-9 

(Ottawa 

— 

75 

1 

357 

11    37 

-13 

21       3 

-24 

e34-9 

— 

r.ick 

\V. 

81 

5 

322 

el2    19 

-  9 

e22    27 

-14 





Berkeley           e. 

— 

82 

4 

322 

i  12    18 

-14 

e22    31 

-19 

_ 

53-6 

.N. 

— 

82 

4 

322 

i  12     19 

-13 

i  22    32 

-18 

— 

— 

San  Fernando 

— 

90 

1 

47 

13    25 

+  8 

23    25 

-50 

51-9 

57-4 

Victoria 

.\1. 

90 

8 

328 

13    17 

-   3 

23    36 

-46 

39-8 

52-3 

z. 

\v. 

90 

8 

328 

12     25 

-55 

25      7 

+  45 



46-4 

Coinibia 

— 

91 

1 

43 

12     55 

-27 

23    25 

-80 

42-9 

49-4 

.\pia 

\v. 

91 

8 

253 

e  12    55 

-31 

el6    55 

?PR, 

19-9 

27-9 

Granada 

c. 

92 

2 

48 

13    48 

+  20 

24    54 

+  17 





.\lgiers 

B.M. 

96 

4 

52 

e  13    41 

-10 

23    55 

-85 

42-9 

48-9 

Tortosa 

— 

96 

9 

46 

13    44 

-10 

23    59 

-86 

40-6 

58-5 

Barcelona 

— 

98 

3 

47 

e  13    49 

-13 

24      3 

-96 

45-7 

53-9 

Paris 

— 

102 

4 

40 

— 



i24     24 

-115 

46-9 

55-9 

Ston.vlmrst 

M. 

102 

5 

35 

— 

— 

— 

— 



60-5 

.Moiicalieri 

S. 

103 

6 

46 

13    59 

-29 

24     21 

-128 

32-6 

63-8 

1  •«•](■ 

— 

104 

4 

39 

e  14      1 

-31 

e24    25 

-132 

45-9 

61-9 

Ziirieli 

— 

105 

2 

43 

p  14     24 

-11 

24     39? 

-125 



Itocca  di  Papa 

Ag. 

105 

3 

50 

p  14    25 

-11 

e  27    34  ? 

+49 

e51-6 

_- 

De  Bilt              B. 

105 

4 

39 

(el8    53) 

?PK, 

e24    41 

-125 

50-9 

52-6 

N. 

— 

105 

4 

39 

— 

— 

e24    42 

-124 

55-9 

56-6 

Piiiiipeii 

— 

106 

1 

52 

i  19    42 

?PH. 

128      2 

+  69 

e54-0 

620 

Pf.la 

W. 

107 

4 

47 

e  18    50 

?PH, 

e24    48 

?    . 

e52-0 

64-9 

Zagi-cl) 

W. 

109 

2 

48 

el4    39 

-15 

e24     56 

? 

57-9 

67-9 

.MliPiis 

M. 

111 

7 

58 

— 

— 

e41     13 

? 

e57-6 

63-2 

Cdloinbo 

M. 

144 

8 

124 

(19    31) 

[-171 
1-29 



19-5 

47-2 

Kfid.TJkanal 

M. 

145 

1 

115 

19     19 





76-5 

87-2 

Uonihay 

O.K. 

145 

9 

98 

19    36 

[-14] 





74-6 

Simla 

O.K. 

153 

0 

77 

— 

e39      7 

? 



Calcutta 

O.E. 

160-6 

106 

18    49 

[-To] 

— 

— 

Notes  continued  on  next  jxige. 
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NoTKS  TO  May  20d.  17h.  55m.  5s. 
Additional  records:  Pilar  sives  MN=  H  10-7m.  St,  Louis  iPE  = +9m.55s., 
SN  = +15m.37s.  (?PR,).  Ithaca  IE  =iX  = +21m.7s.  Ann  Arbor  T„  = 
17h.55m.24s.  Ottawa  PR,  =  +14ni.41s.,  PR,  =  +16m.25s..  SR,  =  +26m.l0s. 
L  =  +39-9m.,  +44-9m.,  To  =17h.5.3m.l5s.  Lick  T,  =17h.55m.l4s.  Berke- 
ley To  =17h.55m.9s.  San  Fernando  MN  =  +57-9m.  Coimbra  iN  = + 
+  23m.54s.,  MN  =  +4S-4m.  Granada  gives  epicentre  27°0S..  72''0W. 
Barcelona  LX  =  +38-4m.,  M  =  +58-9m.  Paris  i2=+24m.53s.  Moncalieri 
MN  =  +60-lm.  Pola  MN  =  +63-4m.  Zagreb  INW  = +18m.57s.,  iNE  = 
+  19m.l2s.,  iNE  = +25m.29s.,   MNW  =  +62-9m. 

May  20d.  ISh.  3m.  39s.     Epicentre  0'-5S.  152' OE. 

A  =  -  -883,   B  =  +  -470.  C  =  -  -009  ;  D  =  +  -470,   E  =  +  -883  ; 

G  =  +  -008,   H---004,  K  =  -1000. 

A        Az.            P.        O  -C.          S.  O  -C.        L.  M. 

o           o          Di-  s-          s.          m.  s.  s.           m.  m. 

Sydney                      33-3     181          7   51      +52        12   51  +22        160  190 

Riverview                 33-3      181      e  6   24      -35    ell   27  -62    el4-2  170 

Manila                       341      298      e6     2      -64        11   59  -43        170  20-8 

Adelaide                    36-6      198        11   39          ?            —  _           _  _ 

Melbom-ne                37-9     190          —              —       15   21  ?SRi       19-8  20-4 

Osaka                         38-4     339          7   31      -10      (13  33)  -11        13-6  16-7 

Taihokii                     39  0     314          7   42      -   4          —  —           —  — 

Mizusawa        e.        40-9     349          7   58      -   4        14   21  +1           —  — 

X.        40-9      349          7    59       -    3        14    15  -    5            —  — 

Zi-ka-\vei                   430     321          7   43      -35        12  49  ?      el7-6  22-2 

Batavia                     45-4     262        (8  31)       -5          8  31  ?P            —  9-6 

Perth                          46-4      225        (9   15)     +32        13  52  -101        21-2  250 

Honolulu                   53-4        61      e  9   21      -   8      (15  33)  -88        15-6  19-6 

Colombo                    72-4      277          —              —         —  —       58-8  84-2 

Mamitius        N.        93-6     250        11   39           ?            —  —       43  0  48-2 

E.        93-6      250        13   33       -    3          —  —       ^2-2  47-4 

Lcmberg                 113-8     327    ell   21          ?       i  16   44  *P     e52-6  90-2 

Toronto                   117-3       40          —              —         —  —    e62-8  77-0 

Ottawa                    U8-6       37          —              —         —  —    e58-4  — 

Athens                     119-5     316          —              —    e  32  39  ?SRi  e49-0  58-8 

Dyce                X.      119-6     345     i  16  37       +57        28  51  +5        35-8  40-2 

E.      119-6     345     i  16  39      +59          —  —           —  53-2 

Ithaca             N.      119-7        39          —              —         —  —       60-8  — 

E.      119-7        39          —              —         —  —       62-0  — 

Edinburgh              121-1     343          —              —         —  —           —  55-7 

De  Bilt                    121-4     337          —              —         —  —    e59-8  60-3 

Fordham         e.      122-2       40    e  58   10        ?L      167    13  ?     (e58-2)  — 

X.      122-2        40    e  58     4        ?L      167   19  I     (e58-l)  — 

Bidston                    123-2     343        15   45      -13        24     9  ?             —  31-4 

West  Bromwich    123-6     343        15  41?    -18        25  51?  ?             —  — 

Kew                          123-9     342        14   21-100          —  —           —  51-4 

Rocca  di  Papa      124-8     325          —              —         —  —       62-7  — 

Shide                        124-9     341        15   44      -22        28  58?  -27           —  51-0 

Rio  Tinto                137-9     336        29   21        ?S        (29  21)  -90           —  42-4 
Additional  records  :    Manila  gives  MN  =  +18-lm.     Adelaide  PRi  =  +16m.51s. 
Melbourne    SRj  =  +  17m.l5s.,    SRj  =  +  17m.57s.     Zi-ka-wei    MN=+30-2m. 

Bata-vla  P=  +7m.lls.  Perth  P  =  +7m.34s.,  the  real  P  is  recorded  as  I'Ri. 
PS  = +13m.30s.,    SRi  = +17m.37s.,    SR2=+19m.7s.      Lemberg    records    M 

ail  hour  too  soon.  Toronto  eL  =  +67-6m.  Ottawa  Ij  =  +66-4m.  and 
+  71 -4m.  Dyce  PRiN  = +20m.35s.,  PRiE  = +20m.37s.,  ME  =  +54  •2m. 
Rocca  di  Papa  L  =  +57  -2111. 

May  20d.     Records  also  at  14h.  (Toronto),  15h.  (Melbourne  and  Sydney),  16h. 
(Lawrence),  20h.  (Riverview),  21h.  (Harvard),  23h.  (La  Paz). 

May  21d.  llh.  15m.  10s.     Epicentre  H°-7N.  176°-0E. 

A  =  -  -977,  B  =  +  -068,  C  =  +  -203  ;  D  =  +  -070,   B  =  +  -998  ; 

G  =  --202,   H=+014,  K  =  --979. 

A       Az.           P.       O  -C.       S.           O  -C.        L.  M. 

o          o          m.  s.        s.         m.  s.           s.           m^.  m. 

Riverview                 51-3     206      e9  14-1    (e  22   14?)?SRi    e26-2  29-0 

Sydney                      51-3     206        20     8      ?SRi         —                —27-3  29-1 

Manila                       53-6     280          —              —    e  17      5        +    1           —  — 

Melbourne                57-4     209          —              —         —                —       29-0  30-5 

Perth,  W. A.             72-2     230          —              —         —                —       31-1  — 

Kodaikanal              96-2     282        68  56          ?            —                —           —  — 

Edinburgh              112-4          0        69  50        ?L           —                —      (69-8)  — 

De  Bilt                    115-7      353          —              —    c  40   24       ?SR,    e69-8  73-8 
Additional  records:    Riverview  gives  MX  =  +30 •5m.,  and  eSRi  = +22m.l4s., 
as  in  the  table. 
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May  21d.  Records  also  at  Oh.  (Kodaikanal  (2)  ),  Ih.  (Kodaikanal),  2h.  (San 
Fernando),  oh.  (Calcutta),  6h.  (La  Paz),  8h.  (Hehvan  and  De  Bilt),  9h. 
(Colombo),  13h.  (Moncalieri  and  Kodaikanal  (2)  ),  14h.  (Perth  and 
Kodaikanal  (2)  ),  loh.  (Rocca  di  Papa  and  Kodaikanal),  17h.  (Kodai- 
kanal), 19h.  (Manila)  20h.  (Kodaikanal),  21h.  (La  Paz),  22h.  (Granada 
and  Edinburgh),    23h.  (Moncalieri). 

1918.     May  22d.  6h.  31m.  20s.      Epicentre  17°  OS.  177°  5W. 


D  =  -044,   E  =  +  -8 
K  =  --956. 


A  =  -  955,   B  =  -  042,   C  =  -  -292  ; 

G  =  +  -292,  H  =  +013, 

A  focal  depth  0  050  has  been  assumed  for  this  epicentre,  as  suggested  by  the 
observations  near  the  anticentre. 


Station  and 

o 

Corr. 
for 

Focus 

s 

Conipuiieiit. 

a 

A 

1 

P 

O-C. 

S. 

O-C. 

L. 

M. 

s 

< 

M. 

s. 

•S.      1           M.     S. 

s. 

M. 

M. 

Apia 
Riverview 

w. 

+  0-1 

6-3 

61 

il 

38 

0 



_ 

2-8 

3-2 

-3 

4 

32-7 

232 

i  6 

7 

-14 

i  10    53 

-29 

e  12-7 

14-3 

Melbourne 

M. 

-3 

9 

38-9 

230 

6 

52 

-21 

— 

— 

16-3 

16-4 

Perth 

M. 

-5 

5 

61-6 

242 

9 

53 

+  6 

— 

— 

— 

— 

Mizusawa          n. 

<). 

-5 

8 

68-1 

328 

10 

32 

+  5 

12    47 

?PRi 

— 

— 

E. 

O. 

-5 

8 

68-1 

328 

10 

27 

0  i       12    46 

?PR, 

— 

— 

Osaka 

O. 

-5 

8 

68-3 

320 

10 

27 

-   2 

19      0 

+  5 

26-5 

300 

Manila 

W. 

-5 

9 

68-4 

295 

e  10 

37 

+  8 

— 

— 

15-8 

16-3 

Taihoku 

o. 

-6 

0 

72-7 

306 

11 

1 

+  5 

(19     54) 

+  8 

19-9 

201 

Batavia 

w. 

-6 

1 

74-5 

269 

i  11 

8 

+   1 

— 

— 

— 

21-7 

Berkeley 

— 

-6 

1 

75-4 

41 

el2 

45 

+  92 

— 

— 

— 

— 

Victoria 

_ 

-6 

2 

81-2 

33 

— 

— 

— 

— 

21-4 

24.4 

La  Paz 

Bi. 

-6 

8 

102-7 

112 

15 

45 

+  117 

23    32 

-103 

36-7 

45-1 

Ann  Arbor 

B. 

-6 

9 

1040 

50 

— 

— 

25     16 

-11 

33-7 

33-7 

Colombo 

M. 

-6 

9 

104-1 

271 

17 

40 

?PR, 

— 

— 

— 

23-2 

Kodaikanal 

M. 

-7 

0 

107-3 

274 

23 

52 

? 

— 

— 

— 

— 

Toronto 

M. 

-7 

0 

107-3 

49 

— 

— 

(24      4) 

-115 

24-1 

— 

Georgetown      e. 



-7 

0 

108-5 

53 

— 

— 

e23    48 

-142 

33-1 

— 

N. 

— 

-7 

0 

108-5 

53 

— 

— 

e25    27 

-43 

33-2 

— 

Washington 

Mar. 

-7 

0 

108-5 

53 

— 

— 

— 

• — 

e32-7 

— 

Ithaca 

B.C. 

-7 

0 

109-3 

48 

— 

— 

e23    32 

-166 

e33-0 

— 

Ottawa 

-7 

1 

110-1 

46 

e]8 

42 

f 

i  25    40 

-44 

e32-5 

— 

Harvard 

M. 

-7 

2 

113-3 

50 

el8 

48? 

'? 

25    22? 

-91 

6  33-7? 

— 

Mauritius 

M. 

-7-2 

114-2 

237 

25 

46 

•> 

(27     16) 

+  15 

— 

29-9 

Edinburgh 

M. 

— 

140-9 

6 

25 

40 

?PR, 

— 

— 

— 

42-9 

Eskdalemuir 

(J. 



141-4 

6 

el8 

49 

■-53] 

e25    32 

?PR, 

— 

40-3 

Leniberg 

B.O. 

_ 

142-8 

358 

el8 

46 

■-59 

— 

— 

— 

27-6 

De  Bilt 

— 

— 

144-8 

337 

i  19 

3 

■-45 

— 

— 

— 

— 

Shide 

M.S. 

— 

1461 

4 

19 

6 

-44 

— 

— 

40-4 

— 

Uccle 

— 

— 

146-2 

358 

i  19 

3 

-47' 

— 

— 

— 

— 

Paris 

— 

— 

148-2 

1 

i  19 

10 

■-43" 

— 

■  — 

40-7 

— 

Zagreb 

W. 

— 

149-1 

342 

i  19 

15 

■-39" 

— 

— 

50-7 

— 

Zurich 

— 

— 

149-2 

351 

e  19 

8 

■-46' 

— 

— 

— 

— 

Moncalieri 

s. 

— 

151-6 

352 

19 

g 

■-49^ 
■-46' 

28    23? 

? 

36-1 

— 

Rocca  di  Papa 

Ag. 



153-7 

343 

19 

15 

23     18? 

?PR, 

e42-4 

— 

Monte  C'assino 

Ag. 

— 

153-7 

341 

19 

14 

■-47' 

— 

— 

— 

— 

Pompeii 

O.A. 

— 

154-1 

339 

19 

35 

■-26' 

— 

— 

— 

— 

Coimbra 

— 

— 

154-9 

21 

e20 

16 

■+14' 
■-92' 

31     55 

— 

42-4 

— 

Barcelona 

_ 

— 

155-5 

0 

18 

30 

— 

— 

— 

43-5 

'I'ortosa 

— 

— 

156-1 

5 

19 

12 

'-51' 

— 

— 

42-7 

42-7 

Ri(j  Tinto 

M. 

— 

157-7 

20 

30 

10 

?S 

(30    10) 

? 

-~ 

45-2 

Additional  records:  Riverview  gives  ePRi  = +7m.22s.  and  +7m.39s.,  MN  = 
+  14-2.  Osaka  MN  =  +31-5m.  Georgcto\vn  iE  =  +24m.40s.  Ithaca  eN 
=  +25 -4m.,  eE  =  -f27-6m.  Ottawa  eL  =  +40-7m.,  L=+68-7m.,  T„  = 
6h.41m.l5s.  Harvard  L  =  +37-8m.,  To  =(!h.41m.0s.  Mauritius  MN  = 
+  30  -Mn.     The  record,  taken  as  S,  is  given  as  PE.     Zagreb  ePNW  =  +  19m.7s, 


May  22d.  Pcconls  also  at  Ob.  (iJocoa  di  P;ipa),  21i.  (Taihoku),  3h.  (Mizusawa  and 
Kodaikanal),  Oh.  (Rivervitw  and  ."-^un  Fernando),  7h.  (Kodaikanal  (2)  ), 
lOh.  (La  Paz),  Ifih.  (Kodaikanal  and  Uccle),  17h.  (La  Paz),  23h.  (Kodia- 
kaiial,  Rocca  di  Papa,  and  Monte  Casstno). 
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1918.     May  23d.  11h.  57m.  32s.      Epicentre  27''0N.  109°-5W. 


A  = --297,   B  = --SiO.  C= +-454  ;  D  = 

G  =  -152,   H  =  -428,  K  = 


-■943,   E  =  +334  ; 
•891. 


Station  and 

•s 

Component. 

A 

1 

P 

0-C. 

S. 

O-C. 

L. 

M. 

^ 

^ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Tucson              -N. 

B.O. 

5 

4 

348 

e  1 

20 

-  3 



_ 

6  2-7 



E. 

B.O. 

5 

4 

348 

e  1 

40 

+  17 

— 

e2-8 

— 

Tacubaya 

— 

12 

1 

127 

3 

6 

+  6 

— 

— 

— 

7 

9 

Denver 

\V. 

13 

2 

16 

3 

28 

+  12 

7     28? 

?L 

(7-5?) 

8 

5 

I.ick 

w. 

14 

4 

317 

e3 

17 

-15 

e6      2 

-16 

e7-l 

8 

0 

Berkeley 

— 

15 

3 

318 

i3 

22 

-21 

eS    20 

-19 

e7-3 

8 

2 

Lawrence 

\v. 

16 

9 

41 

4 

8 

+  4 

7    21 

+  5 

9-5 

— 

St.  Louis 

\v. 

19 

8 

49 

14 

46 

+  7 

8     34 

+  15 

9-6 

12 

5 

Victoria 

M. 

23 

9 

337 

4 

59 

-28 

9    37 

-   5 

12-6 

16 

1 

z. 

— 

23 

9 

337 

5 

18 

-  9 

9    45 

+  3 

13-4 

15 

0 

Ann  Arbor         e. 

B. 

26 

0 

47 

6 

16 

+  28 

11      4 

+  42 

14-3 

16 

9 

X. 

B. 

26 

0 

47 

6 

22 

+  34 

11     10 

+  48 

14  0 

16 

0 

E. 

W. 

26 

0 

47 

6 

16 

+  28 

10    40 

+  18 

14-4 

15 

7 

N. 

\V. 

26 

0 

47 

6 

22 

+  34 

11     10 

+  48 

14-2 

16 

9 

Toronto 

M. 

29 

4 

48 

_ 

— 

12      4 

+  40 

170 

19 

5 

Georgetown      n. 

— 

29 

5 

58 

e6 

25 

+  2 

el2      8 

+42 

el5-8 

16 

7 

Washington 

Mar. 

29 

5 

58 

6 

13 

-10 

12     33 

+  67 

15-9 

17 

0 

Clieltenham 

B.O. 

29 

6 

58 

e  11 

42 

?R 

(11    42) 

+  15 

e  15-6 

19 

6 

Itliaca 

B.O. 

30 

9 

49 

e6 

24 

-13 

ell    36 

-14 

e  14-2 

19-9 

Ottawa 

— 

32 

5 

46 

e  6 

34 

-19 

el2      1 

-15 

e  15-5 



Northfield 

B.O. 

34 

1 

50 

e7 

18 

+  12 

— 

— 

el50 

— 

Har\-ard 

B.O. 

34 

7 

54 

e7 

16 

+  5 

13      9 

+  18 

e  17-6 

20 

5 

Sitka 

B.O. 

35 

2 

336 

7 

31 

+  16 

12    34 

-24 

el7-5 

22 

7 

Honolulu 

M. 

44 

4 

274 

e7 

28 

-61 

— 

— 

17-5 

19 

7 

La  Paz 

Bi. 

59 

2 

132 

10 

15 

+  9 

19    25 

+  72 

27-0 

28 

2 

Apia 

W. 

72 

9 

244 

e  20 

28? 

?S 

(e20     28?) 

-33 

33-5 

36 

5 

Dyce                  N. 

Ma. 

76 

2 

32 

12 

0 

+  4 

21    46 

+  7 

32-4 

44 

8 

E. 

Ma. 

76 

2 

32 

11 

58 

+  2 

— 

40-5 

50 

5 

Cipolletti 

M. 

76 

4 

148 

39 

16 

?L 

— 

— 

(39-3) 

- 

Edinburgh 

M. 

76 

4 

34 

21 

28 

?S 

(21     28) 

-16 

— 

51 

0 

Eskdalemuir 

O. 

76 

6 

34 

11 

57 

-   2 

21     51 

+  7 

35-5 

38 

0 

Bidston 

M.S. 

77 

6 

37 

11 

58 

-   7 

21     58 

+  2 



45 

9 

Stonvhurst 

M. 

77 

8 

35 

125 

34 

"> 

i  31     58 

? 

37-3? 

44 

2 

Shide 



79 

9 

38 

12 

21? 

+  3 

22    27? 

+  5 

32-8 

50 

6 

Kew 

M. 

80 

1 

37 

36 

28 

?L 



(36-5) 

49 

5 

Coimbra 

— 

80 

7 

49 

12 

28 

+  5 

22     25 

-  6 

38-4 

42 

0 

De  Bilt 

— 

82 

5 

35 

12 

36 

+  3 

22    56 

+  4 

e35-5 

48 

4 

Uccle 

— 

82 

8 

36 

el2 

28 

-   7 

e22    28 

-27 

e36-5 

44 

9 

Paris 

— 

83 

0 

38 

el2 

36 

0 

e22    58 

+  1 

34-5 

41 

5 

San  Fernando 

— 

84 

0 

52 

12 

58 

+  16 

21    43 

-85 

41-5 

48 

0 

'J'ortosa 

— 

85 

3 

46 

13 

8 

+  18 

23    34 

+  12 

38-8 

44-2 

Besanc^on 

— 

85 

8 

39 

— 

— 

— 

43-5 



Barcelona 

— 

86 

9 

44 

13 

42 

+44 

23    37 

-   3 

41-5 

48-6 

Zurich 

— 

87 

1 

38 

el2 

58 

-   2 

— 







Marseilles 



87 

8 

43 







e41-4 



Moncalieri 

S. 

88 

1 

39 

23 

36 

?S 

(23    36) 

-17 

38-9 

490 

Milan 

— 

88 

6 

39 

23 

29 

?S 

(23    29) 

-30 

44-5 



Algiers 
PoTa 

B.M. 

90 

1 

48 

e  13 

38 

+  21 

24      3 

-12 

37-5 

41-5 

W. 

91 

5 

37 

— 

e24    46 

+  17 

e43-8 

52-4 

Zagreli 

W. 

92 

0 

35 

e  13 

10 

-17 

e23    53 

-42 

46-5 

48-5 

Lemberg 

B.O. 

92 

8 

29 

e38 

16 

•? 

— 



e45-6 

59-6 

(3saka 

O. 

93 

0 

312 

13 

46 

+  14 

27     12 

? 

40-3 

50-5 

Rocca  di  Papa 

Ag. 

93 

0 

40 

e20 

50 

?  PR, 





144-2 

61-1 

Zi-ka-\vei 

104 

2 

317 

_ 

— 

23    48 

9 



69-4 

Taihoku 

0. 

108 

5 

312 

— 



— 



e44-7 

Sydney 

— 

111 

9 

242 

— 

_ 

— 



51-5 

57-6 

Riverview 

— 

112 

0 

242 

e  15 

52 

+  45 

e29      4 

+  78 

e510 

52-7 

Helwan 

M. 

112 

2 

36 

15 

28 

+  20 

— 





Manila 

W. 

115 

8 

304 

— 



e29    37 

+  81 

54  0 

57-7 

Melbourne 

M. 

117 

9 

239 

29 

40 

?S 

(29    40) 

+  67 

73-1 

74-6 

Simla 

O.E. 

121 

5 

353 

— 

— 

— 

e  59-2 

71-2 

Bombay 

O.E. 

134 

0 

357 

64 

54 

?L 

— 



(64-9) 

Cape  Town 

M. 

135 

1 

112 

37 

16 

V 







Kodaikanal 

U. 

142 

2 

349 

20 

28 

[+45] 





871 

92-8 

Colombo 

M. 

145 

0 

344 

62 

28 

9  ■' 





84-5 

90-5 

Mauritius          n. 

M. 

166 

5 

62 

39 

46 

? 





96-1 

G. 

M. 

166-5 

62 

38 

58 

? 

~ 

— 

— 

95-6 

For  Not£t  gee  next  page. 
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Notes  to  Mat  23d.  lib.  57ni.  328. 

Additional  records  :  Denver  gives  LEN  =  4-ll-5m.  All  records  from  Denver 
are  Ihr.  wTong.  Lick  MN=+S-9m..  MV=+90m.,  To  =llh.57m.26s. 
Berkelev  eSN  =  +6m.Us.,  MX  =  +80m.,  To  =llh.57m.21s.  La\\Tence 
SE?  = +7m.27s..       T„  =llh.57m.40s.  St.    Louis    SE  = +8m.40s.,       T,  = 

llh.57na.37s.  Toronto  i  =  -16m.4s.  Cheltenham  MX  =  +17-9m.  Ithaca 
eX  = +llm.33s.,  MX  =  +lS-6m.  Ottawa  L  =  +34om.  and  +47 -om.,  T„ 
=  llh.57m.l3s.  Harvard  L  =  +190m.,  To  =llh.57m.22s.  La  Paz  PR,  = 
4-13m.35s..  To  =llh.56m.37s.  Apia  eS?  =29m.58s.  and  4-30m.58s.  Esk- 
dalemuir  SR?  = +26ni.42s.,  To  =llh.57m.33s.  Coimbra  MX  =  +40-8m. 
De  Bilt  eSR,  = -28m.l0s..  M=+42-6m.,  T„  =llh.57m.46s.  Barcelona 
PS=  +25m.24s.,  MX  =  +53 -Bm.  Moncalieri  S  =  +32m.lOs.,  MX  =  +45-0m. 
Pola  MX=+501m.  Zagreb  e=+34m.28s.  Osaka  MX  =  +45-2m.  7a- 
ka-wei  MX  = +69-7m.  These  records  have  been  corrected  by  +lh.  River- 
view  PS  = +30m.52s.,  SR,  = +35m.24s.,  MX  =  +590m.  Helwan  records 
a  shock  earlier  than  T„,  which  has  been  corrected  by  +lh.  Manila  S  = 
-39m.9s.  (=SRi?).  Melbourne  PRi  = +36m.40s.,  S  =  +44m.l6s.,  SRj  = 
+  56m.52s.     Kodaikanal  the  P  has  been  corrected  by  —  Ih. 


May  23d.  Records  also  at  Ih.  (Kodaikanal),  2h.  (Colombo  and  Kodaikanal), 
6h.  (Helwan),  9h.  (Sydney,  Apia,  and  Riverview),  lOh.  (Melbourne,  La 
Paz,  and  Kodaikanal),  14h.  (Toronto),  16h.  (Taihoku),  20h.  (Edinburgh). 


May  24d.  Records  at  Oh.  (San  Fernando).  2h.  (Kodaikanal),  3h.  (Rocca  di  Papa) 
15h.  (Zurich  and  Stonyhurst),  16h.  (Taihoku  and  Zi-ka-wei),  17h.  (Mel- 
bourne and  Riverview),  18h.  (Perth  and  Riverview),  19h.  (La  Paz  (2) 
and  Helwan),  23h.  (Riverview). 
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1918.     May  25d.  19h.  29m.  25s.      Epicentre  31"  OS.  91°  OW. 


A  =  -  015,    B  = 
G 


■857,   C= -olo  ;  D  = -1  000,   E  =  +  017  ; 

+  009,   H  =  +-515,    K  =  --857. 


In  milking  this  determination  it  has  l)een  fomid  necessary  to  assume  a  depth 
of  focus  0  015;  without  talcing  such  a  measure  it  was  foimd  impossible  to  bring 
the  North  American  observations  into  line  with  those  of  Riverview,  La  Paz, 
and  South  American  stations. 


Station  and 

Corr. 

for 

Focus 

3 

Component. 

1 

A 

P 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

„ 

„ 

M 

s. 

s. 

M.     S. 

s. 

M. 

M. 

Cipolletti 

M. 

-0 

•6 

20 

•3 

119 

2 

11 

? 

_ 





2-9 

Andalgala         n. 

M. 

-0 

6 

21 

•8 

87 

4 

47 

-  8 

— 

— 

— 

10-6 

B. 

M. 

-0 

•6 

21 

8 

87 

4 

41 

-14 

— 

— 

— 

n-4 

Pilar                  N. 

M. 

-0 

7 

23 

1 

99 

5 

11 

+  1 



— 



11-4 

E. 

M. 

-0 

7 

23 

•1 

99 

5 

5 

-  5 







9-6 

La  Quiaca         n. 

M. 

-0 

•8 

24 

•2 

75 

5 

29 

+  8 

5    53 

?PRx 



11-2 

E. 

M. 

-0 

8 

24 

•2 

75 

5 

23 

+  2 

5    59 

?PR, 

— 

10-9 

La  Paz 

Bi. 

-0 

8 

25 

•3 

60 

15 

27 

-   6 

i  10      0 

+  6 

12-7 

13-7 

Balboa  Hts.      e. 

B.C. 

-1 

3 

41 

•5 

17 

7 

8 

-49 



16-3 

16-7 

N. 

B.C. 

-1 

3 

41 

•5 

17 

7 

10 

-47 

— 

— 

13-4 

13-7 

Rio  de  Janeiro  e. 

B.O. 

-1 

4 

43 

•1 

91 

e8 

11 

+  2 

14    29 

-   2 

21-6 

22-2 

Vieques             n. 

B.O. 

-1 

7 

55 

•0 

30 

e9 

29 

+  1 

(17      0) 

0 

17-0 

Cheltenham 

B.O. 

-2 

0 

71 

0 

11 

11 

14 

+  3 

19     10 

-64 

28-6 

32-9 

Washington 

Mar. 

-2 

0 

71 

1 

10 

11 

9 

-  3 

20     13 

-   2 

e28-6 



Georgetown 

— 

-2 

0 

71 

1 

10 

11 

10 

-  2 

i'20     30) 

+  15 

20-5 



Ann  Arbor        e. 

W. 

-2 

0 

73 

6 

5 

— 

— 

20    47 

+  2 

33-6 

34-6 

E. 

B. 

-2 

0 

73 

6 

5 

12 

41 

+  74 

21     23 

+  38 

34-3 

34-9 

N. 

B. 

-2 

0 

73 

6 

5 

11 

59 

+  32 

21     29 

+  44 

34-9 

37-3 

Ithaca                N. 

B.O. 

-2 

0 

74 

5 

10 

ell 

13 

-20 

e20    49 

-  7 



E. 

B.O. 

-2 

0 

74 

5 

10 

ell 

18 

-15 

e20    54 

-   2 

31-4 



Berkeley 

-2 

0 

74 

8 

334 

ell 

20 

-15 









Toronto 

M. 

-2 

0 

75 

4 

8 

— 

— 

(22      5) 

+  58 

e31-4 

33-4 

Harvard             b. 

B.O. 

-2 

0- 

75 

6 

13 

ell 

33 

-  7 

20     55 

-14 

e34-5 

_ 

N. 

B.O. 

-2 

0 

75 

6 

13 

11 

34 

-  6 

21      8 

-   1 

34-8 



Northfield 

B.O. 

-2 

0 

77 

0 

12 

_ 



6  21     23 

-   3 

34-6 



Ottawa 

— 

-2 

1 

77 

6 

10 

i  11 

49 

-   3 

21     35 

+  3 

e36-6 



Honolulu 

M. 

-2 

1 

82 

9 

301 

e  12 

47 

+  23 

23    23 

+  50 

35-4 

37 

2 

Victoria 

M. 

-2 

1 

84 

5 

339 

11 

0? 

-92 

22      0? 

-50 

35-5 

47 

0 

Cape  Town 

M. 

-2 

1 

87 

1 

129 

12 

41 

-   7 

22    53 

-26 

45-2 

47 

2 

Sydney 

— 

-2 

2 

92 

5 

228 

25 

35? 

?S 

f25    35?) 

+  78 

310 

32 

0 

Riverview 

— 

-  2 

2 

92 

7 

228 

e  13 

5 

-14 

e23    41 

-38 

e  43-2 

45 

1 

Melbourne 

M. 

-2 

2 

93 

7 

222 

— 

— 

(23    23) 

-66 

310 

31 

4 

San  Fernando 

— 

-2 

2 

104 

1 

55 

17 

35 

? 





28-1 

35 

6 

Coimbra 

— 

-2 

2 

104 

3 

51 

el7 

11 

V 

i27     25 

+  69 

48 -2 

54 

1 

Tortosa 

— 

-2 

2 

110 

8 

51 

19 

2 

?PR, 

28    17 

+  62 

38-7 

38 

8 

Algiers 

B.M. 

-2 

2 

111 

0 

59 

e  18 

48 

?PR, 

28      5 

+  48 

51-6 

57 

6 

Barcelona 

— 

-2 

2 

112 

1 

51 

e  19 

4 

?PKi 

i  23    43 

+  76 

39-1 

59 

8 

Bidston 

M.S. 

-2 

2 

113 

3 

40 

19 

35 

?PRi 

26    47 

-51 

40 

9 

Stonyhurst 

M. 

-2 

2 

113 

8 

40 

il7 

35 

? 

i  26    59 

-43 



59 

8 

Eskdalemuir 

G. 

-2 

2 

113 

9 

38 

19 

20 

?PR, 

28    47 

+  64 

43-6 

Edinburgh 

M. 

-2 

2 

114 

1 

37 

19 

5 

?PR, 



36 

1 

Kew 

M. 

-2 

2 

114 

2 

41 

18 

35 

?PR, 

— 

— 



60 

6 

Paris 

— 

-2 

2 

115 

0 

44 

i  19 

44 

?PR. 

8  29      9 

+  77 

49-6 

55 

6 

TJccle 

— 

-2 

2 

116 

7 

43 

el9 

41 

?PR, 

e29    23 

+  77 

e55-6 



Moncalieri 

S. 

-2 

2 

117 

1 

50 

19 

50 

VPR, 

29    20 

+  71 

35-7 



De  Bilt 

— 

-2 

2 

117 

1 

42 

e  14 

57 

-23 

29    36 

+  87 

57-6 

59-9 

Zurich 

— 

-2 

2 

118 

4 

47 

e  19 

5 

?PR, 



Rocca  di  Papa 

Ag. 

-2 

2 

119 

6 

54 

e20 

10 

?PRi 







41-7 

Mauritius 

M. 

-2- 

3 

120 

9 

142 

36 

11 

?SRi 

— 





62-2 

Pola 

W. 

-2 

3 

121 

3 

51 

e20 

23 

?PRi 

e30      5 

+  82 

e44-8 

65-9 

Zagreb 

W. 

-2- 

3 

123- 

0 

51 

i20 

30 

?PRj 

e22    51? 

? 



55-6 

Lemberg 

B.O. 

-2- 

3 

128 

9 

46 

21 

5 

?PR, 







31-3 

Helwan 

M. 

-2-4 

130- 

8 

73 

(16 

11) 

-   9 

16    11 

?P 



20-1 

Batavia 

W. 

— 

139- 

3 

206 

e  20 

35 

[+57] 





Manila 

W. 

— 

146 

5 

246 

e  19 

47 

[-  3] 

23    35 

?PR, 

25-8 

26-9 

Zi-ka-wei 

— 

— 

152 

3 

280 

e  19 

4 

[-55] 



Colombo 

M. 

— 

154 

4 

159 

46 

35 

? 





85-1 

94  0 

Kodaikanal 

M. 

— 

156-6 

150 

41 

53 

? 

— 

— 

85-4 

87-4 

For  Xotes  .see  next  page. 
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Notes  to  May  2od.  19h.  29m.  256. 
Additional  records  :  La  Quiaca  records  MN  as  +l-2m.  Compariag  this  with 
ME  this  is  probably  a  misprint  for  10m.  later.  La  Paz  i  =  +10m.50s.  and 
+  llm.47s.,  To  =19h.29m.9s.  Rio  de  Janerio  SE=+14m.35s.  Vieqiiies, 
eLE  =  +16-9m.  Washington  L  =  +31 -Cm.,  T,  =19h.29m.30s.  Georgetown 
records  S  as  L  for  both  components,  and  gives  as  SE  and  SN  respectively, 
+  15m.59s.    and    +15m.55s.  Toronto  gives  S  as  L.  Harvard    T„  = 

19h.29m.34s.  Northfleld  eL  = +28im.  Ottawa  i  = +26 -Im.,  L  = +43 -Sm., 
and  +58-6m.,  T„  =19h.29m.26s.  Sydney  M=+47-6m.  Riverview  efej  = 
+  25m.46s.,  eSR,  = +30m.l7s.  and  +30m.52s..  To  =19h.29m.24s.  Mel- 
bourne S  is  given  as  SRi.  PRi,  given  as  S,  =19m.35s.,  SRa  = +25m.41s. 
San  Fernando  MN  =  +34-6m.  Coimbra  SN  =  +27m.27s.,  iSRi  =  +33m.23s., 
LN  =  +46-3m.,  MN  =  +54  0m.  Barcelona  ij=+34m.4s.  Eskdalemuir 
SRi= +34m.24s.  Paris  e=+18m.35s.  Uccle  SR,  = +35m.35s.  De  Bilt 
PR,  = +19m.48s.,  mE  = +29m.48s.,  mN  = +29m.49s.,  LN  =  +59-6m.,  MN 
=  +60-2m.  Epicentre  30'0S.,  92°0W.  Zagreb  eNW  = +18m.54s.,  MNW 
=  +66-6m.     Lemberg  i  =  +22m.23s.     Helwan   gives   P  =  +15m.41s. 

May  25d.  Records  also  at  Ih.  (San  Fernando),  3h.  (Taihoku),  llh.  (Denver. 
Helwan,  and  La  Paz),  14h.  (Riverview),  16h.  (Helwan),  18h.  (La  Paz),  20h, 
and  22h.  (Mizusawa),  23h.  (De  Bilt). 

May  26d.  Records  at  2h.  (Colombo),  5h.  (San  Fernando),  lOh.  (Ottawa),  19h. 
(Batavia  (2),  Manila,  and  Pompeii),  20h.  (Helwan,  Riverview,  and 
Colombo). 

Mav  27d.  16h.  8m.  41s.  Epicentre  close  to  Uccle,  which  records  iP  at  the  above 
time.  De  Bilt  (A=l°-4)  gives  P  =  +23s.,  L  = +50s.,  ME  =  + 1  Om. 
Paris  (  A  =2°-2)  gives  eP  =  +43s.,  eS  =  +lm.l7s.,  L  =  +l-6m. 

May  27d.  Records  also  at  Oh.  (San  Fernando),  lOh.  (Helwan),  12h.  (Denver), 
13h.  (Batavia),  14h.  (Oaska). 

May  28d.  8h.  21m.  9s.  Epicentre  near  Uccle  (as  on  May  27d.).  De  Bilt  (  A  =l°-4) 
gives  P  =  +  25s. 

May  28d.  Records  also  at  Oh.  (San  Fernando),  5h.  (Rocca  di  Papa),  14h.  (Tacu- 
baya),  16h.  (Denver  and  Mizusawa),  21h.  (San  Fernando). 

May  29d.  Records  at  Oh.  (La  Paz),  2h.  (Zagreb),  12h.  (Zagreb  (2) ),  13h.  (Dcuver), 
16h.  (Moncalieri). 

May  30d.  Records  at  Oh.  (Manila),  Ih.  (San  Fernando),  5h.  (Helwan  and  Kodai- 
kanal),  8h.  (La  Paz),  16h.  (Helwan),  19h.  (San  Fernando),  22h.  (Ottawa,) 
23h.  (De  Bilt). 

May  31d.  5h.  j|™- ^0«-  <  ij>^  I  Epicentre  37°0N.  143°0E.  (as  on  1915  Nov.  18d.). 

An  epicentre  at  about  40° -SN.  143°  •5E.  would  suit  the  recorded  Tokyo  observa- 
tions (P  =  +lm.27s.,  S  =  +2m.40s.)  in  each  case,  as  also  Mizusawa  and  DeBilt, 
but  would  not  suit  Osaka  and  Kobe,  and  would  make  the  negative  residual 
for  Zi-ka-wei  still  larger. 

A  =  -  -638,  B  =  +  -481,  C  =  +  -602  ;         D  =  +  -602,  E  =  +  -799  ; 
G  =  --481,  H  =  +-362,  K  =  --799. 

A  Az.  P.  0-C.  S.  0-C.  L.  M. 

„  o  m.  8.         s.  m.  s.           B.  m.  m. 

(I)    Mizuaawa        e.          2-6  327  0  37  -   4  1   10  -   2  —  — 

(I)  N.          2  0  327  0   38  -    3  1    18  +6  —  — 

(II)  2-6     327  0  43      +    2  1    17         +5  —  — 

(I)  Tokyo  2-9     243  1   27        2S  (I   27)       +7         (2-7)         — 

(II)  2-9     243  1   28        ?S  (1   28)       +    8        (2-7)         — 

(I)  Osaka  6-5     252         —  —         3     0        +3  4-4  5-2 

(II)  6-5     252         —  —         3     0        +3  4-3  5  1 
(II)  Kobe                             6-8     253          —              —      e3     4        +    7          4-2  4-4 

(I)  Zi-ka-wei  18-7     258      e2  52      -93         —  —  —  — 

(II)  Eskdalemuir  83-2     340  —  —         —  —       45  0  — 
(II)  DeBilt                       83-7      336         —              —    e  22  36        -30    o46  0       47-2 

Additional  records:  Mizusawa  (n)  gives  SN  =  +lm.23s.  Tokjo  (i)  and  (ii). 
It  has  been  assumed  above  that  the  recorded  P  is  S,  and  S  is  L,  but  see  note 
at  bead.     Osaka  (I)  MN  = +3-2m.,  (ii)  MN  = +5-3m.     De  Bilt  e  = +32m.  126. 
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1918.     May  31  d.  8h.  46m.  21s.      Epicentre  45°  IN.  147°  2E. 

A  =  -  -593,  B  =  +  -382,  C  =  +  -708  ;         D  =  +  -542,  E  =  +  -841  ; 
G  =  --595,   H  =  +  -384,  K  =  --706. 
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Additional  records  :  Osaka  gives  MN  =  +7  -Sm.  Zi-ka-wei  SR,N  =  -f  lOm.lls., 
SR,E  =  +10m.21s.,  SRjN  = +10m.35s.  De  Bilt  eLN  =  +37-6m.,  MN  = 
+  47-4m..  To  =8h.46m.35s.  Zagreb  iXE  = +15m.55s.  Rocca  di  Papa  e  = 
+  12m.59s.,  eL?  =  +22-8ra.,  M=  +23-8m.  This  appears  to  be  a  record  on  a 
different  instrument. 


May  31d.  Records  also  at  2h.  (Helwan  and  Mizusawa),  4h.  (Manila),  9h.  (Mizu- 
sawa). lOh.  (Taihoku  and' La  Paz),  llh.  (Kobe.  Mizusawa,  and  Osaka), 
15h.  (La  Paz),  17h.  (Mizusawa  (2)  ),  19h.  (La  Paz),  20h.  (San  Fernando), 
21h.  (De  Bilt,  Melbourne,  Eskdalemuir,  Edinburgh,  and  Helwan),  22h. 
(La  Paz). 


June  Id.  5h.  30m.  30s.     Epicentre  39°-0S.  64=  OW. 
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Additional  records  :  Andalgala  gives  S  as  P  and  L  as  S.  La  Paz  To  = 
5h.30m.40s.  Rocca  di  Papa  L  given  as  eP?  and  L  =  +71 -Bm.  De  Bilt 
eLN=  +61 -5m. 
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June  Id.  8h.  23m.  40s.     Epicentre  38° -SN.  146°  OE.  (as  1916  July  16d.). 

1  =  -  -649,   B  =  +  -438,  C  =  +  -622  ;  D  =  +  -559.   E  =  +  -829  ; 

G  =  --516,  H  =  +  -348,  K  =  -'783. 

A  Az.  P.  O-C.         S. 

„  o  m.  s.  s.  m.  s. 

Mizusawa       e.  3-8  274  —  —  1  39 

N.  3  8  274  —  _  1  42 

Tokyo  5-7  243  1   51  +23  3     4 

Osaka  9-3  249  —  —  3  10 

Zi-ka-wei  21-3  259  e  4  59  +2  8  51 

Eskdalemuir  82-6  343  —  —  — 

De  BUt  83-8  337  — ^^  ,  —  e  22  50 

Bidston  84-3  342  51   38  ?   L  — 

Zagreb  84-5  329  —  _  — 

Uccle  84-6  337  —  —  ^—  „ 

RoccadiPapa  891  327  —  —  e  2o   38 

Additional  records  :  Osaka  gives  MN  =+ 5  ■5m.  Zi-ka-wei  MN  =  + 12  1m. 
Zagreb  MNW  =  +51  •3m. 

June  Id.  14h.  17m.  30s.     Epicentre  10'-5S.  161°0E.  (as  on  1917  November  30d.). 

A  =  -  -930,   B  =  +  -320,  C  =  -  182  ;  D  =  +  -326,   E  =  +  946  ; 

G  =  +172,   H  =  -059,   K  =  --983. 

A  Az.  P.  O-C.         S.  O-C.        L.  M. 

„          „  m.  s.  s.         m.    s.  s.  m.  m. 

Riverview  250  200  e  5  48  +10    elOlS?  +15  12-8  13-7 

Sydney  251  199  e  5  42  +    3         —  —  12-8  loO 

Melbourne  30-9  205  (6  24)  -13        11   30  -20  15?  18-7 

Colombo  82-7  278  32  30  ?L           —  —  32  o)  — 

Kodaikanal  85-7  281  64  36  1L           —  —  64-6  -- 

Mauritius       n.  98-4  248  50  54  ?L           —  —  (50-9)  52-6 

E.  98-4  248  50     6  ?L           —  —  (501)  530 

Ithaca  120-9       47  —  —    e  36     0  ?SRi  —  — 

Helwan  129-4  300  27   30  ?            —  —  —  — 

Eskdalemuir  133-5  348  19  30  [  +    4]        —  —  ■—  -— 

Zagreb  133-8  326  20  30  [+62]        —  —  82-5  100-5 

DeBilt  134-0  340  —  —    e  24  30  ?  e77-5  85-2 

Stonyhurst  134-7  346  39  48  ?SRi         —  —  —  85-8 

Uccle  135-4  339  e  20  30  [+59]        —  —  _—  88-5 

Paris  137-6  339  —  —         —  —  e  88-5  92-5 

San  Fernando  151-6  338  82  30  ?L          —  —  93-5  121-0 

Additional  records:  Riverview  gives  MZ  =  +15-lm.  Melbourne  gives  its 
P  as  PR,.  Zagreb  MNW  =  +99 -9m.  Stonyhurst  M  =  +98 -2m.  San 
Fernando  MN  =  +  111 ■5m. 


June  Id.  Records  also  at  4h.  (Mizusawa),  8h.  (La  Paz),  9h.  (Tortosa),  13h. 
(Mizusawa),  14h.  (Taihoku),  15h.  (Colombo),  17h.  (Mizusawa  and 
Tokyo),  21h.  (De  Bilt),  23h.  (San  Fernando,  Mizusawa,  Tokyo,  Taihoku, 
and  Osaka.). 


June  2d.  Records  at  Oh.  (Stonyhurst),  Ih.  (Taihoku),  5h.  (Osaka,  Tokyo,  Mizu- 
sawa, and  La  Paz),  131i.  (Victoria,  La  Paz,  De  Bilt,  and  Toronto),  16h. 
(Monte  Cassino),  19h.  (Taihoku),  21h.  (^Uzusawa),  22h.  (La  Paz),  23h. 
(Rio  de  Janeiro  and  Tokyo). 
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1918.    June  3d.  Oh.  3m.  12s.       Epicentre  0°  4S.  20°0W. 

A  =  +  -940,  B  =  -  -342,  C  =  -  007  ;         D  =  -  -342,  E  =  -  -940  ; 
G  =  -007.   H  =  +002,  K  =  -1000. 
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67  0 

321 

— 

— 

el9 

54 

+  4 

8  26-8 

— 

Toronto 

M. 

68-7 

318 





20 

30? 

+  20 

36-7 

41-0 

Ann  Arbor 

B. 

71-2 

316 

21 

6 

?S 

(21 

6) 

+  26 

260 

— 

Mauritius          e. 

M. 

78-5 

111 

21 

42 

?S 

(21 

42) 

-24 

40-8 

43-4 

Kodaikanal 

M. 

97-4 

80 







53-2 

57-3 

Victoria 

M. 

99-2 

319 

28 

22 

? 

_ 

_ 



46-1 

54-4 

Colombo 

M. 

99-8 

83 

23 

48 

j> 

50 

48 

?L 

(50-8) 

— 

Berkeley 

100-0 

308 

— 

— 

- 

- 

— 

e47-8 

— 

Batavia 

W. 

126-5 

98 

— 

— 

- 

- 

— 

e65-8 

— 

Zi-ka-wei 

— 

132-3 

46 

— 

— 

_ 

- 

— 

e71-4 

78-5 

Melbourne 

M. 

139-4 

162 

_- 



_ 



821 

87-8 

Riverview 

— 

144-9 

167 

el9 

48 

[0] 

e27 

12? 

? 

e60-5? 

83-3 

Additional  records:  San  Fernando  gives  also  P  =  +7m.48s.  (O— C.  =  +2s.). 
Coimbra   PR,N  = +9m.35s.,    SR,E  = +17m.25s.,    SR,N  = +17m.31s.,    LN  = 

+  19-6m.,     MX=+21-0m.,     To  =0h.3m.l0s.  Algiers     To  =0h.3m.lls. 

Barcelona     PR,  = +10m.21s.,     SR,  =  +  18m.49s.,     MN  =  +30-6m.  La 

Quiaea     SN  =  +26m.6s.  La     Paz     PR,  = +llm.l3s..     To  =0h.3m.l6s. 

Moncalieri  MN= +28 -Om.  Paris  T„  =0h.3m.l9s.  Pola  MN  = +30-3m. 

Zagreb  INE  =  +13m.3s.  and  iNW  =  +13m.9s.,  MNW  =  +31 -Sm.  Athens 

eLN= +24-4m.,      MN  =  +41-5m.,     T„  =0h.3m.l9s.  Stonyhurst     M  = 

+  320m.  De  BUt  mE  = +17m.56s.,  niN  = +17m.57s.,  MN  =  +34-3m., 
To=Oh.3m.l7s.,    Epicentre   0°-7S.    19"-8W.  Graz   To  =0h.3m.l7s..    Epi- 

centre   6° -ON.    30"  OW.  Eskdalemuir    MN  =  +38-5m.  Dyce    M  = 

+  29-9m.    and     +37  Om.  Harvard    To  =Oh.3m.7s.  Lemberg    eS  = 

+  22m.42s.  Washington     L  =  +27-lm.  Toronto     LE  =  +28-6m. 

Mauritius  PN  =  +20m.36s.         Colombo  P?  =  +44-8m.  Zi-ka--(vei  MN  = 

+  75-3m.  Riverview  e?  = +30m.l8s.,  eL?  =  +42-3m.,  M=+48-3m., 
eS?  =  +50m.48s.,  MN  =  +8l-7ro. 
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June  3d.  Records  also  at  2h.  (La  Paz,  Tokyo,  and  Zagreb),  3h.  (Calcutta  and 
Riverview),  6h.  and  9h.  (Taihoku),  llh.  (Apia),  loh.  (Tortosa  and 
Barcelona),  17h.  (Stonyhurst),  21h.  (Rocca  di  Papa). 


1918.    June  4d.  4h.  3m.  23s.       Epicentre  7°0S.  145°0E. 

A  =  -  -813,  B  =  +  -569,  C  =  -  -122  ;  D  =  +  -574,   E  =  +  -819  ; 

G  =  +100,  H  =  -070,  K  =  --993. 


Station  and 

3 

Component. 

1 

A 

S 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

= 

M.     S. 

s. 

M.        S. 

s. 

>i. 

M. 

Riveniew 



27 

4 

169 

e5    57 

-   5 

(i  10    41) 

-   7 

e  12-6 

17-4 

Sydney 

M. 

27 

4 

169 

6     13 

+  11 

10    49 

-^  1 

13-4 

15-9 

Adelaide 

M. 

28 

5 

191 

7     19 

?PR, 

(11      7) 

-   1 

— 

18-3 

Melbourne 

M. 

30 

7 

180 

11     31 

'S 

15    43 

?L 

18-0 

21-4 

Manila 

W. 

32 

2 

312 

eS    57 

+  7 

— 

— 

14-4 

— 

Perth 

M. 

36 

9 

224 

9      9 

?PR, 

(13    54) 

+  32 

13-9 

— 

Batavia 

W. 

37 

9 

269 

e7    37 

0 

— 

— 

17-6 

Taihoku 

0. 

39 

5 

325 

e7    53 

+  2 

14      2 

+  3 

17-2 

— 

Osaka 

0. 

42 

7 

348 

8      5 

-11 

14    22 

-22 

20-6 

25-5 

Kobe 

o. 

42 

7 

348 

8      3 

-13 

(14     19) 

-25 

14-3 

15-0 

Tokyo 

o. 

42 

9 

354 

9      1 

+44 

— 

— 

— 

— 

Zi-ka-wei 

— 

44 

3 

331 

e8    23 

-   5 

15     40 

+  34 

— 

23-4 

Mizusawa         k. 

o. 

46 

3 

356 

8    29 

-13 

15      8 

-24 

— 

— 

N. 

(). 

46 

3 

356 

8    27 

-15 

15      2 

-30 

_ 

— 

Honolulu 

M. 

62 

6 

62 

10    49 

+  20 

— 

— 

26-4 

30-8 

Kodaikanal 

M. 

69 

4 

284 

52     13 

?L 





(52-2) 



Victoria 

M. 

96 

4 

42 

26      1 

?S 

(26      1) 

+  41 

48-5 

55-8 

Berkeley 



96 

4 

52 





41-8 



Helwan 

M. 

114 

0 

300 

19    37 

?PR, 

— 

— 

— 

— 

Vienna 

120 

2 

323 









e  61-6 



Graz 

W. 

121 

3 

322 

el9    19 

?PR, 



— 

— 

— 

Zskgreh 

W. 

121 

6 

321 

e20    53 

?PR, 

e30    27 

■> 

61-6 

— 

De  Bilt 

— 

124 

2 

331 



— 

e30    54 

+  94 

e62-6 

65-9 

Edinburgh 

M. 

125 

1 

339 

45    37 

?L 

— 

— 

(45-6) 

781 

Rocca  di  Papa 

Ag. 

125 

4 

318 

e20    55 

?PRi 

e30    33? 

+  64 

e68-5 

— 

Uccle 

125 

4 

331 

23    37 

? 

— 

e62-6 

67-6 

Eskdalemuir 

G. 

125 

5 

338 

e20    47 

?PR, 

31      4? 

+  94 

46-6 



Toronto 

M. 

126 

6 

39 

— 

— 

— 

— 

56-3 

75-5 

Bidston 

M.S. 

126 

9 

337 

21     13 

?PR, 

31     49 

+  130 



70-8 

Moncalieri 

S. 

127 

0 

323 

e21    23 

?PH, 

33    21? 

V 

61-9 

78-0 

Paris 

— 

127 

6 

330 

8  21    24 

?RR, 





e63-6 

66-6 

Ottawa 

— 

128 

0 

36 

e20    13 

? 

e30    19 

+  32 

e58-6 

— 

Washington 

Mar. 

130 

5 

43 





e69-3 



Barcelona 

— 

132 

4 

322 

— 



e57    59 

? 

e67-4 

82-6 

Harvard 

B.C. 

132 

4 

36 









67-8 



Algiers 

B.M. 

134 

3 

316 

— 







e76-6 

85-6 

Coimbra 

— 

139 

3 

329 

e23    37? 

?PR, 

e34    37 

y 

70-4 

— 

La  Paz 

Bi. 

139-5 

126 

19    45 

[+  6] 

— 

— 

80-6 

83-2 

Additional    records:     Riverview   iPS   is   taken    as    S,    PRi  = +6m.  I7s.,    eS  = 
+  10m.31s.,    iS= +10m.38s.,    MN  =  +18-2m.,    T„  =4h.3m.35s.  Adelaide 

PR,  is  driven  as  P  and  .S  a-s  PR,.  Melbourne  SR,  =  +16m.37s.  Osaka 

MN  =  +24-lm..  To  =4h.3m.31s.  Tokyo  record  one  hour  wrons  ?  Zi- 

ka-wci  MN  =  +24-4m.  De  Bilt  e(PR,)  =  +20m.56s.,  e(SR,)  =  +37m.52s., 

eLN=+63-6m.,  MN  =  +75-4m.  Toronto  LE  =  +680m.  aud    +721in. 

Moncalieri     MN=+78-6in.  Paris     ME  =  +70 -em.  Ottawa     e  = 

+  40m.25s..  e  =  +55m.37s.  Harvard  eN  = +56m.47s.,   LN?  - +66-3m., 

LN=+72-2m.  La  Paz  PR,  = +23m.l4s. 
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1918.     June  4d.  17h.  11m.  36s.      Epicentre  19°  OS.  177°  OW. 

A  =  -  -944,   B  =  -  049,   C  =  -  -326  ;  D  =  -  052,   E  =  +  -999  ; 

G  =  +-325,   H  =  +017,   K  =  --9-t6. 

The  median  residual  for  the  antipodal  stations  is  [+12],  which  seems  to  be 
partly  due  to  error  iu  T„  and  partly  to  the  focus  being  rather  higher  than 
usual'.     But  the  quantities  are  small  and  no  correction  has  been  ventured. 


Station  and 

2 

^ 

Component. 

A 

< 

P 

1  o-c. 

1 

S. 

O-C. 

L. 

M. 

M. 

s. 

s. 

M.       .S. 

.s. 

Ji. 

M. 

Apia 

W. 

7 

•3 

45 

i  1 

58 

-  7 

3     24  V 

+   6 

3-9 

4-6 

Riverview 

— 

31 

•9 

236 

i6 

55 

+  9 

i  12     14 

+  7 

141 

15-9 

Sydney 

M. 

31 

•9 

236 

i  6 

48 

+   2 

i  12     24 

+  17 

16-7 

18-0 

Melbourne 

M. 

38 

•5 

232 

7 

36 

-   6 

13    54 

+  9 

20-3 

23-4 

Adelaide 

M. 

42 

•2 

238 

9 

54 

VPR, 

(14    36) 

-   2 



26-0 

Honoluhi 

M. 

44 

26 

15 

0 

?S 

(15      0) 

-   7 

17-8 

210 

Perth 

M. 

60 

243 

14 

18 

?  PR, 

(18    34) 

+  2 

32-5 



Manila 

W. 

69 

294 

e  11 

22 

+  7 

— 



Mizusawa          e. 

O. 

70 

327 

11 

15 

-   3 

20      7 

-20 





N. 

(J. 

70 

327 

11 

17 

-   1 

20      6 

-21 





Osalca 

O. 

70 

•2 

320 

11 

25 

+  7 

20     51 

+  23 

30-4 

39-2 

Kobe 

(). 

70 

•3 

320 

e  11 

12 

-  7 

37-2 

39-3 

Batavia 

W. 

74 

9 

269 

e  11 

24 

-24 





Berkeley 

— 

76 

6 

41 



— 

e  21     49 

+  5 





Lick 

\v. 

76 

8 

42 

e28 

24 

?SR, 

_- 





/i-ka-wei 



77 

5 

310 

e  12 

4 

0 







36-7 

Victoria 

M. 

82 

7 

33 

22 

59 

?S 

(22     59) 

+  5 

380 

48-6 

Cipolletti 

M. 

91 

9 

133 

23 

42 

?s 

(23     42) 

-52 

(50-2) 

630 

La  Paz 

Bi. 

101 

6 

112 

p  16 

49 

V 

e29      3 

? 

44-4 

51-8 

Colombo 

M. 

104 

7 

272 

32 

24 

?s"r, 

40    24 

V 

54-4 

70-4 

Ann  Arbor 

B. 

105 

0 

50 

28 

24 

?s 

(28    24) 

+  92 

53-4 

Toronto 

M. 

108 

4 

49 



- 



50-7 

611 

Georgetown 

— 

109 

4 

54 



— 

e28     31 

+  68 

54-6 

Washington 

Mar. 

109 

4 

54 

_- 

— 

— 

52-9 



Ithaca 

B.O. 

110 

3 

51 



— 

28    24 

+  53 

52-5 



Ottawa 

— 

111 

0 

48 

el8 

8 

?PRi 

e28    54 

+  77 

56-4 



Mauiitius 

M. 

113 

5 

235 

29 

30 

?s 

(29    30) 

+  92 

56-2 

63-4 

Harvard 

B.O. 

114 

3 

51 

e  9 

2? 

? 

16    15? 

?P 

e57-9 

Edinburgh 

M. 

143 

0 

6 

37 

39 

?SR, 

— 



Eskdalemuir 

G. 

143 

3 

6 

e20 

4 

[+18J 

e  41     15 

V 

76-4 



Leniherg 

B.O. 

144 

9 

336 

— 

— 



e75-0 

86-7 

Bidston 

M.8. 

145 

3 

6 

23 

42 

?  PR, 

— 



85- 1 

De  Bill 

— 

146 

9 

358 

20 

0 

[+  9J 

— 



e82-4 

Kew 

M. 

147 

E 

4 







95-4 

Shide 

— 

148 

1 

6 

19 

24 

r-291 

— 



70-4 

Uccle 



148 

2 

358 

19 

57 

e30     24 

-84 

78-4 

Vienna 

— 

149 

0 

343 

i20 

2 

■+  8] 





Hohenheini 



149 

9 

352 

120 

8 

'+121 
■+14] 







Graz 

W. 

150 

0 

343 

20 

10 









Paris 

— 

150 

3 

1 

i20 

8 

■+12] 

— 



76-4 

80-4 

Zagreb 

\v. 

151 

1 

341 

20 

3 

■+  el 

— 



64-4 

77-4 

Zurich 

— 

151 

4 

352 

e  20 

9 

+  12] 







He  1  wan 

M. 

152 

1 

298 

23 

24 

'PR, 







Pola 

W. 

152 

6 

343 

e  20 

12 

[+12] 





79-7 

83-7 

Milan 

— 

153 

0 

350 

e21 

34 

■+94] 
■+31] 





Moncalieri 

s. 

153 

6 

352 

20 

32 

38     49? 

y 

75-6 

88-4 

Rocca  di  Papa 

Ag. 

155- 

9 

342 

e20 

4 

■+  1] 





80-6 

155 

9 

342 

e  20 

18 

■+15] 

— 



e87-6 

88-6 

Coimbra 

— 

156- 

7 

23 

20 

30 

■+26] 





670 

82-4 

Barcelona 

— 

157- 

6 

0 

20 

24 

■  +  18] 





64-8 

90-9 

Tortosa 

— 

158 

2 

5 

20 

16 

+  10]  ! 





65-4 

85-6 

San  Fernanrlo 

— 

160- 

8 

23 

45 

54 

'SR, 

61     54 

? 

84-4 

92-9 

Algiers 

B.M. 

162-3 

0 

21 

6 

[  +  57] 

~ 

— 

e  78-4 

85-4 

For  Notes  see  next  page. 
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Notes  to  June  4d.  17h.  11m.  3&s. 
Additional   records:     Apia    M  =  +o6m.  Rivem'iew    ^ives   iP=+7m.2s., 

iPR,  = +8m.l5s.    and     4-9m.o9s.,    PS  = -}-12m.3Gs.,    MN  =  +15-5m.,    MZ  = 
+  19om.,      T„=17h.l2ra.lls.  Melbourne      PR,  = +9m.24s.,      SRi  =  + 

+  17ni.30s.  Adelaide  gives  PRj  as  P  and  S  as  PRj.  Maui-itius  MN  = 

+  57-6m.  Perth  S  =  +23ra.-ts.,  SR,  =  +27m.l2s.,  PR,  is  given  as  P  and 

the  true  8  is  srfven  as  PR,.  Mizusawa  T„  =17h.l2m.ls.  Osaka  MN  = 

-39-Om.,    T„=17h.llm.34s.  Zi-ka-wei    MX  =  +36-4m.  Cipolletti 

records  L  as  8.  Toronto  LE  = +56 -Im.  Geortcetown  eX  =  4-28m.4Ss. 

Ithaca     eE=34m.56s.,     LX  =  +53-6m.  Ottawa     e  = +o3m.24s.,     L  = 

-f  63-4m.  and   +S5-4m.  Harvard  LN  = +63  oni.,  T„  =17h.om.  ?  Esk- 

daleinuir     eL  =  +59-4m.      and      L  =  +73-4m.  Paris      MN  =  +86-4m. 

Zagreb  i  =  +  20m. 10s.,  iXW  =  +20m.28s.,  MXW  =  +78 •4m.  Pola  MX  = 

+  82  •7m.  Monealieri  MX  =  +86-6m.  Rocca  di  Papa  gives  one  of  its 

M's  an  hour  too  soon.  Coimbra  LX' = +74  4m.,  MX  = +85  3m.  Bar- 

celona LX'  =  +80-8m.  San  Fernando  MN  =  +91  ^m. 

June  4d.  Records  also  at  Oh.  (La  Paz),  Ih.  (San  Fernando),  3h.  (La  Paz),  18h. 
(La  I^az,  Kodaikanal,  and  Capetown),  19h.  (Mauritius),  20h.  (Mizusawa), 
23li.  (Monealieri  and  Rocca  di  Papa). 

June  5d.  22h.  29m.  25s.      Epicentre  22°  OS.,  174°0E.  (as  on  1915  Feb.  25d.). 


A  =  -  -922, 

B  =  + 

097, 

C  =  --37 

5  :      D  = 

+  •104, 

E  =  + 

994  : 

G  =  + 

-373. 

H  =  -039,   K  = 

-•927. 

A 

Az. 

P. 

O-O. 

S. 

O-G 

L. 

M. 

^ 

Q 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Apia 

15-8 

61 

e  4     5 

+  16 

— 

— 

e  81 

11-6 

Sydney 

23  -2 

235 

9  35 

?S 

(9   35) 

+    6 

12-4 

13-8 

Riverview 

23-2 

235 

e  5   17 

-   2 

i  9  29 

0 

e  121 

13-3 

Melbourne 

29  5 

231 

— 

— 

— 

— 

156 

19-4 

Adelaide 

33  5 

239 

14  41 

?SR, 

— 

— 

— 

21  0 

Perth 

52-2 

246 

— 

— 

— 

269 

— 

JIanila 

63-5 

300 

e  10  35 

0 

— 

— 

— 

— 

Victoria 

89-9 

36 

— 

— 

— 

— 

— 

49-1 

Mauritius 

104-8 

241 

50  47 

?L 

— 

— 

(50  8) 

55  0 

Hclwan 

1457 

291 

77   35 

?L 

— 

— 

(77-6) 

— 

Eskdalemuir 

146-6 

357 

— 

— 

— 

— 

63-6 

— 

Bidstou 

148-5 

357 

69   53 

I 

77   47 

ih 

(77-8) 

— 

De  Bilt            X. 

1487 

347 

e  21   47 

i 

— 

— 

e  65  6 

7  2  0 

K. 

1487 

347 

e  22  47 

?PR, 

— 

— 

— 

74-2 

Zagi'eb 

150  2 

328 

— 

— 

— 

— 

e  73  6 

Paris 

152-3 

348 

— 

— 

— 

■ — 

o  74  6 

— 

Additional  records 

:     Riverview  gives  eSR,  =  +  10m. 46s 

,   MxV  = 

=  +12  7n] 

.,   To 

=  22h.29m.24s. 

Mauritius  PX'  =  + 

70m.41s 

Jmie  5d.     Records  also  at  4h.  (San  Fernando),  6h.  (Manila),  13h.  (Osaka),  15h. 
Edinburgh),  16h.  (Tokyo),  20h.  (Pola),  22h.  (Athens). 


June  6d.  18h.  14m. 

16s.     Epicentre  23° -38. 

150°6E 

A  =  --800, 

B  =  +4 

51,  C 

=  -•396 

;         U  = 

=  +-491, 

E  =  + 

•871. 

A 

Az. 

P. 

o-c. 

S. 

o-c. 

L. 

M. 

„ 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

105 

177 

i  2  37 

+    0 

i  4  43 

+    0 

i  4-8 

8^0 

Sydney 

10-5 

178 

4     8 

■is 

(i     8) 

-35 

5  0 

5  2 

Melbom-ue 

15-3 

197 

— 

— 

7-5 

8^7 

Adelaide 

15-6 

219 

6  44 

?s 

(6  44) 

-   2 

8-8 

Perth 

31-8 

247 

— 

— 

143 

Batavia 

45-4 

285 

e  8  44 

+  8 







Hehvan 

125-9 

291 

75  44 

?L 

— 



(75^7) 



Tortosa 

149-4 

312 

20     7 

[+12] 

— 

— 

367 

392 

Additional  recor 

1  :     Riverview 

M,  =  +5 

-3m.,    MZ2=+6-7m.     Epicentre 

pro- 

bably  24  -OS.  154 "OE. 

June   Od.      Records   also   at    15h.    (Monte   Ca.ssino),    18h.    (llelwan).    22h.    (Lick, 
Athens,  and  Berkeley). 

June  7d.  4h.  54m.  45s.     Epicentre  27°ON.  121°-0E.  (as  on  1917  July  5d.). 
A  =  -  -459,   B  =  +  -764,  C  =  +  -454  ;  D  =  +  -857,   E  =  +  -515  ; 

G  =  --234,   H  =  +-389,  K  =  -891. 

A  Az.  P.  o-c.         L.  M. 

m.  s.  s.  m.         m. 

Taihnku  20        167  0  31         +    0  (1-7  11 

Hokoto  3-8        201  0   54         -   5  13  — 

Zi-ka-wei  4  2  5        el      5        +0  —  4  2 

Manila  124        180        u  2  53        —12  —  — 

Osaka  14  0  55  4  39        +65  —       17-2 

Onaku  i^ivcu  MN  =  +10 -901. 
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1918.    June  7d.  21  h.  27m.  6s.      Epicentre  18°  7N.  103°  3W. 

A  =  -  -218,   B  =  -  ■922,   C  =  +  -321  ;  D  =  -  -973,   E  =  +  -230  ; 

G  =  -  074,   H  =  -  -312,   K  =  -  -947  ; 


1 

Station  and      j 

.= 

■^ 

Component. 

S 

^ 

< 

1'. 

O-C. 

S. 

O-C. 

L. 

M. 

1 

M.     S. 

s. 

M.      S. 

s. 

M. 

iM. 

Tucson              X. 

B.U.  1 

\5 

2 

335 

3    57 

+  15 

— 

__ 

8-7 

10-6 

E. 

B.O.I 

15- 

2 

335 

3    56 

+  14 



— 

82 

9-9 

Denver 

W. 

21 

0 

356 

6    54 

V 

— 

— 

8-9 

9-9 

St.  Louis 

w. 

22- 

9 

27 

e5     24? 

+  8 

10      0? 

+  37 

11-4? 

15-3? 

Lick 

w. 

24 

6 

323 

e5     34 

0 

— 

— 

— 

— 

Berkeley           n. 

— 

25 

3 

323 

e5     45 

+  4 

e  10    29 

+  20 

e  12-9 

17-7 

E. 

— 

25 

3 

323 

e  5    49 

+  8 

e  10    32 

+  23 

— 

17-1 

Ann  Arbor        e. 

B. 

■  28 

9 

31 

6      6 

-11 

12    30 

+  75 

180 

19-2 

N. 

B. 

28 

9 

31 

6      0 

-17 

12    12 

+  57 

17-6 

18-2 

Cheltenham      n. 

B.O. 

30 

43 

e7     12? 

+  40 

— 

— 

e  19-1 

21-3 

E. 

B.O. 

30 

43 

e  7      0? 

+  28 

— 

— 

e  20-3 

211 

Georgetown       e. 

— 

30 

43 

e7      1 

+  29 

11     44? 

+  3 

e  17-0 

18-2 

N. 

— 

30 

43 

e7      5 

+  33 

11     25? 

-16 

e  16-9 

21-2 

Wasliington 

Mar. 

30 

43 

e  6    22 

-10 

11     27? 

-14 

14-7? 

— 

Toronto 

M. 

32 

0 

34 

i  7     48 

?PR, 

13     12 

+  64 

i  21-3 

26-3 

Ithaca 

B.O. 

32 

8 

38 

— 

— 

e  11     54 

-27 

— 

— 

Victoria 

M. 

33 

8 

336 

6    52 

-11 

12     49 

+  11 

18-3 

20-8 

z. 



33 

8 

336 

6    42 

-21 

— 

— 

20-7 

22-2 

Ottawa 



35 

2 

34 

e7      6 

-   9 

12     40 

-18 

e  16-8 

— 

Vieques 

B.O. 

35 

9 

84 

e23     29 

?L 

— 

— 

(23-5) 

24-2 

Harvard 

B.O. 

36 

1 

42 

(8      7) 

+  44 

i  13      0 

-11 

21-6 

24 '4 

Nortlifield 

B.O. 

36 

1 

38 

— 

— 

e  18     19 

?L 

23-4 

— 

La  Paz 

Bi. 

49 

4 

133 

e9      6 

-i    3 

16      6 

-   5 

21-9 

23-3 

Honolulu 

M. 

51 

3 

283 

— 

— 

— 

e23-7 

25-0 

Apia 

\V. 

74 

9 

249 

— 

— 

— 

— 

e  36-4 

37-9 

Dyce 

Ma. 

80 

1 

33 

— 

— 

— 

— 

49-9 

— 

Edinburgli 

iL 

80 

1 

34 

11     54 

-26 

— 

— 

— 

52-9 

Eskdalemuir 

G. 

80 

2 

35 

12    21 

+  1 

22    34 

+  9 

38-9 

48-9 

Bidston 

M.S. 

80 

9 

36 

12     12 

-12 

22      6 

-28 

— 

49-4 

Stonyliui-st 

M. 

81 

2 

36 

i  11     48 

-38 

i  22     42 

+  5 

— 

53-6 

Coimbra 

— 

81 

7 

50 

12     34 

+  5 

22    50 

+  7 

39-9 

48-9 

Shide 



82 

9 

39 

12    38 

+  3 

22     58 

+   2 

45-9 

511 

Kew 

M. 

83 

2 

38 

— 

— 

— 

— 

— 

50-9 

Rio  Tinto 

M. 

83 

7 

52 

12    54 

+  14 

— 

— 

— 

22-9 

San  Fernando 

— 

84 

5 

53 

23     24 

?S 

(23     24) 

+  10 

49-9 

53-4 

Paris 

— 

85 

9 

39 

— 

— 

e  23    39 

+  10 

49-9 

— 

I'ccle 



86 

2 

37 

12     55 

+   1 

e23    24 

-  8 

42-9 

45-9 

De  Bill               E. 



86 

3 

36 

12    55 

0 

23    22 

-11 

e41-9 

530 

X. 



86 

3 

36 

12    59 

-;-  4 

i  23    49 

+  16 

— 

56-2 

Tortosa 



87 

8 

47 

12    58 

-  6 

23    56 

+  6 

46-1 

54-8 

l?arcelona 



88 

■7 

46 

— 

„ 

e23    39 

-21 

47-2 

59-4 

Holienheini 



89 

■9 

37 

e  13     33 

M8 

— 

-  - 

— 

— 

Zurich 

— 

90 

2 

39 

— 

— 

— 

— 

e52-9 

— 

Moncalieri 

S. 

90 

•8 

41 

e  13     17? 

-   3 

24       1 

-21 

41-1 

55-8 

Algiers 

B.M. 

91 

•3 

50 

e  24     14 

?8 

(e  24     14) 

-13 

e  49-9 

55-9 

Vienna 

— 

94 

•2 

36 

e  13    30 

-  9 

— 

— 

— 

— 

Pola 

\V. 

94 

•6 

39 

e  24     12 

?S 

(e24     12) 

-50 

e56-6 

58-5 

Zagreb 

\V. 

95 

3 

38 

e  13    38 

-   7 

24    15 

-54 

50-9 

58-9 

Kncca  di  Papa 

Ag. 

95 

5 

42 

e  24    15 

?S 

(e24     15) 

-56 

e45-6? 

60-7 

l.emberg 

B^J. 

97 

2 

31 

— 

— 

— 

— 

e54-5 

62-7 

Biverview 

— 

113 

■0 

240 

e  45     54  ? 

9 

— 

— 

e53-8 

64-5 

Helwan 

M. 

114 

■7 

43 

19     54 

?  PR, 

— 

— 

— 

— 

Melbourne 

M. 

118 

■3 

236 

— 

— 

— 

— 

e55-9 

67-4 

Cape  Tow  11 

M. 

126 

■4 

119 

65      6 

?L 

— 

— 

(65-1) 

74-1 

Colombo 

M. 

154-2 

353 

92    54 

?L 

— 

— 

(92-9) 

98-1 

For  XoUs  see  next  page. 
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Notes  to  June  7d.  21h.  27m.  6s. 

Additional    records:      Berlieley    sives    To  =21h.26m.53s.  Ann    Arbor    To  = 

21h.25m.48s.       Cheltenham  PE?  =  +17m.l5s.,  F'S  i  =  +17m.25s.       Toronto 
T„=21h.28m.6s.  Victoria  To  =21h.2(jm.27s.  Ottawa  PR,  =  +8m.24s.. 

SRi  = +14m.36s.,  L  =  +20-9ni..  T„  =211i.27m.lOs.  Harvard  jdves  P  at 

26m.42s.,    and    the    true    P    as    S.        Also    SE  =  +8m.33s.,    eE=+16m.0s., 
P?   or  L  =  +19m.57s..   MX  =  +240m.,   T„  =21h.l6m.l2s.  La  Paz  T„  = 

21h.27m.23s.  Eskdalemuir      T„  =21h.27m.l2s.  Bidston      PR,  = 

+  15m.o7s.  Coimbra      LX  =  +46-9m.,      T„  =21h.27m.22s.  Uccle 

T„=21h.27m.30s.  De     Bilt     eSR.X  = +29m.6s.,     eSR,E  = +29m.lls., 

eSRj  =  +  33m.  19s.,  T„  =  +21h.27m.32s.  Barcelona  M  =  +64Gm.         Mon- 

calieri    MN=5o0m.  Pola    MN  =  +67-8m.  Zagreb    MNW  =  +59-9m. 

Rocca  di  Papa  L  =  +59-6m.  Riverview  MN  =  +C9-2m. 


June  7d.  Records  also  at  Ih.  (Sau  Fernando),  6h.  (Rio  Tiuto),  7h.  (Zagreb), 
9h.  (Tacubaya),  lOh.  (Algiers),  llh.  and  12h.  (La  Paz),  141i.  (Manila 
and  Riverview),  18h.  (Zurich),  23h.  (Athens). 


Jmie  8d.  20h.  13m.  12s.      Epicentre  5    OX.  128    OE.  (a.s  on  191G  Feb.  14d.  and  1916 
June  9d.). 

A  =  -  -613,   B  =  +  -785,  C  =  +  087  ;  D  =  +  -788,   E  =  +  -016  ; 

G  =  -0o4,   H  =  +069,   K  =  --996. 

It  seems  possible  that  the  Manila  S  is  one  minute  iu  error  ;  and  perhaps  both 
P  and  S  of  Mizusawa  :  but  without  knowledf?e  of  these  points  improvement 
of  the  solution  is  uncertain. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

lis 

325 

0  2  54 

-    2 

6     0 

+  46 

7-6 

9-3 

Batavia 

23-9 

243 

5  30 

+    3 

9  37? 

—    5 

— 

10-8 

Osaka 

30-5 

12 

6   43 

+  10 

11  41 

—    2 

16-4 

21-7 

Mizusawa       E. 

36  1 

17 

6  32 

-51 

11   57 

-74 

— 

— 

Riverview 

44-6 

152 

c  15      6 

?S 

(e  15     6) 

-    4 

e  24-1 

32-8 

Colombo 

48-0 

275 

14   48 

IS 

(14  48) 

-66 

— - 

— 

Kodaikanal 

50-3 

279 

19   54 

?SR, 

— 

— 

— 

— 

Helwau 

93-2 

300 

23   48 

-?s 

(23   48) 

-59 

— 

— 

Zasi'eb 

101-4 

319 

e  14     7 

-10 

— 

54  -8 

— 

])e  Bilt 

105 -2 

328 

— 

— 

e  27    18 

+  34 

51-8 

55-8 

Ediiiburuh 

107-2 

334 

58  48 

?L 

— 

— 

(58-8) 

— 

Kskdcik'uiuir 

107-5 

333 

31    48 

? 

— 

— 

— - 

— 

Stonylnirst 

108-1 

332 

• — 

— ■ 

— 

— 

— 

61-8 

Paris  108-3     326  —  —         —  —       54-8  — 

Additional  records:    Manila  gives  MN  =  +9-5m.,  T„  =20h.(12m.l6s.).  Ba- 

tavia     To=20h.(13m.33s.).  Osaka      MN  =  +23-5m.,      T„  =20h.l3m.39s. 

Mizusawa      X/8  =  +  12m.3s.,        To  =20h.(12m.54s.).  Riverview     eS  ^ 

+  19m.24s.,    P8  = +19m.49s.,    MN  =  +29-6m.  De    Bilt   MN  =  +55-6m., 

Epicentre  5°-8X.  124°-5E. 


Jmic  8d.  Records  also  at  2h.  (Tokyo),  3h.  (Andalgala),  8h.  (Athens),  lOh.  (Simla), 
llh.  (Tacubaya  (3)  ),  12h.  (Tacubava),  14h.  (Sydney  and  Rocca  di 
Papa),  loll.  (Tacubaya  and  Manila),  16h.  (Athens  (2)  ),  19h.  (Zi-ka-wei). 
23h.  (.San  Fernando). 


June  9d.      Records  at  2h.  (Tailioku),  131i.  (Rocca  di  Papa).  14h.  (Pompeii),  15h. 
and  17h.  (La  Paz),  18h.  (Manila),  19h.  (Rio  Tinto),  21h.  (La  Paz). 
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June  lOd.  15h.  35m.  30s.     Epicentre  4°  OS.  144° -SE.  (as  on  1916  Aug.  3d.). 

A  =  --812,   B  =  +o70,  C  =  -070;  D  =  +-581,   E  =  +  -814; 

G  =  +057,   H  =  -041,   K  =  --998. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

S. 

m.  s. 

s. 

m. 

m. 

Manila 

29-8 

309 

e  7     3 

+  37 

— 

— 

— 

— 

Sydney 

30  0 

169 

11   30 

?S 

(11   30) 

-13 

15-2 

17-5 

Riverview 

30-5 

169 

e  4   48 

-105 

i  10   48 

—  55 

e  15-7 

16-5 

Melbourne 

33-8 

179 

12     6 

?S 

(12     6) 

-32 

18-5 

19-0 

Bata^-ia 

37-6 

265 

e  9   30 

?PR, 

— 

— 

17-5 

Osaka 

39-6 

348 

8   14 

+  23 

— 

— 

— 

18-2 

Mzusawa       e. 

43-2 

356 

8   30 

+  10 

14   51 

0 

— 

— 

x. 

43-2 

356 

8   29 

+   9 

14   54 

+    3 

— . 

— 

Colombo 

65 -5 

279 

19  30 

?S 

(19   30) 

-    1 

— 

— 

Helwan 

1120 

301 

23  30 

? 

— 

— 

— 

— . 

De  Bilt 

121  4 

332 

— 

— 

e  29  30 

+  30 

e  58-5 

63-3 

Eskdaleiiiiiir 

122-5 

339 

— 

— 

— 

— 

51-5 

— 

Bidston 

123-9 

337 

61    12 

?L 

— 

— 

(61-2) 

69-5 

Kew 

124-2 

334 

— . 

— 

— 

— 

67-5 

^Moncalieri 

124-3 

320 

— 

— 

— 

— 

63-4 

— . 

San  FernEindo 

137-9 

324 

68  30 

?L 

— 

— 

(68-5) 

— 

La  Paz 

141-8 

123 

19  41 

[-   2] 

28  45 

? 

e  41  0 

42-3 

Additional  records  :    Riverview  gives  SRi  =  +12m.51s.,  MZ  =  +22 -6m.         Mel- 
bourne S  = +16m.48s.  Osaka  MX  = +17 -6m.  De  Bilt  e  = +37m.36s. 

June  lOd.  Records  also  at  Ih.  (San  Fernando),  3h.  (Rocca  di  Papa  and  Athens), 
4h.  (Zagreb),  5h.  (Riyerview),  14h.  (Zi-ka-wei),  19h.  (La  Paz),  22h. 
(Manila). 

June  lid.  12h.  36m.  25s.     Epicentre  19= -3X.  62° -5 W. 

A  =  +  -436,   B  =  -  -837,  C  =  +  -330  ;  D  =  -  -887,   E  =  -  -462  ; 

G  =  +-153,   H  =  --293,  K  =  --944. 


A       Az. 

P.        0 

-C. 

S. 

O-C. 

L. 

M. 

o                  o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Vieques 

3-0      249 

— 

— 

— 

— 

2-6 

3-3 

Cheltenham 

x. 

231     330 

5   16 

-   2 

9   29 

+    2 

e  12-2 

18-7 

E. 

23-1      330 

5    18 

0 

9   28 

+    1 

e  12-6 

17-3 

Washington 

23-3     330 

5    19 

-    1 

9   16 

-15 

12  1 

— 

Georgetown 

23-3     330 

e  5   19 

-    1 

9  33 

—    2 

11-7 

— 

Harvard 

24-2      344 

e  3  43 

? 

e  8  34 

-74 

13-6 

— 

Ithaca 

E. 

26-0      336 

— 

— 

e  10   16 

-   6 

e  12-6 

— 

X. 

26  0      336 

— 

— 

e  10   11 

-11 

e  13-2 

— 

Northfield 

26-3      344 

5   33? 

-18 

10     5? 

-23 

12-9 

— 

Toronto 

28-2      333 

— 

— 

— 

— 

131 

18-4 

Ottawa 

28-4      340 

e  5   29 

-43 

— 

— 

e  130 

— 

Ann  Arbor 

E. 

29-2     327 

6     5 

-15 

9  35 

1 

15-1 

20-9 

E. 

29-2     327 

5  41 

-39 

— 

— 

15-6 

20-9 

X. 

29-2     327 

4  53 

? 

10  35 

-45 

16-1 

20-8 

La  Paz 

36-2      189 

i  7   14 

-10 

13      7 

-    6 

20-0 

22-7 

San  Fernanci 

0 

51-9        58 

16   35 

?S 

(16   35) 

-    8 

— 

— 

Berkeley 

54-7      303 

— 

— 

— 

— 

e  27-6 

— 

Bidston 

56-5        38 

. — 

— 

— 

— 

— 

28-6 

Victoria 

56-5     316 

— 

— 

— 

— 

— 

37-5 

Eskdalemuir 

56-9       36 

13   35 

?PR, 

— 

— 

— 

— 

.Stonyhurst 

57-0       38 

— 

— 

— 

— 

— 

29-1 

Edinburgh 

57-1        35 

17    35 

?S 

(17   35) 

-12 

— 

36-1 

Barcelona 

58-5       53 

— 

— 

— • 

— 

e  28-6 

- — ■ 

Paris 

59-3        44 

— 

— 

e  17   35 

-40 

— 

- — 

De  Bilt 

61-2        40 

— 

— 

18  42 

+    4 

e  29-6 

32-6 

Zagreb 

68-4       47 

e  11   13 

+   6 

20     9 

+    2 

36-9 

— 

Helwan 

83-7        61 

44  35 

?L 

— 

— 

(44-6) 

— 

Additional    records 

:      Vieques 

gives    MX  =  - 

-2 -9m. 

Cheltenham 

T„  = 

12h.36m.25s 

Georgetown  ePX  = +5m.l7s.,  T„  =12h.36m.21s. 

Har- 

vard  eE  =  +  3m.  12s.,  eLX?  = 

+  8-0m. 

Toronto  L  = 

+  ll-9m.           La  Paz 

T„=12h.36m.l4s. 

De    Bilt    e  =  +22m.5 

3s.,    MX  = 

=  +34-2 

m.,    Epicentre 

19=-7X.  60°-SW. 

Jvme  lid.  Records  also  at  Oh.  (Taihoku),  6h.  (Manila),  12h.  (Rocca  di  Papa), 
14h.  (Zi-ka-wei),  15h.  (Osaka.  Taihoku,  and  Rocca  di  Papa),  18h.  (Kobe), 
19h.  (Osaka  and  Manila),  21h.  (Zagreb  and  Taihoku),  22h.  (San  Fer- 
nando), 23h.  (Mizusawa  and  Tokyo). 
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June  12d.  4h.  24ra.  40s.     Epicentre  43°0X.  125°0W.  (as  on  1914  Aug.  22d.). 
A  =  -  -420,   B  =  -  -599,  C  =  +  -682  ;  D  =  -  -819,   E  =  +  -574  : 

G  =  --391,   H  =  --559,   K  =  --731. 


Berkeley 

Victoria 

Lick 

Tucson  N. 

E. 

Ann  Arbor 

Toronto 

Ottawa 

Ithaca 

Washinston 

Georgetown 

Cheltenham 

Harvard 

Edinhurfrh 

Eskdalemuir 

Bidston 

Kew 

Shide 

De  Bilt  E. 

N. 

Paris 

Rio  Tinto 

Moncalieri 

Zagreb 

Rocca  di  Papa 

Helwan 


15 

15 
30 
32 
34 
35 
36 
36 
36 
38 
69 
70 
71 
74 
74 
75 
75 
77 
81 
82 
84 
87 
104 


Az. 

15°7 
12 
155 
129 
129 
77 
72 
69 
74 
80 
80 
80 
72 
31 
31 
32 
32 
34 
29 
29 
32 
45 
32 
26 
30 
21 


P. 

m.  s. 

e  1   15 

e  1  40 
4  10 
4  4 
6  20 


0-C. 

s. 
-10 

+    1 
+  24 

+  18 
-    9 


S. 


12   29? 
e  10  44 


e  7   54 
29     5 


32   26 


46  20 
e  45  3 
e  12  57 
e  16  44 

71   20 


11   32 
e  12  50 

(12   290 
e  19  29 


2L 

?I; 


0-C. 


—  3  1 


9-3 

9-3 

19-5 

21-6 

e  211 

20-8 

21-7 

e  19-8 

e  23-5 

221 

(29-1) 

35-3 

(32-4) 


-    4 


-41 
?L 


c  22 


?L 

?L 
+  11 
?PR, 

?L 


23   26 


32    6  36-3 

—  e  38-3 

—  e  45-3 

—  (46-3) 

48-8 
50-3 


+  10 


(71-3) 


M. 

m. 
3-8 
41 

10-3 
10-3 
20-4 
221 


44-3 

460 
47-3 
460 
47-5 
45-5 
48-3 
49-3 

54-3 
23-7 


Additional    records:     Bcrkelev    pives    MX  =  +3 •9m.  Georgetown    LN  = 

+  22-4m.,  eLE  -=  +23-4m.     "      Washington  S?  =  +17m.40s.  Cheltenham 

eLN  =  +22-4m.  Harvard     eX  ?  = +5m.54s.,      eX  =  +  llm.48s.,      eX  = 

+  19m.59s.,     LX  =  +21-4m.  Zagreb    MXW  =  +53-3m.  Rocca    di 

Papa  M  =  +  25  ■8m. 

June  12d.  Records  also  at  Ih.  (Pompeii),  7h.  (Manila),  8h.  (Helwan,  La  Paz, 
and  Colombo),  15h.  (La  Paz),  18h.  (Moncalieri).  22h.  (San  Fernando), 
23h.  (Batavia). 


June  13d.     8h.  58m 

35s.     Epicentre  14° -SX.  86° 

ow. 

A  =  +  -068, 

B  =  --966.  C 

=  +250 

;          D  =  --998, 

E  =  - 

•070  ; 

G  =  + 

■017, 

H  =  -  2 

50,  K 

=  -•968. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

^ 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Cheltenham 

25  0 

17 

5  45 

+    1 







13  3 

Washington 

25-7 

16 

5  44 

-    1 

10   11 

-    5 

12  2 

— 

Georgetown 

25-7 

16 

i  5  45 

0 

11   22 

?SR, 

e  147 

— 

Ann  Arbor 

E. 

27-9 

4 

5   37 

-30 

10   19 

-38 

130 

129 

X. 

27-9 

4 

5   5o 

-12 

10   31 

-26 

13  0 

131 

Ithaca 

X. 

291 

14 

e  6  39 

+  20 

e  12  24 

+  65 

— 

— 

E. 

291 

14 

e  6  54 

+  35 

c  12   27 

+  68 

— 

— 

Toronto 

29-7 

10 

— 

— 

— 

122 

— 

Harvard 

X. 

30-7 

21 

i  6  24 

-11 

11    331 

-13 

e  150? 

— 

E. 

30-7 

21 

i  6   33 

-    2 

11    42* 

-   4 

— 

— 

Ottawa 

321 

12 

6   36 

-12 

11   50 

-20 

14-9? 

— 

La  Paz 

35-6 

151 

7   27 

+    9 

13    13 

+    9 

184 

200 

Victoria 

45-7 

326 

— 

— 

— 

— 

23  9 

Edinburgh 

740 

35 

31   25 

?L 

— 

— 

(31-4) 

— 

De  Bilt 

79-3 

39 

— 

— 

22  24 

+    9 

e  38  4 

39-6 

Moncalieri 

82-4 

45 

e  13   16 

+  44 

— 

20-6 

— 

Rocca  di  Po 

pa 

86-7 

47 

e  12  37 

-20 

16     3? 

?PR, 

26-4 

Zagreb 

87-6 

43 

e  15   25 

?PR, 

25   25 

+  97 

. — . 

— 

Helwan 

1051 

53 

28   25 

?S 

(28   25) 

+  102 

— 

— 

Additional  records  :     Cheltenham  gives  MX  =  +13  •4m.  Georgetown  To  = 

8h.57m.l5s.  Ann    Arbor    SE  = +9m.55s.  Ithaca    To  =8h.57m.59s. 

Harvard  ToX?  =8h.58m.26s.,  T„E?  =8h.58m.35s.  Ottawa  L  -  +164m., 

T,  =8h.58m.348.  La  Paz  PR,  = +9m.33s..  T,  =8h.58m.45s.  De  Bilt 

M=+.52  0m. 


1-3 

(S-1) 

1-9 

e6-2 

7-6 
fi-9 

(e  5-7?) 
e  9-5 

5-6 
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June  13d.  18h.  13m.  55s.     Epicentre  39'OX.  27°-0E.  (as  on  1917  Aug.  8d.). 

A  =  +  -692,   B  =  +  -353,  C= +629  ;          D  =  + -454,  E  =  --891; 
G  =  +  -561,   H  =  +  -2S6,   K  =  --777. 

A       Az.           P.       0-C.         S.  0-C.       L.            M. 

o          „          m.  s.        s.          m.  s.  s.         m.           m. 

Athena                         2-8      248          0  47       +    3          —  — 

Helwan                        9-8      158          8     5        !L           —  — 

Pompeii                       9-8     284          2  31      -    4          —  — 

Zagreb                        10-6     314          —              —      e  4   26  -19 

Lemberg                   110     350         —             —         —  — 

Rocca  di  Papa         11-2     289      e  3  35      +48          —  — 

Graz                            11-6     318      e5  41?      ?L           —  — 

Moncalieri                 15-5     299          —              —      e  6  40  -   4 

De  Bilt                     20  0     318         —             —         —  —    e  10-9          — 

Additional  records  :    Athens  gives  MX  =  +l-5m.  Zagreb  iMNE  =  +7  •3m., 

iMXW=+7-6m.             Rocca    di    Papa    e=+lm.lSs.,  S  =  +4m.27s..    M  = 
+  5  0m. 


June  13d.     Records  also  at  Oh.  (De  Bilt,  Rocca  di  Papa,  and  Zagreb),  Ih.  (Helwan 
and  Eskdalemuir),  6h.  (La  Paz),  8h.  (Zi-ka-wei),  16h.  (Batavia). 


June  14d.  Records  at  Ih.  (Taihoku),  3h.  (San  Fernando),  8h.  (Lick),  13h.  and 
15h.  (La  Paz),  17h.  (Taihoku  and  San  Fernando),  20h.  (Tokyo),  21h. 
(Honolulu  and  Berkeley),  22h.  Lick  (2)  ),  23h.  (Bidston). 


June  15d.  Records  at  Oh.  (La  Paz,  Eskdalemuir,  Bidston,  De  Bilt.  and  Helwan), 
Ih.  (La  Paz),  4h.  (Tokyo),  5h.  and  lOh.  (Manila),  16h.  (La  Paz).  17h. 
(Zagreb),  19h.  and  22h.  (La  Paz). 


Jmie  16d.  5h.  11m.  Os.     Epicentre  8= -45.  155' -SE. 


A  =  -  -902, 

B  =  +406,  C 

=  --146 

;         D 

=  +  •410, 

E=  + 

-912  ; 

G=:    + 

•133, 

H  =  -060,  K  = 

--989. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

25°8 

189 

5  46 

0 

3  10  18 

0 

13-5 

16-2 

Melbourne 

31  0 

197 

— 

— 

10  54 

-57 

15-4 

16-4 

ManUa 

41-5 

303 

e  7   58 

-    9 

— 

— 

10-0 

— 

Tokyo 

46-6 

342 

8   40 

-    4 

■ — 

— 

— 

— 

Osaka 

47-2 

337 

8  52 

+    4 

— 

— 

— 

27-3 

Batavia 

48-5 

269 

e  9     0 

+    3 

— 

— 

— 

18-0 

HonoliUu 

54-2 

56 

17    12 

?S 

(17   12) 

+    1 

24-2 

25-9 

Victoria 

90-3 

41 

35   33? 

'  i 

41   27 

?L 

49-3 

54-8 

Toronto 

120-6 

44 

— 

— 

— 

— 

68-0 

— 

Capeto^^•n 

121-4 

221 

61   36 

?L 

— 

— 

(61-6) 

123-6 

Ottawa 

122-3 

41 

— 

— 

— 

— 

e  59-0 

— 

Helwan 

124-0 

300 

37      0 

?SR, 

— 

— 

• — 

— 

Zagreb 

1291 

324 

e  19   18 

[-    2] 

— 

— 

i  42  7 

— 

Edinburgh 

129-7 

345 

62     0 

?L 

— - 

— 

(62-0) 

— 

La  Paz 

129-9 

120 

18   44 

[-34] 

— 

• — 

62-9 

80-4 

De  Bilt 

130-2 

337 

e  23     0 

?PR. 

— 

— 

e  65  0 

65-9 

Pompeii 

132-9 

320 

19   18 

[-   7] 

— 

— 

— 

- — 

Rocca  di  Papa 

133-4 

322 

e  19  28 

[+    2] 

— 

— 

e  24-9 

28-4 

Moncalieri 

134-2 

328 

22  55 

?PRi 

— 

— 

57  -3 

— 

Additional  records:  Riverview  gives  PRi  = +7m.24s.,  i  =  +10m.23s.,  PS  = 
+  10m.33s.,  +llm.l5s.,  +llm.43s.,  MN  =  +16-0m.  Osaka  MN  = 
+  25-5m.         Toronto    LE  =  +74-6m.  Rocca    di    Papa    eP  = +19m.25s., 

M=  +19  •6m. 
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June  16d.  12h.  27m.  36s.     Epicentre  15'1N.  8-l°SW.  (as  on  1914  May  28d.). 
A  =  +  087,   B  =  -  -962,  C  =  +  -261  ;  D  =  -  -996,   E  =  -  091  ; 

G  =  +024,   H  =  --259,   K  =  --966. 

The  European  stations  from  Edinburgh  to  Paris  in  this  table  do  not  fit  at  all. 
They  must  have  had  some  other  origin,  Init  have  been  included  for  the  sake 
of  completeness. 

A       Az.  P.        O-C.        S.  O-C.        L.  M. 


Balboa  Heights 

80 

140 

1   58 

-   3 

(3   22) 

-15 

3-4 

3-5 

Washington 

24-8 

14 

5   51 

+  15 

10   21 

+  22 

12-9? 

— 

Ann  Arbor 

27-2 

2 

5   54 

-   6 

10  36 

-    9 

— 

14  4 

27-2 

2 

6      0 

0 

10  42 

-    3 

— 

14-5 

Ithaca 

28-2 

12 

6   21 

+  11 

11   13 

+  10 

— 

— 

Toronto 

29  0 

8 

— 

— 

11   48 

+  31 

14-7 

191 

Harvard         n. 

29-7 

21 

i  6   21? 

-   4 

11   22? 

-   7 

i  13-8? 

— • 

E. 

29-7 

21 

i  6  35 

+  10 

U   41 

+  12 

i  13  0 

• — • 

Xorthfield 

.30-8 

17 

6     4? 

-32 

11    19? 

-29 

14-4 

— 

Ottawa 

31-3 

12 

i  6  45 

+    4 

e  11   54 

-   2 

e  14-9 

— 

La  Paz 

35-5 

152 

3  54 

? 

— 

— 

17-3 

180 

Victoria 

45-9 

325 

— 

— 

— 

— 

291 

— 

Edinburgh 

72-9 

35 

17   54 

? 

— 

— 

— 

— 

Eskdalemuir 

72-9 

36 

18  24 

? 

— 

— 

— 

— 

Bidston 

731 

38 

18   24 

? 

26  54 

?SR, 

— 

361 

Stonyhurst 

73-3 

38 

— 

— 

— 

— 

• — 

21-9 

Shide 

74-3 

40 

— 

— 

e  21   19 

+    1 

• — 

— 

De  BUt 

78-2 

39 

e  13  23 

+  75 

e  22      1 

-   1 

39-7 

40-3 

Jloncalieri 

81-1 

46 

12  22' 

-    4 

i  22  28 

-   8 

34-4 

— 

Zagreb 

86-3 

43 

e  12  51 

-   4 

i  23  22 

-11 

— 

— 

Helwan 

103-8 

53 

24   24 

?S 

(24  24) 

-127 

— 

— 

Additional  records  :     Balboa  Heights  PX  =+ 2m.  15s.,    LN  =  +3-6in.,    MX  = 
+  3-7m.  Toronto       SE  =  +9m.42s.  Ithaca      SE  = +llm.l2s.,       T„  = 

12h.27m.50s.  Harvard     iX?  =  +  12m.32s..     T„X?  =12h.27m.45s.,     ToE  = 

12h.27m.44s.  Ottawa    i=+8m.l2s.,    SR,  =  +  13m.0s.,    T„  =  12h.27m.48s. 

Stonyhurst  M-+37-4m.  De  Bilt  e  =  +23m.30s.,  LX  =  +35  1m.,  MX  = 

+  35-3m.  Moncalieri      T„=12h.      (27m.50s.).  Zagreb      i=+13m.48s., 

eSXE?  =  +  22m. 33s.         These  records  arc  given  a  day  later. 


June  16d.  Records  also  at  Oh.  (San  Fernando).  Ih.  (La  Paz),  3h.  (Colombo), 
4h.  (La  Paz.  Rio  Tinto.  and  Marseilles),  7h.  (Moncalieri),  lOh.  (La  Paz), 
15h.  (Batavia),  16h.  and  17h.  (La  Paz),  18h.  (.San  Fernando),  21h. 
(Colombo). 


June  17d.  16h.  41m.  25s.      Epicentre  42°-5X.  85°-5\V. 

A  =  +  058,   B  =  -  -735,  C  =-  +  -676  ;         D  =  -  -997,   E  =  -  078  ; 
G  =  +053.   H  =  --674,   K  =  --737. 

The  solution  is  unsatisfactory  in  that  it  does  not  account  for  the  records  at 
De  Bilt  or  Ann  Arbor.  But  no  solution  satisfying  all  the  material  suggests 
itself,  after  several  trials. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 

o  o  111-     8. 

1   47 


Ann  Arbor 

1-3 

99 

Ithaca 

(i-6 

88 

Washington 

7-3 

116 

Georgetown 

7-3 

116 

Cheltenham 

7-5 

117 

Ottawa 

7-6 

64 

Harvard 

10-6 

86 

De  BUt 

581 

46 

e  1   50?    -    1 
i  1  55  0 


m.  s. 

s. 

m. 

— 

— 

41 

— 

— 

e  3-5 

— 

— 

e  4-2 

4   25? 

?L 

(4-4) 





e  4-6 

e  3   27 

+    1 

c  4-5 

e  4   13 

-32 

4-6 

c  15  35 

? 

— 

5-4 


Additional    records:      Ithaca    gives    eN  =  +3m.37s.         Georgetown     SX? 
+  4m.29s.         Ottawa   e  =  +2m.7s.         Harvard    LE=+80m. 


June  17d.      Records  also  at  Oli.  and  Ih.  (La  Paz),  13h.  (Osaka),  16h.  (Sitka),  18h. 
(Riverview),  22h.  (La  Paz),  23h.  (San  Fernando). 
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June  ISd.  15h.  45m.  15s.     Epicentre  41=0N.  13°-0E. 


A  =  + 

•735,   B 

=  +  •170,  C=  + 

656. 

A 

P. 

O  -C.          S. 

O-C. 

L. 

M. 

o 

m.  s. 

s.          m.  s. 

s. 

m. 

m. 

Monte  C'assino 

0-7 

0     7 

-   4          — 



. 

0-2 

Rocca  di  Papa 

0-8 

i  0   13 

+    1       i  0  26 

+    4 



0-6 

Pompeii 

1-2 

0  25 

+    7          0  43 

?L 

(0-7) 

Pola 

3-9 

e  1   14 

?.S      (el   14) 

-33 

e  1  -7  ? 

1-9 

Zagreb         x.E. 

5-2 

1   24 

4-4       i  2   29 

+    7 

i  2-7 

3-2 

x.w. 

5-2 

1   34 

+  14          2   25 

+    3 

i  2-9 

2  9 

Xo  additional  i-ccords. 

June  18d.     Records  also  at  Oh.  (Manila),  Ih.  (Tokyo),  3h.  (Rio  Tinto),  4h.  (Algiers), 
12h.  (Mauritius),  13h.  (Helwan),  16h.  (ManUa),  19h.  (Hehvan). 

Jime  19d.  21h.  12m.  8s.     Epicentre  39°^0N.  27°OE.  (as  on  1918  June  13d.  18h.). 
A  =  +  -692,  B  =  +  -353,  C  =  +  629  ;  D  =  +  -454,   E  =  -  891  ; 


G  =  +-561, 

H  =  +  -2 

86,  K  =  --777. 

A       Az. 

P. 

o  -c.      s. 

O-C. 

L. 

M. 

o                  o 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Athens 
Pompeii 
Zaga-eb 

Rocca  di  Papa 
De  Bilt 

2-8     248 

9-8     284 

10-6     314 

11-2     289 

200     318 

e  0  47 

2  28 

e  1  52 

i  3  40 

+3       i 1   17 
+    1          — 

I          i  4   50 

?             — 

0 

+    5 

e 

5-3 
9-8 

1-6 

4-5 
10^8 

iditional  records 

:    Athens  gives  MX  = 

+  2 -2m.,  Zagreb 

i  =  +4 

m 

33s. 

De 

BUt  MX  =  +10 ■7m. 

Jime  19d.  Records  also  at  Ih.  (Manila),  2h.  (San  Fernando).  Oh.  (Manila).  8h. 
(Tokyo),  12h.  (Hehvan  and  La  Paz),  13h.  (La  Paz),  loh.  (Hehvan),  19h. 
(San  Fernando),  20h.  (Manila),  23h.  (Riverview  and  Graz). 

June  20d.  Records  at  3h.  (San  Fernando),  5h.  (Balboa  Heights  and  ManUa),  6h. 
(Tokyo),  7h.  (Manila),  17h.  (Paris),  20h.   (Audalgala),  21h.  (Honolulu). 

June  21d.  3h.  59m.  5s.      Epicentre  22"0S.  141  -UW. 

A  =  -721,   B  =  --583.  C  =  --375;  D  =  --629,   E=+-777; 

G  =  +291,   H  =  +-236,   K  =  --927. 

A       Az.  P.       O  -C.  S.         O  -C.        L.  M. 


„ 

„ 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Honolulu 

46-4 

338 

29  49 

Ih 

35 

7 

I 

37-8 

38-4 

Riverview 

60-0 

243 

— 

— 

— 

— 

e  68-0 

69-7 

Berkeley 

62-4 

17 

— 

— 

e  23 

55 

?SRi 

— 

— 

Cipolletti 

634 

124 

28   13 

? 

— 

— 

35-2 

39-2 

La  Paz 

68-4 

100 

11      7 

0 

20 

8 

+    1 

27-4 

29-3 

Chacarita 

71-9 

121 

38   43 

?L 

— 

— 

(38-7) 

— 

Victoria 

72  2 

12 

37   58 

?L 

— 

— 

(38-0) 

42-9 

Toronto 

86-5 

40 

— 

— • 

— 

— 

591 

— 

CapetouTi 

120-8 

160 

70  49 

?L 

— 

— 

(70-8) 

72-8 

Edinburgh 

134-1 

32 

61    55 

?L 

— 

— 

(61-9) 

71-4 

Eskdalemuir 

134-3 

32 

— 

— 

— 

— 

60-9 

— 

De  Bilt 

140-3 

32 

— 

— 

— 

— 

61-9 

66-0 

Helwan 

169-6 

40 

85   55 

?L 

— 

— 

(85-9) 

— 

Additional  records  :    Riverview  gives  MX'  =  +73-6m.         Victoria  L  =  +40-4m. 

The  above  solution  is  clearly  defective,  but  will  serve  to  show  the  diftlculties 
in  reconciling  all  the  observations.  There  were  probably  at  least  two  shocks, 
one  of  them  about  38'  from  Honolulu  at  4h. 21m. 20s.,  accordiuL'  to  the 
Honolulu  record.  The  Berkeley  record  would  lit  in  with  this  and  place  the 
epicentre  a  few  degrees  from  Berkeley,  and  if  we  adopt  the  position  32'  OX. 
119'-0W..  as  on  1917  Xovcniber  7,  and  191.5  Xoveiuber  21.  the  European 
record^  (Eskdalemuir,  De  Bilt,  and  Edinburgh)  will  also  fit  fairly  well  :  but, 
ill  view  of  the  complete  sUencc  of  other  American  stations,  it  seems  impos- 
sible to  put  forward  tins  solution  seriously,  though  we  may  give  the  figures  : 
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June  2U].  4h.  21m.  20^:;.     At  32°-0N.  119°0W.,  as  ou  1917  Nov.  7. 


Berkeley 

Honolulu 

Eskdalemuir 

Edinburgh 

De  Bilt 

CapetowTi 


6-4 
36-2 
76-9 
76-6 

82 -S 
144-5 


O-C. 


(1  40) 
7   34 

39  40 

48  34 


+    2 
+  10 


in.  s. 

1  40 

12  52 


O-C. 


-21 


L. 
m. 

15-6 
38-7 

(39-7) 
39-7 

(48G) 


June  21d.  5h.  54m.  36s.     Epicentre  19°0X.  144'0E. 

A  =  -  -765,   B  =  +  -556,  C  =  +  -326  ;  D  =  +  088,   E 

G  =  --263,  H  =  +191,  K  =  --946. 


Tokyo 
Osaka 
ISlizusawa 

Manila 
Zi-ka-wei 


171 
17-4 
20-3 
20-3 
22-5 
23-7 


Az. 

348 
336 
354 
354 
262 
305 


P. 

m.  s. 

e  4   13 

4   28 

4   41 

4   39 

e  5   13 

c  5   13 


O-C. 

+  7 
+  18 

-  4 

-  6 
+  2 
-12 


+  ■809  ; 
O-C.        L, 


8   22 

8  19 

9  17 
10   52 


-  7 
-10 
+  2 
?L 


9-9 
(10-9) 


M. 
m. 


10-2 


10-6 


Additional  records  :    Osaka  MN  =  +ll-4m..  and  Manila  MN  =  +10-4m. 


June  21d.  Records  also  at  Oh.  (Lick  and  San  Fernando),  3h.  (Apia),  14h.  (Lick 
and  Manila),  15h.  (Manila,  La  Paz,  Batavia.  and  Zi-ka-wei),  16h.  (Helvvan, 
De  Bilt,  and  Bidston),  20h.  and  21h.  (Taihoku),  22h.  (Cape  To^vn), 
23h.  (Lick). 


June  22d.  22h.  5m.  30s.     Epicentre  9°-5N.  84°0W.  (as  on  1916  April  26d.  2h.). 

A  =  +  103,   B  =  -  -981,  C  =  +  165  ;  D  =  -  -995,   E  =  -  105  ; 

G  =  +017,   H  =  -164,   K  =  --986. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

g 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Heights 

X. 

4-4 

96 

1   20 

+  12 

(1   56) 

-    5 

1-9 

3-0 

K. 

4-4 

96 

1   14 

+   6 

— 

2-4 

3-2 

Vieques 

N. 

20  0 

62 

■4  47 

+   6 

— 

— 

— 

— 

Cheltenham 

N. 

29-9 

11 

c  6  39 

+  12 

e  11   39 

+    7 

e  17-7 

19-8 

Washington 

30  0 

11 

(6  23  0 

—   5 

(11   57?) 

+  23 

17-3 

— 

Georgetown 

30  0 

11 

c  6  30 

+    2 

10  53 

-41 

15-9 

— 

La  Paz 

30-4 

149 

6  25 

-   7 

11   31 

-10 

15-9 

16-6 

Aim  Arbor 

X. 

32-8 

0 

6  36 

-19 

10  42 

? 

— 

20-5 

Ithaca 

33-5 

10 

c  8     7 

J  PR, 

0  14   18 

?SR, 

18-4 

— 

Toronto 

34  -4 

6 

— 

. — 

— 

— 

15-5 

20-4 

Harvard 

34-8 

17 

7      3 

-   8 

i  12  54 

+    2 

e  17-6? 

— 

Ottawa 

36-6 

10 

i  9  42 

? 

i  13     6 

-12 

c  20-5 

— 

Victoria 

51  0 

327 

— 

— 

— 

— 

26-4 

38-7 

Edhiburgli 

771 

35 

21    30 

?S 

(21   30) 

-20 

52-2 

.Stonyhurst 

77-4 

37 

15      0 

?PRi 

i  26  36 

?SR, 

— 

42-8 

Tortosa 

79-7 

50 

13   20 

+  63 

— 

— 

43-5 

47-6 

Paris 

80-6 

42 

— 

— 

e  28  30 

?SR, 

38-5 

— 

Rocca  di  Papa 

88-6 

48 

i  13   18 

+  10 

e  22  12? 

-107 

28-5 

30-3 

Helwan 

106-5 

55 

28   30 

?s 

(28  30) 

+  93 

— 

— 

Manila 

145-5 

314 

e  19   50 

r+  1] 

— 

— 

— 

Additional  records  :    Vieques  gives  ePE  =  +4in.58s,       Washington  gives  P  as 
S  and  S  as  L.         (Seorgetown  eLN?  =  +  12-7m.,  LX--+16-6m.  Ithaca 

LN  =  +19-2m.  Toronto    LE=+19-2m.  Harvard    iS?  = +8m.28s., 

LE  =  +230,  To?  =21h.56m.51s.     Very  uncertain.         Victoria  L  = +31  •3m. 


June  22d.  Records  also  at  (Hi.  (San  Pernando),  2h.  and  51i.  (Roccii  di  Papa), 
lOli.  (Manila).  13h.  (CipoUetli),  141i.  (Atliens  and  La  Paz).  I71i.  (Tokyo). 
18h.  (Helwan). 
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June  23d.  Records  at  Oh.  (Manila),  Ih.  (Taihoku  and  San  Fernando),  4h.  (Athens 
(2)  ),  oh.  (La  Paz),  6h.  (Athens),  Hh.  (La  Paz),  loh.  (Rocca  di  Papa), 
23h.  (Manila). 

June  24d.  Ih.  57m.  2Ss.     Epicentre  42°-3N.  17°-8E. 

A  =  +-704,   B  =  +  -226,  C  =  +  -673. 

A  P.        O-C.          S.  0-C.  L.  M. 

o  m.  s.        s.  m.  s.  s.  ni.  m. 

Monte  Cassino           2-8  0  50      -i-   6         —  —  —  — 

Pompeii                       2-9  0  45            0          1   20  0  —  — 

Rocca  di  Papa           3-8  13+4          —  —  —  2-1 

Zagi'eb                         40  i  1   46         ?S  (i  1   46)  -   4  (2-5)  2-8 

Additional  record  :    Zagreb  gives  e  =  +lm.42s.     Also  L  is  recorded  as  S. 


1918.     June  24d.  14h.  46m.  40s.      Epicentre  1°-2S.  149°-5E. 

A  =  -  •862,   B  =  +  -508,  C  =  -  021  ;  D  =  +  -508,  E  =  +  -862  ; 

G  =  +011,  H  =  -018,  K  =  -1000. 


o 

Station  and 

.S 

■3 

Component. 

■s. 

A 

ir; 

P 

O-C. 

S. 

O-C. 

L. 

M. 

= 

, 

M. 

s. 

s. 

M.       S. 

s. 

M. 

M. 

Manila 

w. 

32-4 

302 

7 

32 

+  40 

12    30 

+  16 

16-0 

16-7 

River\-iew 

— 

32-7 

178 

e7 

14 

+  20 

e  11      2 

-77 

el3-3 

16-9 

Sydney 

M. 

32-7 

178 

11 

8 

?S 

(11      8) 

-71 

150 

171 

Melbourue 

M. 

36-8 

188 

13 

8 

?S 

(13      8) 

-13 

191 

21-0 

Taihoku 

O. 

37-7 

318 

— 

— 

— 

— 

e  14-0 

— 

Osaka 

0. 

38-2 

342 

— 

— 

10      1 

?PR, 

— 

20-0 

Honolulu 

M. 

55-9 

63 

9 

38 

-   7 

17    20 

-13 

24-8 

27-3 

Victoria 

M. 

89-1 

41 

42 

50 

?L 

46    17 

?L 

52-2 

57-6 

Helwan 

M. 

114-8 

303 

21 

20 

?PR 

— 

— 

— 

— 

Graz 

\V. 

119-2 

327 

— 

— 

— 

_ 

e62-3 



Toronto 

M. 

119-3 

38 

— 

— 

— 

— 

63-5? 

75-8 

Zagreb 

W. 

120-3 

325 

— 

— 

e31     20 

+  149 

61-3 

— 

Ottawa 

— 

120-6 

34 

— 

— 

— 

— 

i55-2? 

— 

De  Bilt              x. 

— 

121-0 

335 

— 

— 

— 

— 

e61-3 

66-2 

E. 

— 

121-0 

335 

— 

— 

— 



e62-3 

65-6 

Edinburgh 

M. 

121-0 

344 

46 

20 

?L 

— 

(46-3) 

— 

Eskdalemuir 

G. 

121-5 

343 

— 

— 

e28    31 

-30 

57-3 

— 

Stonyhurst 

M. 

122-4 

340 

— 

— 

— 





78-3 

Bidston 

M.S. 

123-0 

340 

29 

20 

?S 

(29    20) 

+  8 

(36-3) 

76-6 

Paris 

— 

124-5 

334 

— 

— 

— 

— 

e64-3 

78-3 

Shide 

— 

124-6 

339 

— 

— 

— 

— 

e64-6 

— 

Coimbra 



136-1 

337 

— 

— 

— 



6  73-6 



La  Paz 

Bi. 

138-9 

116 

19 

50 

[+12] 

— 

61-7 

— 

Additional    records:      Manila    gives     MN  =  +16-3m.  Riverview     PS  = 

+  llm.35s.,    MZ=+17-lm..    To  =14h.49m.6s.  Melbourne    S  =  +17in.8s., 

SR,  = +17m.56s.  Ilonolidu  To  =  14h.46m.42s.  Toronto  LE  = +71  ■4m. 

Ottawa  eL  =  +59-3ni.  Bidston  gives  S  as  P  and  L  a.s  S. 

The  above  is  about  the  best  compromise  solution  that  can  be  obtained  from 
rather  refractory  data.  But  the  La  Paz  residual  (+12s.)  suggests  a  "  high 
focus."  If  we  suppose  a  focus  0  020  above  the  normal  and  transfer  the 
epicentre  to  1%S.  ]o4'E.  (as  on  1914  May  18-19),  the  chief  observations  near 
the  epicentre  would  be  as  follows  : — 

A=--S99,   B  =  +  -438,   C=-017. 


Corr.  for 

A 

Focus. 

1'. 

O-C. 

S. 

O-C. 

0 

m.  s. 

s. 

m.    s. 

s. 

Riverview 

32-9 

+  1-5 

7   14 

+      6 

11     2 

-104 

Sydney 

32-9 

+  1-5 

11     8 

?S 

(11      8) 

-   98 

Manila 

36  -3 

+  1-6 

7   32 

—      0 

12   30 

-   67 

Melbourne 

37-8 

+  1-6 

13     8 

'S 

(13      8) 

-   49 

Osaka 

39-8 

+  1-7 

10     1 

-^114 

— 

Honolulu 

51-9 

+  2-2 

9   38 

^      4 

17   20 

+    10 

The  Osaka  observation  may  be  2min.  in  error,  but  the  discordances  in  S  for 
the  first  fom-  stations  probably  represent  something  real,  perhaps  another 
shock  from  another  focus. 
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Juue  24d.  Records  also  at  Oh.  (San  Fernando),  2h.  (Osaka,  Tokyo,  and  Manila), 
3h.  (Manila),  Sli.  (Taihoku),  13h.  (San  Fernando),  14h.  (La  Paz),  2111. 
(Tortosa). 


June  2od.  Records  at  Oh.  (San  Fernando),  3h.  (Monte  Cassino),  6h.  (Hehvau  and 
La  Paz),  lOh.  (Hehvau),  12h.  (La  Paz),  19h.  (Zi-ka-wei  (2)  and  Taihoku), 
21h.  (La  Paz). 


June  2()d.      13h. 

46m. 

3s.     i 

]picen 

tre  35=  OJ 

C.  139= 

5E. 

A  =-023,  B 

=  -f  -5 

32,  C 

=  -f -574 

D 

=  +  •649, 

E=  -r 

•760.  ; 

G  =  - 

•436, 

H  =  +  -372,  K  - 

=  -819. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Tokyo 

0  7 

16 

0  14 

-    3 

0  23 

-f    3 

— 

— 

Osaka 

3-4 

266 

0   54 

-t-    1 

— 

— 

1^7 

32 

Kobe 

30 

266 

0   56 

0 

— 

— 

IS 

2  2 

ilizusawa 

E. 

4-3 

17 

1      7 

0 

1    58 

0 

— 

— ■ 

X. 

4-3 

17 

1      (i 

-    1 

1   57 

-    1 

— 

— 

Zi-ka-wei 

13  (3 

261 

3   43 

-    4 

7    51 

IL 

90 

10  0 

Melbourne 

730 

176 

— 

— 

— 

— 

— 

502 

Edinburgh 

S3-7 

340 

45   57 

IL 

— 

— - 

(460) 

— 

Graz 

83-7 

325 

e  12  35 

—   5 

• — 

— - 

— 

— 

De  Bilt 

N. 

84-2 

334 

— 

— 

— 

— 

e  46  0 

53-4 

E. 

84-2 

334 

— 

— 

— 

— 

e  47^0 

501 

Zagreb 

84-5 

324 

e  12  32 

-13 

— 

— 

48^0 

— 

.Stonyhxu'st 

85-3 

339 

— 

— 

— 

— 

— 

53  0 

Bidston 

85-8 

339 

40  27 

?L 

— 

— 

(40^4) 

46  0 

Helwan 

86-4 

304 

22  57 

;s 

(22  57) 

-37 

— 

— 

Paris 

87-9 

333 

— 

— 

— 

— • 

540 

56  0 

Moncalieri 

88-9 

328 

8  47   27 

?L 

50   53? 

2 

55-4 

— 

Rocca  di  Papa 

89-1 

323 

i  16  28 

?PR, 

— 



584 

59-6 

La  Paz 

149-2 

60 

i  20     9 

[-fl5] 

— ■ 



— 

— 

Additional     records:      Osaka    srives     MX  = -1-2  •4m.         Kobe     MX  =  -f2  0m. 
Zi-ka-wei  SR,E  = -i- 8m. 3 Is.  Melbourne  i5I  = -f  72  ^m.  Rocca  di  Papa 

M=  +16  •6m. 


June  26d.  21h.  29m.  50s.     Epicentre  16°0S.  168°0E.  (as  on  1917  May  29d.  and 
1917  Nov.  29). 


A  =  -  940,   B  =  +  -200,  C  =  -  276  ;  D  =  +  -208,   E 

G  =  +-636,   H  =  -159,  K  =  -  755. 


•978  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

19°^  7 

86 

e  4  40 

+    3 

— 

— 

8^2 

11-6 

Riverview 

23  4 

217 

5  28 

+    7 

e  9  34 

+    1 

e  122 

146 

Sydney 

23-4 

217 

5   22 

+    1 

9  52 

+  19 

12  7 

13  5 

Melbourne 

29  8 

219 

— 

— 

12   28 

+  57 

19  3 

198 

Atlelaide 

324 

230 

11   58 

?S 

(11    58) 

-16 

— 

19-9 

Honolulu 

501 

43 

16    16 

.'S 

(16    16) 

-    4 

22-4 

23 -it 

Osaka 

59  4 

329 

10      4 

-    4 

— 

— 

— 

29-3 

Victoria 

88-5 

38 

— 

— 

— 

— 

4()7 

511 

Kodaikanal 

93-4 

279 

61    10? 

?L 





(61  2?) 

La  Paz 

1158 

118 

72   22 

?L 

— 

— 

(724) 

— 

Toronto 

117-2 

4  9 

— 

— 

— 

— 

62  3 

69  5 

Ottawa 

119-7 

45 

— 

— 

— 

— 

e  59-2 

. — 

Helwan 

1380 

298 

28   10 

?S 

(28    10) 

-162 

. — 

De  BUt           E. 

1414 

343 

c  20  40 

[+58] 

— 

— 

e  742 

78  4 

N. 

141-4 

343 

— 

— 

— 

c  752 

77-6 

Bidston 

142  0 

351 

73      4 

?L 

76  34 

?L 

(73-1) 

82-6 

Zagreb 

1421 

330 

e  22   10 

?PH, 

— 

— 

— 

Rocca  di  Papa 

1467 

328 

19   38 

[-13) 

— 

— 

— 

19  s 

Additional    records:       Riverview    pivcs    i  =  +6m.21s.,      PS  =+ 9m. 57s.,      i 
+  llin.32s.,  MN   -  +132in.  Melbourne  SRj  =  +  16m.34s.  Ottawa  L 

+  64  2m.  and   +68  ■2m. 
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June  26d.  Records  also  at  Oh.  (Tokyo),  5h.  (La  Paz  and  Batavia),  12h.  (Athens 
(2)  ),  14h.  (Tokyo),  loh.  (Zi-ka-wei),  19h.  (Tokyo ),»21h.  (San  Fernando), 
23h.  (Harvard  and  Stonyhnrst). 

June  27d.  21h.  29ni.  30s.     Epicentre  53=-5X.  loO^OW.  (as  on  1917  June  4d.  and 
July  25d.). 

A  =  -  055,   B  =  -  -213,  C  =  +  -804  :  D  =  -  358,   E  =  +  -934  ; 

G  =  --751,  H  =  --288,  K=--595. 

A        Az.  P.         0-C.        S.  O-C.        L.  M. 


o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

22-8 

89 

10  58 

Ih 



. 

(110) 

22-9 

Honolulu 

32-2 

177 

6  48 

-   2 

. — 

— 

13-1 

16-5 

Toronto 

50-7 

67 

— 

— 

— 

— 

31-8 

37-9 

Harvard 

561 

63 

— 

— 

— 

— 

31-4? 

Edinburgh 

68-8 

14 

20     0 

?S 

(20     0) 

-12 

— 

50-8 

Eskdalemuir 

69-3 

14 

— 

— 

e  20  37 

+  19 

42-5 

Bidston 

71-2 

15 

20  36 

?s 

(20  36) 

-    4 

— 

35-5 

Kew 

73-5 

14 

— 

• — 

— 

— 

— 

50-5 

De  Bilt 

73-6 

10 

. — 

— 

21   23 

+  14 

39-5 

41-4 

Shide 

741 

15 

— 

— 

i  21   29 

+  14 

48-0 

50-7 

Paris 

76-5 

12 

— 

— 

e  19  30 

-133 

45-5 

54-5 

Graz 

79-3 

3 

e  12     9 

-    6 

22  36 

+  21 

— 

— 

Zasreh 

80-6 

3 

e  12   14 

-    9 

e  22  30 

0 

48-5 

— 

Moncalieri 

80-8 

9 

e  23     2 

?s 

(e  23     2) 

+  29 

47-9 

— 

Coimbra 

82-9 

22 

— 

— 

— 

— 

e  440 

— 

Tortosa 

83-9 

16 

12  37 

-   4 

23     5 

-   3 

— 

57-2 

Rocca  di  Papa 

84-4 

6 

12  34 

-10 

— 

. — 

12-9 

Rio  Tinto 

85-6 

21 

32     0 

?L 

— 

— 

(32-0) 

54-5 

San  Fernando 

87-0 

22 

41   30 

?L 

53      0 

? 

(41-5) 

59-5 

Helwan 

96  0 

351 

43   30 

?L 

— 

— 

(43-5) 

— 

La  Paz 

103-7 

99 

— 

— 

— 

— 

75-5 

- — 

Additional  records:    Toronto  trives  L  =  +36-2m.  Harvard  L?  = +32-3m., 

LE  =  +37  0m.,  L  =  -^42-8m.  Stonyhurst  A  =70°-9,  g-ives  "Tremors  from 
20h.50m.  to  21h.40m."  De  Bilt  LN  =  +41  -5m.  Moncalieri  S?  =  +35m.37s. 
San  Fernando  L  =  +56-5ni.,  MX  =  +58  0ni. 


June  27d.  Records  also  at  3h.  (La  Paz),  4h.  (De  Bilt  and  Hehvan),  5h.  (La  Paz), 
6h.  (Rocca  di  Papa),  llh.  and  12h.  (La  Paz),  14h.  (Pola),  16h.  (Mel- 
bourne). 

Jime  28d.  Records  at  Oh.  (San  Fernando),  7h.  (La  Paz),  8h.  (La  Paz,  Balboa 
Heig-hts,  and  Helwan),  9h.  (Tacubaj'a),  12h.  (La  Paz  and  Apia),  14h. 
(Riverview). 


June  29d.  4h.  12m.  30s.     Epicentre  7°0N.  137°0E. 

A  =  --726,   B=+-677,  C  =  +]22;  D  =  + -682,   E  =  + -731  ; 

G  =  -  089,   H  =  +  -083,   K  =  -  -993. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 

s.  m.  s. 

0      e  14   48 

?L  — 

?  ■ — 

?L         70  48 

Riverview  gives  MX,  =  +39 -3m.  Sydney  gives  P=4h.6m.0s.  This  de- 
termination depends  entirely  on  the  Riverview  observations  and  the  L  given 
by  Batavia.  Even  if  these  are  correct  the  epicentre  may  therefore  lie  any- 
where on  an  arc  of  a  circle  drawn  with  Riverview  as  centre,  and  distant 
between  30°  and  40°  from  Batavia,  but  the  whole  uncertainty  is  greater  still. 


Batavia 

32-9 

247 

— 

Riverview 

43-0 

163 

e  8   18 

Sydney 

43-0 

163 

— 

Melbourne 

45-4 

171 

— 

Colombo 

56-7 

274 

39     0 

Helwan 

99-9 

302 

30  30 

De  But           X. 

1081 

331 

— 

E. 

108-1 

331 

— 

Eskdalemuir 

109-5 

337 

— 

Bidston 

110-9 

336 

59  48 

m. 

m. 

e  18-5 

22-5 

e  36-1 

40-2 

— 

39-3 

37-3 

38-6 

(39  0) 

41-0 

77-5 

81-8 

78-5 

79-6 

70-5 

— 

(59-8) 

84-3 

June  29d. 


llh. 
12h. 


2m. 
51m. 


Os. 
10s. 


(I) 
(11) 
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(    Epicentre  42° -SN. 
I  24d.  Ih.). 


17°-8E.    (as   on   1918   Jvme 


A  =  +-704,   B  =  +-226,  C=+-673. 


A 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

jj 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Pompeii 

2-9 

e  2  28 

?L 

. — 

— 

(e  2-5) 

• — 

II 

2-9 

e  2   14 

?L 

— 

— 

Ce  2-2) 

— 

I  Pola 

3-8 

1   49 

?S 

(1    49) 

-f    5 

2  0 

2  1 

I  Rocca  dl  Papa 

3-8 

i  1   29 

?s 

(i  1   29) 

-15 

— 

2-S 

II 

3-8 

e  0  56 

-   3 

1   56 

+  12 

— 

2-9 

I  Zagreb               x 

.E. 

4  0 

i  1      5 

+    3 

i  1  54 

+    4 

— 

2  0 

I                                         X. 

w. 

40 

0   59 

-    3 

i  1   43 

-   7 

— 

1-9 

II 

4  0 

i  0   59 

-   3 

i  1  56 

+    6 

— 

— 

I  Zurich 

8-3 

e  2     5 

-    1 

3   19? 

-26 

— 

— 

Zagreb  i  gives  another  M  =  + 1  •9m.,  ii  i  =  +  Im.Cs. 


June  29d.  16h.  15m.     Epicentre  near  Berkeley  and  Lick, 
not  recorded  elsewhere. 


A  very  slight  shock 


Berkeley         x. 

E. 

Lick  N. 


eP. 


eL 


M. 


51 

69 

72 

52 

67 

72 

41 

50 

63 

41 

50 

66 

40 

49 

56 

June  29d.  Records  also  at  Oh.  (Tokyo).  Ih.  (Manila),  2h.  (La  Paz),  6h.  (Stony- 
hurst),  7h.  (La  Paz),  8h.  (Manila).  14h.  (San  Fernando),  20h.  (Stony- 
hurst),  21h.  (Mizusawa  and  Tokyo),  22h.  (Tokyo). 


Jxme  30d.     Records  at  4h.  and  5h.  (Batavia).    6h.   (Melbourne),    Sh.  (Manila), 
16h.  (La  Paz),  19h.  (San  Fernando),  22h.  (Tokyo). 
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(Continued). 


FOEMEELY    THE    BULLETIN    OF    THE 
BKITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  contains  the  information  for  Juh'. 
August,  and  September,  1918.  The  practice  of  presenting  three 
months'  records  at  a  time  is  found  to  be  convenient. 

Special  attention  has  been  paid  to  the  series  of  shocks  from 
the  Epicentre  46o-5N.  1510-4E.  For  the  first  of  these  (on 
Sept.  7d.  17h.)  the  focus  was  apparently  0-030  radius  above  the 
usual  depth,  while  for  that  on  Sept.  8d.  5h.  it  seems  to  be  at  normal 
depth.  The  essential  difference  between  the  two  cases  is  shown 
by  a  direct  comparison  in  a  note  to  Sept.  8d.  5h.  The  repetition 
on  Sept.  8d.  Oh.,  however,  seems  to  agree  with  Sept.  7d.  17h. 
For  the  other  repetitions  the  evidence  is  generally  too  slight  to 
decide  whether  the  focus  is  high  or  normal,  though  on  Sept. 
12d.  13h.  there  seems  to  be  a  return  to  the  high  focus  of  Sept.  7d. 
17h.  [Another  instance  of  the  occurrence  of  shocks  at  different 
depths  below  the  same  Epicentre  seems  to  be  furnished  by  the 
shocks  of  1918  Feb.  7d.  5h.  and  1918  Sept.  lid.  4h.,  the  latter 
having  normal  depth,  the  former  0-025  below,] 

But  the  series  has  another  point  of  interest.  It  is  shown 
.that  the  periodicity  of  21min.  suggested  in  another  connection 
has  no  appreciable  influence  in  determining  the  sequence.  But 
the  suggestion  of  Dr.  Jeans  (Proc.R.S.  A.Vol.  102,  p.  554,  1923) 
that  the  shocks  recur  after  times  mti+nta  where  tj  — 125*8min. 
and  t2=222-0min.  was  found  to  be  borne  out  with  striking  accu- 
racy on  one  condition,  viz.,  that  for  the  time  of  the  first  shock 
(Sept.  7d,  17h.)  the  value  of  m  is  at  least  +2.  Otherwise  {i.e., 
if  m  and  n  are  zero  for  the  first  shock)  the  first  two  repetitions 
cannot  be  represented  with  positive  values  of  m  and  n  ;  though 
from  the  third  shock  onwards  this  can  be  done.  The  representa- 
tion is,  however,  so  satisfactory  if  this  condition  be  granted  as 
to  support  Dr.  Jean's  suggestion  very  strongly. 


H.  H.  TURNER. 


University  Observatory,  Oxford, 
1923  August  8th. 


1918    JULY,   AUGUST   &   SEPTEMBEK. 


1918.     July  Id.  6h.  8m.  18s.       Epicentre  9°  5N.  127°  OE. 


A  =  --594,  B  =  +-788,  C  =  + -165  ;  D  =  +-799,   E 

G  =  -099.  H  =  +  -132.  K  =  --986. 
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24 
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20 
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33-6 
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NOTES  TO  July  Id.  6h.  8m.  ISe. 

Additional  records  :    Manila  gives  MN  =  +4-5m.         Zi-ka-wei  MN  =  +17-3m. 
Batavia    gives    its    records    ten    minutes    early.  Kobe    MN=+16-lm. 

Osaka  MN  =  +15-9m.  Mizusawa  SN  =  +12m.6s.  Adelaide  S  is  given 

as  PR,,  also  S  =  +18m.l9s.,  SR,  =  +2Um.4s.  Riverview  ePR,  =  +llm.7s., 

eS=+16m.ls.,  PS  =  +  16m.25s.,  MN  =  +25-5m.,  MZ  = +37 -Sm.,  T„  = 
6h.8m.36s.  Sydney  gives  S+lOm.  wrong.  Melbourne  S  is  given  as 
PRj,     also      S  =  +22m.6s.,      SR,  = +25m.42s.,      SR,  = +27m.l2s.  Simla 

MN  =  +31-4m.  Zagreb  MNW= +63  ^m.  Pola  MN  = +6.5-9m.  Rocca 
di  Papa  L  =  +601m.,  +611m..  and  +7H-4m.  De  Bilt  gives  epicentre 
9°-0N.  127'-0E.  Moncalieri  MN  =  +  7 1 -Gm.  Eskdalemuir  e  =  +  18ni.26s. 
Coimbra  MN  = +63-3m.  Rio  Tinto  M  = +28 ^m.  Ottawa  L  = +76-7m. 
and  +88-7m.  Toronto  L  =  +690m.  and   +89-9m.         Washington  L  = 

+  34 •2m.  and  +76-7m. 

July  Id.  llh.  2m.  Os.     Epicentre  34°-5N.  25°-0E. 

A  =  +  -747,  B  =  +  -348,  C  =  +  -566  ;         D  =  +  -423,  E  =  -  -906  ; 
G  =  +  -513,  H  =  +-239,  K  =  --824. 
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s. 

m. 

m. 

Athens 

3-6 

344 

0  59 

+    3 

1  41 

+   2 

2-0 

2-2 

Pompeii 

10-3 

310 

i  2  44 

+  10 

e  4  38 

+   1 

6-5 

Rocca  di  Papa 

121 

310 

e  3  12 

+  12 

— 

— 

3-8 

Zagreb 

13-2 

331 

e  3  15 

-    1 

e  7   37? 

?L 

(e  7-6?) 

8-5 

Pola 

13-4 

324 

— 

— 

e  5  59 

+   6 

e  8-2 

8-9 

Triest 

141 

326 

6  6     0 

?S 

(e  6     0) 

-10 

— 

— 

Graz 

14-5 

333 

e  3  33 

0 

5  48 

-32 

— 



Lemberg 

15-4 

359 

e  6  33 

?s 

(e  6  33) 

-   8 

e  8-2 

9-4 

Moncalieri 

16-9 

314 

— 

— 

e  7   33 

+  17 

10-2 

12-2 

Paris 

21-9 

318 

— 

— 

i  9   13 

+  10 

130 

— 

Uccle 

221 

324 

e  5     0 

-   6 

e  8   12 

-55 

e  12  0 

— 

De  BUt 

N. 

22-6 

327 

— 

— 

e  9   15 

-   2 

11-5 

131 

E. 

22-6 

327 

— 

— 

— 

— 

12-7 

15-5 

Bidston 

27-4 

322 

13  42 

?L 

— 

— 

(13-7) 

17-4 

Edinburgh 

28-8 

327 

16  20 

?L 

■ — 

— 

(16-3) 

Additional    records:     Athens    gives    MN  =  +2-3m.         Zagreb    e  =  +4m.l5s., 
MNW=  +8  •7m. 

Jidy  Id.     Records  also  at  5h.  (Rio  Tinto  (2)  ),  8h.  (Rio  Tinto  and  Mizusawa), 
lOh.  (Tokyo),  21h.  (Lick). 


July  2d.  Records  at  Ih.  (San  Fernando),  3h.  (Batavia),  4h.  (Ootomari),  6h.  (La 
Paz),  7h.  (Melbourne),  8h.  (La  Paz  and  Helwan),  llh.  (Helwan  and  Ann 
Arbor),  14h.  (Taihoku  and  Rio  Tinto),  15h.  (Pompeii),  17h.  (Manila  (2)  ), 
19h.  (Manila),  20h.  (Taihoku),  23h.  (Taihoku,  Manila,  and  San 
Fernando). 


92 
1918.    July  3d.  6h.  51m.  55s.       Epicentre  3°  5S.  142°  OE. 

A  =  -  -787,   B  =  +  -615,  C  =  -  061  ;  D  =  +  -610,   E  =  +  -788  ; 

G  =  +048,   H  =  -038,  K  =  --998. 

The  deduced  vahies  of  To  have  rather  a  wide  range.  The  adopted  value  is 
near  the  mean,  and  the  anticentral  stations  suggest  a  normal  focal  depth. 
But  the  observations  in  Japan  and  Australia  (roughly  X.  and  S.)  are  both 
negative,  a.s  for  a  deep  focus.  The  Indian  and  Apia  observations  would  be 
improved  a  little  by  an  epicentre  further  ea.st. 


Station  and 
Component. 


O-C. 


0-C, 


Manila 

Riverview 

Sydney 

Adelaide 

Melbourne 

Taiholiu 

Batavia 

Pertii 

Kobe 

Osalca 

Tokyo 

Zi-ka-VVei         n 

£ 

Mizusawa  i 

N 

Apia 

Ootomari 

Calcutta 

Colombo 

Honolulu 

Kodaikanal 

Simla 

Bombay 

Sitka  I 

Victoria 

; 
Berkeley 
Lick 
Tucson 
I, em  berg 
Athens  I 

> 
Budapest 
(,'ape  'I'own 
Vienna 
(iraz 
Zagreb 
Triest 
Pola 
Dyce 

Hohenheim 
Ue  Bill  1 

^ 
Pompeii 
Monte  Cassino 
Edinhurgh 
Zurich 

Kocca  di  Papa 
I 'ccle 

Eskdalemuir 
St.  l.ouis 
Milan 

Stonyhurst 
BesanQon 
Bidston 


o. 
u. 
w. 

O.E. 

M. 

M. 

M. 

O.K. 

O.E. 

R.O. 

R.O. 

M. 


W. 

B.O. 

B.O. 


\V. 
W. 
W. 
W. 
.Ma. 


o..-\. 

Ag. 

(!. 
W. 

M. 

M.S. 


7  I  312 

5  :  165 

5  :  165 

6  I  185 

4  176 
9  !  326 
2  I  264 

6  I  218 

7  I  351 

7  351 
2  1  357 
9  I  332 
9  332 
6  359 

6  I  359 

8  ;  106 
2  1 

5  299 

9  280 

7  64 

8  283 

6  305 
6  291 
0  33 
0  33 
8  42 
8  42 
6  52 
2  53 
4  57 
4  323 
2  310 
2  310 
4  322 
0  230 

6  323 

7  322 
0  321 

4  321 

7  320 
2  339 

5  326 

8  331 

8  331 

0  316 

2  317 
338 
325 
318 
330 

1  338 
1  46 

3  323 

9  336 
1  326 

4  336 


M. 

s. 

s. 

p  6 

5 

0 

i6 

30 

-13 

6 

35 

-   8 

6 

43 

0 

9 

11 

?PR, 

7 

6 

-   6 

i7 

16 

~  1 

6 

56 

-39 

e7 

34 

-10 

7 

36 

-   8 

7 

45 

-   3 

7 

52 

-   2 

8 

7 

-  8 

8 

3 

-12 

e8 

25 

-21 

8 

58 

-10 

10 

5 

+  3 

10 

23 

-  8 

10 

35 

-   1 

10 

53 

+  3 

e  11 

5 

-16   ! 

11 

30 

+  3   i 

13 

43 

-   5 

13 

35 

-13 

el7 

24 

?PR, 

el8 

5 

?PR, 

23 

54 

V 

el9 

17 

?PK, 

19 

50 

?PR, 

19 

57 

?PR, 

19 

38 

?PR, 

24 

47 

"> 

19 

53 

?PR. 

el9 

33 

VPR, 

el5 

14 

-15 

19 

57 

VPR, 

e20 

7 

?PR, 

19 

39 

?PK, 

pl8 

59 

[+  8] 

15 

35 

-   6 

il9 

49 

?PR, 

41 

46 

?L 

19 

5 

r+iij 

el9 

3 

.+  9J 

el9 

1 

+  71 

e  18 

59 

[+  5] 

e  15 

33 

-15 

21 

14 

?PR, 

21 

35 

?PR, 

16 

5 

+  11 

i  10  29 

e  11  48 

11  35 

11  55 
14  35 

12  40 
i  8  53 


12  39 

18  6 

e  13  50 

e  13  56 

14  2 

14  12 
e  14  45 

16  22 

18  29 

15  5 

19  17 

e20  23 

21  3 

23  32 

23  38 

i  25  33 


e2e 


e28    17 
e  29    43 


24    38 
29    35 


28  27 

p  30  13 

30  53 

30  15 

e28  33 

e28  22 

i  29  59 


26  15? 

e30  17 

128  38 

(e  28  5) 

29  41 


-25 
-12 
-25 
-  6 

?SR, 
-14 

?PH, 


-69 
?L 
-15 
-  9 
-41 
-31 
-53 
+  2 
+  24 
?PR, 
+  8 

-10 
^18 
-31 

-25 
+  19 

+  47 


+  45 
-r99 


+  85 


M. 

i  12-5 
e  13-9 
14-4 
15-8 
18-1 
15-8 


16-4 

15-8 

(18-1) 

e  16-7 

e  170 


18-6 
20-1 

231 
31-5 
161 


44-4 
44- 1 


47-1 
e571 
e581 


_ 

60- 1 

74- 

-10 



_ 

+  93 

p44-6 

74- 

+  127 

49-6 

66- 

-89 

— 

_ 

-15 

59- 1 

56 

-26 

531 

60- 

+  70 

58-5 

64- 

— 

(41-8; 

41- 

— 

76- 

?PR, 

— 

_ 

9 

e59-4 

73- 

+  82 

501 

63- 

-20 

381 

44- 

-53 

58-1 

63- 

— 

— 

25- 

+  38 

— 

72- 

— 

58  1 

— 

?  PR, 

— 

74- 

Continued  on  7ica:f  page. 
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6 

^ 

Station  and 

a 

P 

Component. 

!5 

A 

1 

P 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

11. 

s. 

s. 

.M.       S. 

s. 

M. 

M. 

Monealieii 

s. 

122 

5 

323 

15 

45 

-10 

28    23 

-45 

37 

8 

76-6 

Kew 

M. 

122 

6 

333 

20 

5 

?PR, 

— 

— 

— 

76-1 

Paris 

— 

123 

0 

329 

i  20 

52 

?PKi 

e28    49 

-23 

51 

1 

631 

Shide 

— 

123 

6 

333 

20 

34 

?PK, 

— 

— 

51 

2 

77-2 

Ann  Arbor        e. 

W. 

123 

8 

40 

19 

11 

r+  8] 

— 

— 

59 

0 

— 

E. 

H. 

123 

8 

40 

18 

35 

[-28] 

30    47 

+  89 

60 

1 

64-1 

N. 

B. 

123 

8 

40 

19 

17 

L  +  14] 

29      5? 

-13 

58 

1 

— 

Marseilles 

Ma. 

124 

7 

323 

e21 

1? 

?PR, 

^ 

— 

65 

1 

78-1 

Toronto 

M. 

125 

8 

36 

22 

35? 

V 

29    59 

+  27 

i66 

6 

72-4 

Ottawa 

— 

126 

7 

32 

121 

5 

?PR, 

e28      5 

-93 

61 

1 

— 

Barcelona 

— 

127 

8 

322 

el9 

49 

?PR, 

— 

— 

6  59 

9 

63-2 

Ithiica                E. 

B.O. 

128 

1 

36 

e21 

21 

?PR, 

e31    21 

+  93 

6  56 

9 

— 

N. 

B.O. 

128 

1 

36 

22 

41 

V 

e  33      3 

+  195 

6  57 

6 

— 

Tortosa 

— 

129 

1 

323 

19 

20 

[+'4] 

32     35 

+  160 

39 

7 

820 

Northfield 

B.O. 

129 

3 

32 

18 

25 

? 

25    50 

y 

e56 

1 

— 

Cipolletti 

M. 

129 

4 

150 

26 

41 

— 

— 

— 

77 

6 

94-4 

Algiers 

B.M. 

129 

7 

317 

el9 

32 

[+15] 

30     12 

+  13 

48 

1 

68-1 

Georgetown      e. 

— 

129 

9 

40 

el9 

18 

L     0' 

31     33 

+  93 

6  51 

2 

— 

N. 

— 

129 

9 

40 

el9 

15 

[-  3' 

31     35 

+  95 

6  51 

2 

— 

Washington 

Mar. 

129 

9 

40 

19 

15 

[-   3' 

26    25 

? 

66 

1 

— 

Cheltenham      n. 

B.O. 

130 

1 

40 

21 

36 

?PR, 

38    26 

?SRi 

63 

8 

74-4 

E. 

B.O. 

130 

1 

40 

21 

35 

?PR, 

38     35 

?SR, 

64 

3 

87-7 

Harvard             e. 

B.O. 

131 

3 

32 

(21 

36) 

?PRi 

31     37 

+  28 

— 

— 

N. 

B.O. 

131 

3 

32 

(22 

31) 

?PR, 

31     25 

+  16 

67 

4 

71-7 

Coimbra           n. 

— 

134 

6 

328 

18 

59 

-301 
+  8] 

31     29? 

+  58 

59 

9 

73-7 

E. 

— 

134 

6 

328 

19 

37 

31      9? 

+  38 

64 

6 

70-4 

San  Fernando 

— 

135 

9 

322 

18 

5 

+  71 

— 

_ 

73 

1 

86-1 

Pilar 

M. 

137 

2 

147 

20 

53 

[+79] 

— 

— 

81 

6 

96-6 

Chacarita 

M. 

137 

3 

155 

24 

23 

?PRi            — 

— 

78 

9 

85-4 

Andalgala        n. 

M. 

138 

7 

141 

24 

53 

?PR. 

— 

80 

9 

103-4 

E. 

M. 

138 

7 

141 

24 

53 

?PR,            - 

— 

74-9 

94-2 

Accra 

M. 

142 

3 

274 

32 

35 

?S         (32     35) 

+  78 

— 

46-1 

La  Quiaca 

M. 

142 

7 

135 

24 

23 

?PR,  1          - 

— 

— 

— 

La  Paz 

Bi. 

144 

1 

125 

19 

50 

[+  3]  j      33    53 

? 

690 

78-8 

Vieques             n. 

B.O. 

149 

4 

59 

20 

4 

+  n 

_ 

— 

110-1 

E. 

B.O. 

149 

4 

59 

20 

26 

+  31]            - 

— 

101-9 

110-3 

Rio  de  Janeiro 

B.O. 

1531 

171 

—        6  35      5 

? 

60-3 

— 

Additional    records:      ManUa    gives     To  =6h.52in.28s.         Riverview    PR,  = 
+  8in.l6s.,    eS  = +llm.37s.,    MZ=+19-Sm.  Epicentre    4°-0S.    149°-0E., 

To=6h.51m.57s.  Adelaide     PR,  = +10iu.23s.,     SR,  =  +  13m.23s.  Mel- 

bourne SRi  =  +16m.5s.,  SR2-  +16m.35s.  Kobe  MN  =  +23-0m.  Sliould 
ME  be  10m.  later  ?  Osaka  MN  =  +19-8m.,  To  =6h.53m.9s.  Zi-ka-wei 

iE  =  +14m.l0s.,  iN  =  +14m.28s.,  iE  =  +17m.l6s.,  iN  =  +17m.l8s.  Mizu- 

sawa   To=6h.52m.25s.  Apia    eP=+8m.35s.  Colombo    M=+46-2m. 

Honolulu     To  =6h.51m.48s.  Victoria     (horizontal     Component)     S?  = 

+  16m.59s.,   S  =  +23m.53s.  Berkeley  To  =6h.58m.34s.  Zagreb   MNW 

=  +64-lm.         Pola    MN=+73-lm.  De    Bilt    PR,  = +20m;32s.,    eE  = 

+  30m.l8s.   and    +49m.35s.,   eN  =  +49m.47s.  Epicentre   3°-5S.    144°-5E. 

Uccle  PR,  = +20m.29s.,  M=+64-2m.  Eskdalemuir  i  =  +20m.378.  and 
+  24m.36s.,    M=+51-8m.  St.    Louis    gives    eS    as    eLN.  Moncalieri 

MN  =  +76-2.  Toronto  P=+24m.59s.,  S  or  iL  =  +33m.47s.  Ottawa 

eE  = +30m.59s.,  e=+33m.l7s.,  and  several  L's.  A  confused  record,  pro- 
bably of  several  shocks.  Ithaca  eE  = +38m.32s.,  eN  = +38m.29s.,  and 
+  43m.53s.  Northfield  LE  =  +65-lm.,  +691m.,  and  +113-lm. 
Georgetown  PR,E  = +21m.43s.,  PR,N  = +21m.29s.,  eE  = +22m.40s.,  eN  = 
+  22m.47s.  Washington  L  = +49 -Cm.,  +561m.,  and  +621m.  Har- 
vard eE  = +22m.38s.,  eN  = +32m.37s.,  eE  =  +39m.37s.  Coimbra  PR,E 
=  +22m.8s.,  PR,N  = +21m.57s.,  SR,  =  +40m.9s.  San  Fernando  MN  = 
+  88-lm.  Pilar  MN  =  +93-9m.  La  Paz  PR,  = +23m.31s.,  SR,  = 
+  36m.lls.,  SR,  = +40m.36s. 


July  3d.     Records  also  at  Oh.  (Lick),  2h.  (La  Paz),  8h.  (Mizusawa  and  Barcelona), 
9h.  (Riverview),  14h.,  17h.,  and  19h.  (Manila). 
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July  4d.  llh.  2om.  15s.     Epiwntre  37°-4N.  30°-5E.  (as  on  1918  Jan.  ICd.  7h.). 
A  =  +  -684,  B  =  +  iOS,  C  =  -f-  -607  ;  D  =  -^  oOS,   E  =  -  -862  ; 

G  =  +o23,   H  =  +  -308,  K  =  --794. 
The  residuals  for  Triest,  Bidston,  and  Eskdalemuir  suggest  an  earlier  shock 
in  addition. 

A       Az.  P.       O-C.        S.  O-C.        L.  M. 

o  o  m-  s.         s.         m.  s.  s.  m.  m. 


Athens 

.J-4 

2?  8 

e  1    31 

-r     S 

e  2  13 

-15 

c  -J -7 

2-8 

Ilelwan 

7fi 

174 

2   45 

-r50 

— 

— 

— 

— 

I'ompi'ii 

12!S 

290 

i  3  35 

-1-25 

17      5 

Ih 

(71) 



Leuibcrg 

13-2 

342 

— 

— 

— 

— 

e  7-2 

9-7 

Zagi'eb 

13-7 

313 

e  3   16 

-   6 

. — 

— 

17-7 

8-9 

iiocca  di  Papa 

14-4 

293 

13  41 

+    9 

■ — 

— 

e  80 

9-2 

Pola 

14-0 

306 

e  7   21 

?;? 

(e  7   21) 

-ffil 

e  8-3 

9-4 

Graz 

14-7 

316 

e  4   56 

^81 

— 

— 

— 

Vienna 

14-9 

321 

e  5   15 

-f97 

(5   15) 

-75 

— 

— 

Triest 

15  0 

308 

e  5  45 

4-126 

— 

— 

— 

Moncalieri 

18-7 

301 

4  35 

-10 

7   49 

-    6 

10-4 

13  0 

Zurich 

18-9 

309 

4  32 

-r    4 

— 

— 

e  11-7 

— 

Barcelona 

22-2 

289 

— 



■ — 

— 

— 

14-8 

Uccle 

22-9 

314 

e  5     9 

-   7 

. — 

— 

e  11-7 

— 

De  Bilt 

23  0 

318 

e  5   15 

-   2 

e  9  23 

-   2 

12-7 

15-2 

Paris 

23-2 

308 

15   17 

-   2 

e  9  30 

+    1 

13-7 

14-7 

Kew 

25-8 

313 

— • 

— 

— 

— 

10-7 

Stonyhurst 

27-9 

317 

— 

— 

— 

— 

— 

20  0 

Bidston 

281 

316 

4   27 

-102 

11   21 

-r20 

— 

17  0 

Eskdalemuir 

28-9 

319 

4   34 

-103 

11   25 

T-10 

17-4 

— 

Edinburgh 

291 

320 

10   45? 

?S 

(10   45) 

-34 

— 

— 

dditional  records 

:    Zagreb  gives  i  =  4- 

7m.57s., 

,  and  three 

!  Other  records. 

Pola 

MN  =  -r9om. 

Moncalieri 

MN  = 

-r  1 3  •  1  m.         Barcelona 

gives 

e  = 

llh.25m.38s. 

July  4d.     Records  also  at  Oh.    (San   Fernando  and  Zurich),   6h.   (La  Paz  and 
Zurich),  7h.  (Delu-a  Dun),  14h.  (Taihoku,  De  Bilt,  and  Paris),  18h.  (Taihoku), 
23h.  (La  Paz  and  Qpolletti). 


ilv  5d.  loh.  41m. 

20 

s.     Epicenti 

le  37°0X.  20°-5E. 

A=+-748, 

B 

=  +  -280.  C 

=  -i--602;          D 

=  -I--350, 

E  =  - 

•937  : 

G  =  -r 

•564, 

H  =  -h-211,  K  = 

=  -799. 

A 

Az. 

P.       O  -C. 

S. 

O-C. 

L. 

M. 

m.  s.        s. 

m.  s. 

s. 

m. 

m. 

Athens 

2-8 

69 

0   47       -r    3 

1   23 

-f   6 

— 

2  0 

Pompeii 

5-9 

311 

e  1   45      -f  14 

e  2  47 

-r    6 



Rocca  di  Papa 

7-6 

311 

e  1   27      -28 

— 

— 

— 

2-8 

Pola 

9-2 

330 

e  1   40      -39 

(e  4     8) 

0 

e  41 

4-6 

Zagreb 

9-4 

341 

e  1   38      -44 

i  2     2 

?P 

— 

4  0 

Triest 

100 

332 

2  42      -M2 

— 

— 

— 

Graz 

10-7 

342 

e  2   16      -24 

— 

— 





Helwan 

11-6 

125 

13  40        ?L 

— 

— 

(13-7) 



Vienna            e. 

11-6 

346 

e  2  40      -13 

— 

— 



Moncalieri 

12  4 

314 

6  5   28 

-    1 

81 



Lemberg 

13  1 

10 

e  5  34         ?S 

(e  5   34) 

-12 

5-8 

Hohenheim 

14-3 

329 

—              — 

e  6   34 

-T-19 

— 

De  Bilt 

18-5 

330 

—              — 

e  9-2 

— 

Additional   records 

:     .\thens   gives   To  =15h.41m.21s. 

Pola 

MN  =  -f4 

•2m. 

Zagreb  i  =  -f  lm.54s.  an 

d   -r3m.36s.,  MXE  =  -f  4  1m.,  MXW  = 

-r4-2m. 

July  5d.     Records  also  at  Oh.  and   16h.   (San   Fernando),   20h.   (La  Paz),   23h. 
(Manila). 


July  6d.  20h.  lOm.  22s.     Epicentre  8°  OS.  146° -SE. 

A  =  --826,   B  =  +547,  C 

=  -•139;          D  =  -f--552, 

E  =  -r-834  ; 

G  =  -I-116 

.  H  = 

-077,  K  =  --990. 

A 

Az. 

P.        0  -C.       S. 

O  -C.        L. 

M. 

^ 

O 

m.  s.        9.         m.  8. 

s.          m. 

m. 

Riverview                26  -2 

171 

e  5  50            0    e  10  26 

0        16-7 

16-7 

Melbourne                29-9 

183 

e  11   38        ?S     (e  11   38) 

+    6        18-2 

20-0 

Manila                      34  0 

312 

6  8  38      ?PR,        — 

Honolulu                   61-8 

61 

18  38        ?S        (18  38) 

-~8       27-1 

30  1 

Helwan                   115-7 

299 

73  38        ?L           — 

—      (73-6) 

De  Bilt            E.      125-8 

332 

—              —    e  30  47 

-f75       66-6 

67-6 

N.     125-8 

332 

—              —    e  31   10 

+  9S       65-6 

68-5 

Eskdalemuir          126-9 

339 

—       66-6 

Stonyhurst            127-8 

337 

e  72  38       ?L      e  75     8 

?L     (6  72-6) 

78-6 

Bidston                   128-3 

337 

70  20       ?L           — 

—      (70-3) 

791 

Paris                         129  2 

330 

—             —         . — 

—    e  72  6 

76-6 

Additional  records  :     Riverview 

gives  PS= -hlOm.59s.,  MN  =  +15-4  and 

To  = 

20h.10m.24s. 
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July  6d.  Records  also  at  3h.  (Tokyo),  5h.  (La  Paz),  13h.  (Barcelona),  14h.  (La 
Paz,  Melbourne,  and  Manila),  15h.  (La  Paz),  16h.  (Zurich  and  La  Paz), 
17h.  (Rio  Tiuto). 

July  7d.  Records  at  Oh.  (La  Paz),  4h.  (Colombo).  7h.  (Lick),  9h.  (Taihoku), 
lOh.  (Accra),  12h.  (Manila),  13h.  (Manila),  IGh.  (Rio  Tiuto),  '20h.  (River- 
view),  23h.  (La  Paz). 


1918.    July  8d.  lOh.  22m.  7s.       Epicentre  26°-5N.  92°  OE. 


A  =  -  031,   B  =  +  -894,  C  =  +  -449  ;  D  =  +  -999,  E 

G--016,   H  =  +-446,  K  =  --895. 


+  •035  ; 
A  better  Epicentre  would  probably  be  26° -SN.  90°  ^E.     See  Note  at  end. 


Station  and 

<C 

■s 

Component. 

'% 

A 

s 

P 

O-C. 

S. 

O-C. 

L. 

M. 

< 

„ 

ji. 

s. 

s. 

M.     S. 

s. 

M. 

M. 

Calcutta 

O.E. 

5 

2 

221 

0 

53 

-27 









Melira  Dun 

0. 

12 

8 

290 

1 

53 

-77 

— 

— 

— 



Simla 

O.E. 

13 

8 

293 

2 

47 

-36 

e5    17 

-46 

6-7 



Bombay 

O.E. 

19 

2 

251 

4 

4 

-27 

7    22 

-44 

9-2 



Kodaikanal 

M. 

21 

2 

223 

— 

— 

— 

— 

4-3 

9-4 

Colombo 

M. 

22 

8 

213 

(5 

23) 

+  8 

— 

— 

5-4 

21-1 

Hokoto 

O. 

25 

1 

91 

5 

3 

-36 

(9    38) 

-27 

9-6 

10-4 

Zi-ka-wei 

— 

26 

1 

73 

5 

49 

0 

9    24 

-60 

— 

16-9 

Taihoku 

0. 

26 

6 

86 

5 

50 

-  4 

10    43 

+  10 

15-4 

17-4 

Manila 

w. 

29 

5 

108 

e6 

9 

-14 

ill     32 

+  6 

14-7 

19-1 

Batavia 

vv. 

35 

7 

154 

6 

47 

-32 





15-9 

Kobe 

o. 

37 

7 

67 

7 

31 

-   5 

_ 

— 

19-4 

23-5 

Osaka 

o. 

38 

0 

67 

7 

32 

-   6 

13     35 

-   3 

19-5 

24-9 

Tokyo 

0. 

41 

4 

66 

8 

1 

-   5 

15     28 

+  61 

22-3 



Mizusawa          e. 

0. 

42 

6 

60 

8 

13 

~  2 

14    47 

+  4 

— 

— 

N. 

0. 

42 

6 

60 

8 

14 

-   1 

14     34 

-   9 





Optomari 

0. 

44 

4 

49 

8 

27 

-   2 

15     12 

+   5 

18-8 

30-2 

Helwan 

M. 

52 

9 

289 

9 

23 

-   2 

— 

— 

— 

35-3 

Lemberg 

B.O. 

56 

1 

314 

e9 

50 

+  3 

i  17    42 

+  7 

e36-8 

37-5 

Athens 

M. 

57 

6 

300 

9 

53 

-   3 

17    47 

-   7 

27-4 

41-6 

Vienna                z. 

— 

61 

2 

313 

ilO 

20 

0 

— 







Zagreb 

w. 

61 

9 

310 

elO 

24 

0 

i  18    51 

+  4 

36-9 

38-9 

Perth 

M. 

62 

7 

157 

10 

25 

-    5 

18     33 

-24 

— 

— 

Tola 

\V. 

63 

5 

309 

elO 

33 

-   2 

i  19      7 

0 

e29-4 

44-4 

Pompeii 

O.A. 

64 

0 

305 

i  10 

47 

+  9 

e  18     11 

-62 

32-0 

450 

Monte  Cassino 

— 

64 

3 

308 

10 

47 

+  7 

— 

— 

— 

111 

Rocea  di  Papa 

Ag. 

65 

1 

306 

10 

40 

-   6 

19    51 

+  25 

e34-4 

401 

Zurich 

66 

5 

313 

e  10 

55 

0 

19     51 

+   7 

— 

— 

Milan 

— 

66 

6 

311 

11 

13 

.    +18 





21-7 

De  Bilt 

— 

67 

5 

318 

U 

6 

+  5 

20      3 

+  7 

35-9 

36-9 

iloncalieri 

.s. 

67 

7 

310 

i  11 

5 

+  3 

i  19    54 

-  4 

31-8 

44-8 

Besanvon 

— 

68 

3 

313 

11 

25 

+  19 

20    23 

+  17 

36-9 



T'ccle 

— 

68 

3 

317 

e  11 

7 

+   1 

20     12 

+  6 

27-9 

38-1 

Marseilles 

— 

69 

9 

309 

i  11 

28 

+  12 

i  20    28 

+  3 

38-9 

44-9 

Paris 

— 

70 

0 

316 

i  11 

20 

+  3 

i20    23 

-   3 

32-9 

38-9 

Dyce                  K. 

Ma. 

70 

1 

325 

ell 

41 

+  23 

20    45 

+  18 

29-2 

36-9 

E. 

Ma. 

70 

1 

325 

11 

29 

+  11 

20     41 

+  14 

29-3 

36-8 

Kew 

M. 

70 

9 

319 

20 

53 

?S 

(20    53) 

+  16 

— 

42-9 

Edinburgh 

M. 

71 

1 

324 

11 

43 

+  19 

20     53 

+  14 



52-6 

Eskdalemuir 

G. 

71 

3 

323 

11 

33 

+  8 

20    47 

+  5 

33-9 

35-9 

Stonyhurst 

M. 

71 

4 

322 

47? 

i  15    41 

?PK, 

i2')-7 

51-9 

^V'est  Bromwich 

— 

71 

5 

320 

11 

30 

+  3 

20     44 

0 

Shide 

— 

71 

7 

318 

— 







46-0 

Bidston 

M.S. 

71 

8 

321 

12 

29 

+  61 

21     59 

+  71 



40-9 

Barcelona 

— 

72 

7 

308 

11 

35 

+   1 

20    57 

-   1 

36-1 

42-0 

Algiers 

B.M. 

73 

7 

304 

11 

36 

-  4 

21      7 

-   3 

36-9 

42-4 

Tortosa 

— 

74 

1 

308 

11 

37 

-   6 

21     13 

-   2 

32-0 

43-2 

Adelaide 

M. 

75 

6 

142 

11 

33 

20 

21      3 

-30 

34-1 

46-5 

Kio  Tinto 

M. 

80 

3 

308 

53 

■? 



^ 

87-9 

Coimbra 

— 

80 

5 

310 

12 

27 

+  5 

i  22    23 

-   6 

39-9 

50-6 

San  Fernando 

— 

80 

6 

306 

12 

11 

-12 

22     11 

-19 

■IS^ 

50-9 

Continued  on  iiex,l  page. 
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Station  and 

C 

.    1 

3 

Component. 

A 

•< 

P.    : 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

M.     S. 

g 

M.     S. 

s. 

M. 

M. 

Melbourne 

M. 

81-3 

140 

il2      5 

-22 

i22      5 

-33 

37-7 

49 

7 

Riverview 

82-4 

134 

i  12    22 

-10 

i22    31 

-19 

e35-3 

39 

4 

Sydney 

Sitka                 N. 

M. 

82-4 

134 

10    53 

-99 

22    35 

-15 

48-6 

54 

9 

B.O. 

87-4 

24 

23    49 

?S 

(23    49) 

+  4 

e44-l 

49 

2 

E. 

B.O. 

87-4 

24 

23    53 

?S 

(23    53) 

+  8 

e45-8 

54 

9 

Accra 

M. 

89-4 

276 

33    53 

?L 

— 

- 

(33-9) 

36 

9 

Cape  Town 

M. 

92-2 

233 

13    35 

+  7 

23    23 

-74 

43-1 

52 

1 

Honolulu 

M. 

97-1 

62 

32      5 

?SK, 

— 

— 

— 

55 

9 

Victoria 

— 

98-7 

23 

24      7 

?S 

1.24      7) 

-96 

46-1 

64 

0 

z. 



98-7 

23 

23      0 

9 

32      6 

?SR, 

— 

66 

6 

Apia 
Ottawa 

W. 

101-7 

97 

el8    53 

?PR, 

26    53 

+41 

41-9? 

48-9 

107-2 

351 

i  14    30  ? 

-15 

i  25      1? 

-122 

53-9 

— 

North  field 

B.O. 

107-9 

348 

— 

— 

e24      3 

•> 

e46-9 

— 

Berkeley           e. 



108-0 

28 

el9    26? 

?PRi 

e28    34 

+  84 

— 

— 

N. 



108-0 

28 

e  19    22? 

?PR, 

e28    26 

+  76 

— 

70-6 

■I. 



1080 

28 

e  18    26 

?PR, 

e28     26 

+  76 

— 

Harvard             e. 

B.O. 

109-3 

347 

12    57 

-117 

28     10 

+  48 

54-0 

— 

N. 

B.O. 

109-3 

347 

15    20? 

+  26 

27      5? 

-17 

54-5 

62-3 

Toronto 

M. 

109-4 

353 

15    47? 

+  52 

26    29 

-54 

i52-8 

73-5 

Ithaca               N- 

110-2 

351 

el9    10 

?PR, 

e28    45 

+  75 

e55-5 

^ 

E. 



110-2 

351 

e26    57 

?S 

(e26    57) 

-33 

48-1 

— 

Ann  Arbor        e. 

B. 

111-0 

357 

— 

— 

- 

— 

48-9 

60-9 

N. 

B. 

111-0 

357 

18     17 

[-  81 

28    59 

+  82 

— 

59-9 

E. 

W. 

111-0 

357 

17    59 

[-26 

— 

— 

48-9 

61-9 

N. 

W. 

111-0 

357 

17    53 

[-32' 

30    23 

? 

— 

61-5 

Washington 

Mar. 

113-8 

351 

10    53 

V 

25    15 

? 

51-9 

— 

Georgetown 

— 

113-8 

351 

el9    48 

?PR, 

25    34 

? 

e47-3 

— 

Cheltenham      n. 

B.O. 

113-9 

351 

19    51 

?PR, 

e30    28 

? 

e55-9 

71-4 

E. 

B.O. 

113-9 

351 

19    39 

?PR, 

— 

— 

e56-2 

59-5 

St.  Louis 

W. 

,  114-8 

2 

el9    47 

?PR, 

28    59? 

+  51 

45-1 

— 

Tucson 

B.O. 

117-3 

22 

21      5 

?PRi 

— 

— 

55-7 

64-2 

Vieques 

B.O. 

130-2 

331 

22    54 

?PR, 

— 

— 

— 

— 

Balboa  Heights 

B.O. 

143-6 

346 

19    43 

[-  3] 

— 

— 

— 

— 

Pilar 

M. 

158-4 

250 

— 

— 

— 

43-9 

53-2 

La  Paz 

Bi. 

1590 

295 

20      2 

[-  5] 

34      7 

— 

89-9 

71-7 

Cipolletti 

M. 

159-2 

'  228 

— 

— 

— 

37-7 

44-2 

Andalgala 

M. 

160-7 

1  262 

, 

~ 

— 

~ 

~ 

871 

Additional   records:      Colombo   gives    M=+10-0m.  Zi-ka-wei   PME  = 

+  6in.l7s.,    SRiE  = +12m.5s.,    MN  =  +16-2m.  Manila     iE  =  +8m.28s., 

iN= +8m.43s.,      MX=+19-8m.  Kobe      MN=+23-4m.  Osaka 

MN  =  +21-9m.  Athens     mE  = +10ni.52s.,      mX  =  +  12m.l0s.,     niN  = 

+  18m.l4s.,  uiE  = +18m.23s.,  LX  =  +31-7m.,  MN  =  +32-5m.,  To  = 
10h.22m.9.s.  Zagreb   eP  =  +  10m.l4s.,   iP  =  +  10in.33s.   and    +10m.43s., 

PR2= +Um.25s.,      SR,XW= +24m.l2s.,      M  =  +39-9m.  Perth      PR^  = 

+  14m.4os.  Pola  MX=+39-2m.,   T„  =10h.22ni.7s.  Rocca  di  I'apa 

L  =  +43-5m.    and     +58-8m.  De    Bilt    i  =  +llm.l7s.,    LX  =  +319m., 

MX  =  +37-6m.,     T„  =10h.22m.l6s.  Moncalieri    P  =  +  lOm.SSs..    MX  = 

+  46-7ra.,    To=10h.22m.9s.  Paris   PR,  = +14m.l4s.,    PRj  = +17m.29s., 

To=10h.22m.24s.  Eskdalemutr    PR,?  = +14m.l2s.,    PRj  = +16m.28s., 

SRi  = +26m.98.,      M=+36-9m.,      To  =10h.22m.24s.  Barcelona   PR,  = 

+  14m.28s.,  PR2= +16ni.20s.,  SR,  = +25m.58s.,  LX  =  +35-6m.,  MX  = 
+  40-.5in.,  T„=10h.22m.l8s.  Adelaide  PR,  =  +14m.l8s.,  SR,  =  +26m.l8s., 
M  =  +43 -6m.  Coimbra  MX  =  +44-0m.  San  Fernando  S  =  +22m.23s., 

MX=+50-4m..    To=10h.22m.l6s.  Melbourne    PR,  =  +  15m.5s.,    PRj  = 

+  17m.l78.,  SR,  = +28m.23s.,  SR.^  = +32m.5s.,  SR3  = +33m.23s.  River- 

view  eP  = +12m.l7s.,  iP  = +12m.41s.,  PR,  = +15m.27s.,  PRi  = +17m.23s., 
iS  = +22m.26s.,  PS  = +23ni.0s.,  SR,  = +27ni.55s.,  SRj  = +31m.5s.,  SR,  = 
+  33m.42s..    To  =10h.22m.l2s.  Honolulu    gives    its    P    as    oh. 54m. 12s., 

which    was    corrected    by   +5h.  Victoria    S  =  +32m.29s.  Apia   e  = 

+  32m.539.  Ottawa  iX  =  +17m.538.,  PR,?  =  +18m.59s.,  i  =  +34m.23s., 

oL  =  +44-9m.  Berkeley      To?  =10h.28m.31s.  Harvard      PX?  = 

+  10m.208.,  iN  = +18m.538.,  iE  = +18m.55s.,  SX?  = +24m.52s.,  eX  = 
+  33m.l98..  eE  = +33m.578.,  eLX  =  +48-9m.,  LE=+49-3m.  Toronto 
iS  = +34m.l78.,   L-=+39-3m.,   LE  =  +137-3m.  Ithaca  eX  = +35m.5s., 

eE  =  +35m.ll8.  Washington     PR,?  =  +  19m.41s.,     L  =  +56-9m.     and 

+  e6-9m.  St.  Louis  iE  = +20m.47s.,  eLE  =  +58-4m.  Tucson  LX  = 

+  60-5m.  Vicquics  PE  " +23m.58.  La  Paz  SR,  = +38m.l3s. 

Andalgala  MN  =  +105-5m. 
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This  earthquake  affords  a  good  example  of  the  difficulties  which  may  attend 
the  determination  of  precise  elements,  in  spite  of  a  wealth  of  material,  and 
is  accordingly  worth  special  attention,  if  only  to  show  cause  why,  in  othtr 
cases  when  the  material  is  only  scanty,  a  solution  may  seem  impossible. 
The  fmidamental  characteristic  of  the  observations  is  the  difference  in  To 
assigned  by  the  near  and  far  stations.  For  Simla  and  Do  Bilt  the  calculation 
of  a  correction  to  To  would  stand  thus  : — 

A  P.  S— P       Add  1/4       8  T„ 

o  S.  S.  S.  tj. 

Simla  13-8  -36  -10  -12  -24 

De  Bilt  67-5  +5  +2  +3  +2 

[The  argrument  is  that  since  S— P  =0-81'  approximately  we  can  infer  the 
proper  value  (—12s.)  of  the  P  residual  by  adding  one  quarter  of  the  S— P 
residual,  which  is,  of  course,  independent  of  To.  The  actual  P  residual 
—  36s.  can  only  be  made  to  agree  if  we  diminish  To  by  24s.] 

We  may  take  these  as  representative  of  near  and  distant  stations,  and  since 
the  difference  will  be  made  still  clearer  presently,  we  need  not  dwell  on  it 
here,  but  may  proceed  to  consider  and  clear  out  of  the  way  possible  correc- 
tions to  the  above  solution. 

The  near  stations  indicate  corrections  to  To,  which  are  consistently  negative, 
and  if  we  include  all  the  stations  as  far  as  Lemberg  ( A  =56°)  we  find  a  mean 
value  —13s.  But  since  the  more  distant  stations  do  not  agree  (though  this 
may  be  due  to  error  of  tables)  we  will  adopt  a  rather  smaller  value,  say  —10s. 
The  anticentral  residuals  will  then  be  [  +7s.]  and  [  +5s.],  and  we  may  assume 
a  focal  depth  of  -010  (i.e.,  010  above  the  standard.  See  Gcop.  Sup.  to 
Mon.  Not.  Vol.  II). 


Corr. 

Obsd. 

SA 

Final 

Residuals 

Station 

A^ 

for --010 

P 

S 

Az. 

C 

A 

P 

s. 

S 

S. 

Calcutta 

5°2 

0°0 

-1-2 



221 

-0-1 

4°  .5 

—   7 

Simla 

13-8 

+  0-2 

-21 

-1-7 

293 

-0-9 

131 

-17 

-19 

Bombay 

19-2 

+  0-4 

-1-8 

-1-9 

251 

-0-9 

18-5 

-   9 

-19 

Zi-ka-wei 

261 

+  0-5 

+  0-5 

— 

73 

+  1-0 

27-6 

-    5 

(-78) 

Taihoku 

26-6 

+  0-5 

+  01 

+  0-5 

86 

+  1-0 

28-1 

-    9 

-    8 

Manila 

29-5 

+  0-7 

-0-9 

+  0-3 

108 

+  1-0 

31-2 

-19 

-12 

Batavia 

35-7 

+  0-8 

-3-4 

— 

154 

+  0-4 

36-9 

-33 

— 

Kobe 

37-7 

+  0-8 

-01 

— 

67 

+  0-9 

39-4 

-    9 

— 

Osaka 

38  0 

+  0-8 

-0-3 

-0-3 

67 

+  0-9 

39-7 

-10 

-17 

Tokyo 

41-4 

+  0-8 

-0-2 

— 

67 

+  0-9 

431 

-   8 

(-49) 

Lemberg 

561 

+  11 

+  0-9 

+  0-3 

314 

-0-7 

56-5 

+  11 

+  12 

Zagi-eb 

61-9 

+  1-2 

+  0-2 

-01 

310 

-0-8 

62-3 

+    7 

+    9 

De  BUt 

67-5 

+  1-2 

+  11 

+  0-2 

318 

-0-7 

68-0 

+  12 

+  11 

Uccle 

68-3 

+  1-2 

+  0-5 

+  0-2 

317 

-0-7 

68-8 

+    7 

+  10 

Paris 

700 

+  1-3 

+  0-7 

-0-7 

316 

-0-7 

70-6 

+    9 

0 

Eskdalemuir 

71-3 

+  1-3 

+  1-5 

0-0 

323 

-0-6 

720 

+  13 

+    7 

The  column  A  is  reproduced  from  the  adopted  solution.  Then  follows  the 
correction  to  this  A  for  the  high  focus.  Next  the  P  and  S  residuals,  corrected 
for  10s.  error  in  To,  are  converted  into  corrections  to  the  new  A-  (Thus, 
for  Eskdalemuir,  the  new  1'  and  S  are  +  11m. 43s.  and  +20m.d7s.,  corre- 
sponding to  A  =74'1  and  72'-6,  which  exceed  71''-3  +  l''-3  by  +l°o  and 
0°-0.)  The  Azimuth  in  the  next  coluimi  is  reproduced  from  above,  and  on 
making  a  solution  for  x  sin  Az  +y  cos  Az  the  values  x  =  +l°-0  y  =  +0°0  were 
found,  represented  in  the  colunm  C  ;  equivalent  to  moving  the  epicentre 
nearly  1°  further  west  to  26°  •5N.  91°  ^E.  The  column  "  Final  A  "  is  then 
the  sum  of  columns  2,  3,  and  7,  and  if  we  now  compare  the  observations  of 
P  and  S  (increased  by  10s.,  as  above)  ^\ith  their  tabular  values  corresponding 
to  the  "  Final  A/'  we  get  the  residuals  of  columns  9  and  10. 

Now  the  systematic  change  between  Tokyo  and  Lemberg  is  very  clear.  Let 
us  omit  from  the  first  group  the  large  —33s.  for  Batavia  and  the  S  residuals 
bracketed  for  Zi-ka-wei  and  Tokyo,  which  may  be  Imin.  in  error  ;  even  then 
the  mean  P  residual  is  —10s.  and  S  —15s.,  whereas  for  the  six  European 
stations  the  means  are  P  =  +10s.  and  S  =  +8s.  There  is  a  clear  difference 
of  some  20s.  between  the  two  sets.  Does  this  mean  that  there  were  two 
shocks  20sec.  apart,  the  fii-st  of  which  was  noted  by  the  near  stations,  but 
did  not  reach  the  far  ones  ;  but  that  the  second  shock  bemg  stronger  was 
noted  by  them  >.  There  is  one  scrap  of  evidence  in  support  of  this  view  in 
tlie  records  liitherto  received,  but  only  one.  Zi-ka-wei  gives  P  at  10h.27m.56s. 
and  PM  at  10h.28m.24s.,  indicating  that  a  maximum  follows  the  first  P  at 
an  interval  of  28sec.  If  this  represents  a  second  shock  the  commencement 
probably  precedes  this  M  by  a  few  seconds,  and  we  may  take  the  interval 
as  perhaps  22bec.      Let  us  adopt  this  hypolhesis  for  trial,  adopting 

T,  =10h.21m.45s.  and  T,  =10h.22m.7s.  (as  adopted). 
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The  question  uow  arises,  which  of  these  is  applicable  to  the  anticentral  sta- 
tions ?  As  they  are  most  distant  of  all,  it  should  be  Ti  rather  than  To  ;  in 
which  case  the  idea  of  a  high  focus  gets  uo  support  from  the  observations 
at  anticentral  stations,  since  the  residuals  will  be  as  printed  in  the  main 
solution,  viz.,  [  —3s.]  and  [  —  os.].  On  the  other  ha:id,  if  for  some  reason  the 
first  shock  at  To  penetrates  through  the  earth  to  the  anticentral  stations  the 
residuals  \\111  be  such  large  positive  quantities  [  +  19s.]  and  [  +16s.l  that  we 
should  expect  a  higher  focus  still,  say  —020  instead  of  —010.  Neverthe- 
less, on  trial  it  was  found  that  no  substantial  alteration  could  be  made  in 
the  solution  just  found,  with  an  epicentre  at  26  -oN.  91'-2E.  \\ith  focus  -010 
above  normaJ.  It  is  even  umiecessary  to  give  the  figures,  for  they  are  very 
similar  to  those  just  given,  except  that  as  a  consequence  of  the  two  values 
for  To  the  residuals  hi  the  last  colunm  down  to  Tokyo  must  be  Increased  by 
12sec.  and  those  below  decreased  by  lOsec.  We  thus  give  as  a  definite 
solution  : 

Epicentre     26  -SN.   9\    2K. 

Focus     -010  above  normal. 

Two  shocks  :  the  earlier  one  at  July  8d.  I  Oh.  21m.  45s.  reaches  stations  within 
A  =50°  only,  and  possibly  tiiose  near  the  anticentre.  The  second  and 
stronger  at  July  8d.  I  Oh.  22m.  7s.  reaches  stations  outside  this  radius. 


July  8d.  Records*  also  at  lli.  (La  Quiaca,  Andalgala,  and  Cipolletti),  2h.  (Tai- 
hoku),  ill.  (La  I^az  and  P^ar),  7h.  (Andalgala),  llh.  (Rocca  di  Papa), 
loh.  (Pompeii  and  Manila),  16h.  (La  Paz),  17h.  (Zagreb),  21h.  (San 
Fernando). 


July  9d.  Ih.  o3m.  40s. 
A=--625,  B 


Epicentre  9°-3N.  129"-3E.  (as  on  1913  April  24d.  lOh.). 


=  -f -764,  C=+162  : 
G  =  -102,  H=  +125, 


D  =  +774,   E  =  +633  ; 
K  =  --987. 


An  alternative  solution  would  be  To  =  lh.55ni.26s.,  with  epicentre  6°-5N.128°0E. 
as  on  1917  June  6d.  and  1918  July  15d.  16h.  This  suits  Batavia  better,  but 
Zi-ka-wei  not  so  well. 


Manila 

Zi  -ka-wei 

Batavia 

Colombo 

Honolulu 

Helwan 

De  Bilt  1 

Eskdalemuir 
Paris 


Az. 

304 
343 
236 
271 
71 
301 
329 
329 
334 
105-5     327 


9-7 

231 

27-3 

490 

7a-6 

92  1 

102-3 

102-3 

104-3 


m.   s. 

e  2  29 

e  5  18 

e  5  20 

29  20 

22  8 

24  20 


O-C. 

s. 
+   3 

0 
-41 

?L 

?S 

?S 


m.  s. 

4  32 

e  9  22 


(22     8) 
(24   20) 


O-C. 

s. 
+  11 


L. 
m. 
5-2 


+  95 
-16 


(29-3) 
35-3 

e  54-3 

e  55-3 

49-3 

e  57-3 


M. 
m. 

5-4 

10-3 
32-3 
37-3 

56-8 
57-2 


Additional  record  :    Manila  gives  MN  =  +5 -5m.,  To  =lh.55m.38s. 


July  9d.  14h.  Im.  10s.     Epicentre  37°-5N.  19°-7E.  (as  on  1917  Nov.  28d.). 

A  =  +  -747,  B  =  +  -267,  C  =  +  -609  ;         D  =  +  -337,  E  =  -  -941  ; 
G=+-573,   H=+-205,   K  =  --793. 

It  seems  clear  that  tliis  shock  cannot  be  from  the  focus  of  July  lid.  9h.  48m., 
since  the  Athens  record  is  relatively  later  and  the  following  stations  are 
relatively  earlier. 

P. 


Az. 


O-C. 

s. 


O-C. 


Athens 

3-2 

81 

0  59 

+    9 

1   35 

+   7 

Pompeii 

5-2 

310 

i  1   22 

+    2 

e  2  36 

+  14 

Monte  Cassino 

6-0 

312 

1   53 

+  21 

Rocca  di  Papa 

6-8 

311 

1   32 

-12 





Zagreb 

8-8 

341 

e  1  55 

-18 

i  3  49 

-   9 

Triest 

9-2 

333 

8  3     8 

+  49 

4  50 

!h 

Graz 

10-0 

343 

e  2  20 

-10 

Vienna 

11-0 

348 

e3  20 

+  36 





Paris 

16-8 

318 





De  BUt 

17-8 

329 

— 

— 

— 

— 

1- 


M. 
m. 
2-3 

4-8 

—  4-5 

—  4-4 

(4-8)         — 


Additional  records:    Athens  gives  MN  = +20m.,  To  =14h.lm.23s. 
i  =  +3m.368.,  MNW  =  +4-5m.         De  Bilt  LN  =  +9-2m. 


Zagreb 
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July  9d.  Records  also  at  3h.  (Batavla,  Manila,  and  Zi-ka-wei),  5h.  (Andaleala, 
apolletti,  and  Riverview).  Sh.  (Taihoku).  9h.  (Zi-ka-wei  and  Taihoku  (3)), 
12h.  (Riverview),  13h.  (La  Paz  and  Monte  Cassino),  14h.  (Budapest 
and  Moncalieri),  20h.  (Melbourne  and  San  Fernando). 


July  lOd.      Records  at  2h.  (Manila),  9h.  (Tokyo),  llh.  and  13h.  (La  Paz),  16h. 
(Uccle),  21h.  (Manila),  23h.  (San  Feniando). 


July  lid.  9h.  48m.  5s.     Epicentre  38°  OX.  21' oE. 

A  =  +  -733,  B  =  +  -289,  C  =  +  -616  ;  D  =  +  -366,   E  =  -  -930  ; 

G  =  +  -573,  H  =  +-226.  K  =  --788. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

1-8 

91 

0  29 

+    1 





0-7 

0-8 

Pompeii 

61 

299 

i  1   37 

+   4 

i  2   44 

-    2 

4-4 

Monte  Cassino 

6-9 

303 

1  49 

+    4 



4-8 

Rocca  di  Papa 

7-7 

302 

1   56 

-    1 

3   23 

-   6 



5-4 

ZeigTeb 

8-8 

334 

i  2   14 

+    1 

i  4-5 

5-6 

Pola 

8-9 

322 

e  2   10 

—   5 

(e  3  46) 

-15 

e  3-8 

5-6 

Budapest 

9-6 

350 

2  21 

-   3 

Graz 

101 

336 

e  2  33 

+    2 





. 



Vienna        z. 

10-9 

341 

e  2  25 

-18 









Helwan 

11-5 

132 

5   55 

?L 





(5-9) 



Lemberg 

11-9 

8 

e  5  43 

?L 





(5-7) 

6-7 

Moncalieri 

12  4 

308 

6  3     8 

+    3 

5  31 

-f    2 

7  1 

8-8 

Zurich 

13-3 

319 

e  3   13 

-    4 

5   35? 

—  16 

Hohenheim 

13  9 

325 

13   16 

-    9 



Tortosa 

16-4 

287 

4     3 

+    6 

6   54 

-10 

7-6 

14-8 

Paris 

17-4 

314 

i  4      8 

-    2 

i  7   29 

+    2 

Uccle 

17-6 

322 

e  4     8 

-   4 

e  7  25 

-   6 





De  BUt 

181 

326 

4   17 

-    1 

7   45 

+    3 

8-9 



Bidston 

22-9 

320 

— 

— 

8  49 

-34 

16-6 

Eskdalemuir 

24  0 

324 

5   14 

-14 

9   25 

-19 

11-3 

Edinburgh 

24-3 

325 

9   55 

IS 

(9  55) 

+    5 

— 

Additional  records:    Rocca  di  Papa  gives  MN=+5-9m.         Zagreb  iPNW  = 
+  2m.8s.,    i=+2m.20s.,     +2m.44s.,    and     +3m.26s.  Pola   MN  =  +5-9m 

Moncalieri    MN  =  +9-6m.,    T„  =9h.48m.l8s.         De    Bilt   i=+8m.6s..    To  = 
9h.48m.4s. 


July  lid.  Records  also  at  3h.  (La  Paz),  4h.  (Taihoku),  8h.  (La  Paz),  14h.  (La 
Paz  and  Calcutta),  16h.  (La  Paz),  17h.  (Calcutta,  Helwan,  and  Bombay), 
21h.  (Riverview  and  Melbourne),  22h.  (Honolulu,  La  Paz,  San  Fernando, 
and  De  BUt),  23h.  (Helwan). 


July  12d.  Records  at  Oh.  (Lick,  Tokyo,  and  Mizusawa),  Ih.  (Calcutta),  2h. 
(Mizusawa),  5h.  (La  Paz),  15h.  (Colombo  and  De  Bilt),  19h.  (Rocca  di 
Papa  and  Apia),  20h.  (Helwan),  21h.  (Georgeto^vn,  Washington,  and 
Ottawa),  23h.  (San  Fernando  and  Lick  (2)  ). 


July  13d.     Records  at  12h.  (Paris),  13h.  (Zagreb  and  Rocca  di  Papa),  14h.  (Lick), 
17h.  (Rocca  di  Papa). 


July  14d.  Records  at  Oh.  (La  Paz,  Apia,  and  Rio  Tinto),  Ih.  (San  Fernando), 
4h.  (Osaka),  7h.  (Taihoku),  9h.  (Tokyo),  13h.  (Zi-ka-wei),  18h.  (Tucson, 
Georgetown,  Ottawa,  and  Harvard),  19h.  (Colombo),  22h.  (Mizusawa). 
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1918.    July  15d.  Oh.  22m.  53s.      Epicentre  41°  IN.  126°-6W. 


A  =  -449. 


B  =  -005.   C=  - 
G  =  -  •392,    H 


•657;  D  =  --S0.3,   E  = +^596  ; 

-•528,   K  =  -^754. 


Discussion  of  the  residuals  suggests  moving  the  epicentre  further  east  anr)  a 
little  south,  say  to  40°^7N.  125" -OW.,  whicli  would  reduce  the  negative  resi- 
duals in  the  eastern  States. 


o 

..: 

Station  and 

.S 

■3 

Component. 

53 
IS 

A 

<; 

P. 

O-C. 

,«_ 

O-C. 

L. 

M. 

„ 

~ 

M.      S. 

s. 

M.       S. 

s. 

M. 

M. 

Berkeley             b. 



4 

6 

134 

il      8 

-  3 



_ 

e2-l? 

4-2 

X. 



4 

6 

134 

i  1      8 

-   3 

— 

— 

e2-l? 

3-7 

V. 



4 

6 

134 

i  1      7 

-   4 

e2      0 

-   6 

e2-2 

2-7 

Lick 

\v. 

5 

3 

132 

el     19 

-   3 

— 

— 

e2-6 

4-1 

Victoria 

M. 

7 

7 

17 

2     32 

+  35 

— 

— 

4-0 

6-0 

z. 

— 

7 

7 

17 

2      7 

+  10 

3    53 

+  24 

5-8 

6-3 

Tucson              N. 

B.O. 

15 

3 

120 

3    49 

+  6 

6    44 

+  5 

8-0 

9-6 

E. 

B.O. 

15 

3 

120 

3    49 

+  6 

6    48 

+  9 

7-9 

10-3 

Sitka                 N. 

B.O. 

16 

9 

343 

4    21 

+  17 

— 

7-7 

90 

E. 

B.O. 

16 

9 

343 

4    23 

+  19 

— 

— 

7^9 

8-6 

Saskatoon 

Ma. 

18 

0 

46 

i4      6 

-11 

17    21 

-19 

e8-5 

— 

Lawrence 

W. 

24 

0 

85 

e5    21 

-  7 

9    57 

+  13 

12^6? 

131 

St.  Louis           N. 

W. 

27 

8 

83 

i5    49 

-17 

i  10    37 

-18 

el2-l 

16-3 

E. 

W. 

27 

8 

83 

i5    52 

-14 

— 

— 

el6-2 

— 

Ann  Arbor        e. 

W. 

31 

7 

73 

6    31 

-13 



— 

16-8 

20-3 

N. 

W. 

31 

7 

73 

6    31 

-13 

— 

— 

16-6 

191 

E. 

B. 

31 

7 

73 

6     13 

-31 

— 

17-9 

20-1 

.\. 

B. 

31 

7 

73 

6    25 

-19 

13      7 

+  64 

17-1 

18-7 

Honolulu 

M. 

33 

1 

243 

7      7 

+  10 

_ 

142 

17-1 

Toronto 

M. 

34 

5 

70 

— 

1  12      7 

-41 

118-8 

220 

Ottawa 

— 

36 

7 

66 

i  7     10 

-18 

i  12    49 

-31 

elB-l 

2fl 

Wasliingtnn 

Mar. 

37 

5 

76 

7     16 

-18 

12    59? 

-32 

16-5 

20-7 

Georgetown      x. 

— 

37 

5 

76 

e7     21 

-13 

el3    17 

-14 

e  16-8 

212 

E. 

— 

37 

5 

76 

i  7     18 

-16 

e  13    10 

-21 

6  16-8 

2r2 

Cheltenham      n. 

B.O. 

37 

7 

77 

7     36 

0 

13    24 

-10 

el91 

21-5 

E. 

B.O. 

37 

7 

77 

7     31 

-  5 

13     19 

-15 

18-8 

23-6 

North  field 

B.O. 

39 

1 

67 

7    10? 

-37 

13    18? 

-35 

e20-0 

24-6 

Harvard             e. 

B.O. 

40 

6 

69 

e7    22 

-38 

13    25 

-50 
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X. 

B.O. 

40 

6 

69 

7    38 

-22 

13    47 

-28 

e  19-1 

221 

Edinburgli 

M. 

71 

8 

30 

20      7 

?S 

(20      7) 

-41 

40^6 

Dyce                  N . 

Ma. 

71 

8 

28 

e  11    49 

+  21 

120    54 

+  6 

34-1 

44-5 

P^skdalemuir 

G. 

72 

2 

30 

11     36 

+  5 

21      7 

+  15 

331 



Bidston 

M.S. 

73 

7 

31 

11     37 

-   3 

20    19 

-51 



45-1 

Stonyhurst 

M. 

73 

7 

30 

22     13 

?S 

31    49 

9 

38-5 

421 

Kew 

M. 

76 

3 

31 

— 

— 

— 





461 

Shide 

— 

76 

5 

32 

21    46 

?s 

(21    46) 

+  3 

33-6 

48-6 

De  Bilt              N. 

— 

77 

8 

28 

12    10 

+  4 

22      3 

+   5 

331 

38^5 

E. 

— 

77 

8 

28 

12     12 

+  6 

— 

34-1 

36^3 

Uccle 

— 

78 

6 

29 

el2      7 

-  4 

e22      7 

0 

8  35-1 

44-1 

La  Paz 

Bi. 

78 

9 

124 

12     17 

+  5 

22    15 

+  4 

41-6 

44-6 

Paris 

— 

79 

5 

31 

e  U    38 

+  22 

i  22     19 

+   1 

331 

391 

Zurich 

— 

83 

0 

29 

el2    34 

-   2 



Rio  'I'into 

M. 

84 

0 

44 









481 

Zi-ka-wei 

— 

84 

3 

309 

— 

e23    51 

+  40 



Moncalieri 

S. 

84 

7 

31 

12    57 

+  11 

23     16 

0 

35-5 

50-1 

Tortosa 

— 

84 

9 

37 

12    43 

-   4 

23      7 

-11 

37-6 

46-9 

Vienna 

— 

84 

9 

24 

• — 

— 

— 



e371 



Barcelona 

— 

85 

3 

36 

— 



6  22      8 

-74 

33-4 

50-2 

San  Fernando 

— 

85 

5 

44 

30      7 

?SR, 

— 



43-1 

46-1 

Leniberg 

B.O. 

85 

5 

18 

— 

— 

e23     19 

-   6 

e44-3 

49-7 

Zagreb 

W. 

86 

9 

25 

e  13      1 

+  3 

e  23    29 

-11 

461 

53-1 

Pol  a 

W. 

87 

0 

27 

— 

e24      7 

+  26 

e40-7 

52-8 

Rocca  di  Papa 

Ag. 

89 

3 

29 

e  13    12 

~0 

e24      2 

-  4 

e47^9 



Ag. 

89 

3 

29 

el3      7 

-  5 

e24     12 

+  6 

e44^3 

50-3 

Algiers 

B.M. 

89 

5 

38 

— 

— 

e23    33 

-36 

46-1 

48-6 

Pompeii 

O.A. 

90 

9 

28 

i  16    11 

?PR, 

124     16 

-   7 

Cipolletti 

M. 

96 

1 

138 

51     37 

?L 

53-9 

61^4 

Manila 

W. 

96 

5 

296 

— 

— 

23    35 

? 

Helwan 

M. 

106 

2 

20 

28      7 

?S 

(28      7) 

+  73 





Melbourne 

M. 

112-8 

239 

e36    37 

?SR, 

— 

637 

For  Notes  see  next  page. 
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Notes  to  July  15d.  Oh.  22m.  .53s. 
Additional  records  :   Saskatoon  gives  To  =0h.22m.56s.,     Toronto  iL  =  +21-3m. 
Ottawa      T„=0h.22m.55s.  Harvard      SR,  =  +  16m.2os.,      and      SRo  = 

+  16m.57s.,  To=0h.22m.29s.  De  Bilt  To  =0h.23m.8s.  La  Paz  SRi  = 

+  27m.l5s.,  T„  =0h.23m.l0s.  Moncalieri  MN  =  +47 -im.,  T„  =0h.23m.29s. 

Barcelona  LN  =  +36 •2m.,  MN  =  +53oni.  San  Fernando  MX  =  +48 -fim. 

Zagreb  iP  = +13m.21s.,  MNW  =  +521m.  Pola  MX  =  +54-4m. 


July  lad.  16h.  18m.  36s 
A  =  -  612,   B 


Epicentre  6°-5X.  12S''0E.  (as  on  1917  June  6d.). 

=  +  -783,  C  =  +  113  ;  D  =  +  -788,  E  =  +  -616  : 

G  =  --070,   H  =  +089,  K  =  --994. 


Az. 


0-C. 


O-C. 


M. 


Manila 

10-7 

320 

e  2  39 

-    1 

4  45 

-    3          5-3 

6-4 

Zi-ka-wei 

25  0 

347 

— 

— 

— 

—      e  8-3 

— 

Osaka 

29  0 

13 

6   12 

-    6 

— 

—           — 

— 

Mizusawa 

34-7 

17 

■ — 

— 

— 

—        25-3 

— 

Hehvan 

92-6 

301 

33   24 

?L 

— 

—      (33-4) 

— 

Rocca  di  Papa 

104  0 

317 

— 

— 

— 

—    c  57-4 

— 

De  Bilt            X. 

104  0 

329 

— 

— 

25   11 

-82       47-4 

51-9 

E. 

104  0 

329 

— 

— 

— 

—       51-4 

530 

Edinburgrh 

105-8 

336 

52   24 

?L 

— 

—      (52-4) 

— 

Moncalieri 

105-9 

321 

— 

— 

— 

—    e  54-4 

— 

Paris 

107-1 

327 

— 

— 

— 

—    e  58-4 

— 

Bidston 

107-4 

332 

57    54 

?L 

— 

—      (57-9) 

64-8 

Additional    records  :     Manila 

gives    MX 

=  +6 -2m. 

Mizusawa    gives 

L  = 

+  25 -em. 

Julv  15d.  Record.=!  also  at  Oh.  (Tokyo  (2) ),  5h.  (Zurich  and  La  Paz).  7h.  (Tokyo), 
llh.  (Algiers),  18h.  (La  Paz),  19h.  (Moncalieri).  20h.  (Kodaikanal), 
23h.  (De  Bilt). 

July  16d.  llh.  49m.  42s.      Epicentre  45-°5N.  15°-0E.  (as  on  1916  July  14d.). 


+  -677,   B  =  +  -181,   C  =  +  -713. 


O-C. 


o 

m.  s. 

s. 

m.  s. 

Zagreb 

0-8 

e  0   14 

+    2 

0   25 

Triest 

0-9 

0   14 

0 

— 

Pola 

10 

e  0  25 

?s 

(e  0   25) 

Graz 

1-6 

0  27 

+    2 

— 

Vienna              e. 

2-9 

e  0  48 

+  3 

— 

Rocca  di  Papa 

41 

e  1   30 

+  26 

— 

De  Bilt 

9-2 

— 

— 

— 

O-C. 


-   3 


0-7 


M. 
m. 

0-4 

0-8 


—  —  1-9 

—  e5-0  — 


Zagreb  gives  i  =  +  20s. 


1918.    July  16d.  20h.  3m.  36s.      Epicentre  36°  3N.  26°  3E. 

A  =  +  -722,   B  =  +  -357,  C  =  +  -592  ;  D  =  +  -443,  E  =  -  -897  ; 

G  =  +  -531,   H  =  +-262,  K  =  - -806. 


o 

si 

Station  and 

.s 

3 

Component. 

o 
a 

A 

g 
< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

1 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Athens 



2-6 

311 

il 

0 

+  19 

il    29 

+  15 

1-6 

1-8 

Helwan 

M. 

7-7 

145 

1 

54 

-   3 



— 

7-9 

Pompeii 

O.A. 

10-2 

299 

i2 

4 

-29 

i  3    49 

-46 

— 

5-8 

Monte  Casshio 

— 

11-0 

302 

2 

55 

-T-U 

— 

'      — 

— 

— 

Rocca  di  Papa 

Ag. 

11-9 

302 

p3 

1 

+  3 

— 

— 

e7-7 

— 

P.O. 

11-9 

302 

i3 

7 

+  9 

5    16 

-   1 

— 

91 

Zagreb 

W. 

12-2 

324 

e3 

7 

+  5 

i5     12 

-12 

i6-0 

7-0 

Pola 

W. 

12-7 

316 

e3 

17 

+  8 

(e5    30, 

1     -  7 

e5-5 

9-2 

Lemberg 

B.O. 

13-6 

354 

e3 

21 

0 

eS      6 

+  8 

— 

7-4 

Vienna               z. 

— 

14  0 

332 

i  3 

32 

+  6 

— 

— 

— 



Milan 

— 

15-8 

311 

3 

53 

+  4 

— 



— 

9-1 

Moncalieri 

S. 

16-5 

308 

4 

2 

+  3 

6    44 

-23 

10-2 

13-6 

Zurich 

— 

17-2 

316 

i4 

10 

+  3 

7    24 

+  2 



— 

Marseilles 

— 

17-5 

300 

i4 

21 

+  10 

17    39 

+  10 

— 

— 

Continued  on  next  page. 
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Station  and 

_c 

. 

Component. 

A 

.1 
< 

P 

0-C. 

s. 

O-C. 

L. 

M. 

M. 

s. 

.s. 

M.       S. 

s. 

M. 

M. 

Algiers 

B.M. 

18 

6 

278 

4 

1 

-23 

7     51 

-  2 

14-4 

22-4 

BesanQon 

— 

18 

6 

312 

3 

27 

-57 

6    55 

-58 

— 

— 

Barcelona 

— 

19 

4 

293 

14 

28 

-   6 

18     11 

+  1 

— 

— 

'I'ortosa 

— 

20 

6 

291 

4 

47 

-   1 

8    34 

-  2 

10-8 

160 

Paris 

— 

21 

4 

313 

14 

56 

-   2 

i  8    50 

-  3 

11-4 

13-4 

Uccle 



21 

4 

320 

14 

53 

-  5 

8    50 

-   3 

— 

— 

I)e  Bill 

— 

21 

7 

323 

14 

59 

-  2 

H     56 

-   3 

10-6 

12-6 

Kew 

M. 

24 

2 

317 

_ 

— 

— 

— 

9-4 

Shide 

— 

24 

4 

315 

5 

23 

-  9 

9     52 

0 

— 

— 

San  Fernando 

— 

26 

1 

280 

6 

54 

+  65 

— 

— 

11-4 

18-4 

Stonvhurst 

M. 

26 

5 

320 

16 

54 

+  61 

1  12     24 

?L 

(12-4) 

15-9 

Bidston 

M.S. 

26 

6 

320 

5 

36 

-18 

10     18 

-15 

— 

— 

Eslvdalemnir 

a. 

27 

6 

323 

5 

52 

-12 

— 

— 

14-9 

— 

Edinburgh 

M. 

27 

9 

324 

5 

39 

-28 

— 

— 

— 

22-4 

Dj-ce                  N. 

— 

28 

2 

327 

e6 

56? 

+  46 

e  11     54  ? 

+  51 

16-7 

22-9 

B. 

— 

28 

2 

327 

e6 

52? 

+42 

11     54 

+  51 

16-7 

22-4 

Colombo 

M. 

56 

8 

108 

16 

24 

'S 

(16    24) 

-80 

— 

37-4 

Cape  Town 

M. 

70 

6 

187 

36 

48 

?I. 

— 

— 

(36-8) 

430 

Ottawa 

— 

72 

3 

314 

ell 

30 

-    2 

(e20    48?; 

-   6 

25-5? 

— 

Toronto 

M. 

75 

5 

314 

— 

— 

— 

44-5 

— 

Zi-lia-wei 

— 

75 

8 

62 

el2 

35 

+41 

— 

— 

— 

Washington 

Mar. 

76 

8 

309 

17 

19 

?PR, 

21    42? 

-   5 

— 

— 

Georgetown 

_ 

76 

8 

309 

el7 

51 

?PR, 

(e21    42?) 

-   5 

e21-7? 

— 

Osaka 

<). 

83 

1 

52 

12 

52 

+  15 

— 

— 

— 

Manila 

— 

85 

1 

75 

_ 

— 

— 

— 

— 

230 

Batavia 

W. 

86 

1 

101 

e22 

24 

?S 

(e22    24) 

-67 

— 

— 

Victoria 

M. 

91 

1 

340 

— 

— 

— 

— 

— 

46-9 

La  Paz 

Bi. 

103-2 

259 

16 

45 

? 

— 

~ 

e43-4 

" 

Additional  records  :   Athens  gives  M  = +2-2in.         Rocca  di  Papa  IL  = +3-lni., 
M  =  +D-7m.  Zagreb      i  = +3m.21s.      and       +4m.33s.,      MNW  = +9-6m. 

Pola     MN=+9-3m.  Moncalierl     MN  =  +ll-3m.  Algiers     gives     its 

record  as  at  18d.,  but  the  record  a.sslgned  to  it  by  De  Bilt  is  at  20d.,  so  that 
it  is  almost  certainly  a  misprint.  Paris  M=+15-4m.,  To  =20h.3m.-t0s. 
Uccle  i  =  +4m.55s.  and  +9m.26s.,  T„  =20h.3m.32s.  De  Bilt  m  =  +9m.l<., 
To=20h.3m.38s.  San   Fernando    MN  =  +18-9m.  Ottawa    gives    S    as 

eL?  and  e  =  +14m.0s.  Toronto  L=+47  0m.  Triest  To  =20h.3m.34s. 
Graz  T„=20h.3m.49s. 

July  IGd.  Records  also  at  Ih.  (San  Fernando).  2h.  (Batavia).  4h.  (Paris),  lOh. 
(La  I'az).  lib.  (Rocca  di  Papa),  15h.  (Tokyo),  18h.  (Rocca  di  I'apa  and 
Riverview).  19ii.  (Calcutta),  20h.  (Osaka  and  Rocca  di  I'apa),  21h. 
(Zi-ka-wei  and  Tokyo),  22h.  (San  Fernando  and  Tokyo),  23h.  (La  Paz, 
De  Bilt,  Riverview.  Toronto,  Victoria,  and  Cipolletti). 

July  17d.  Records  at  Oh.  (ManUa,  Tokyo,  Bidston,  Edinburgh,  Helwan,  and 
Lick  (2)  ),  13h.  (Manila),  Uh.  (De  Bilt).  15h.  (Balboa  Heights  and  Apia), 
16h.  (Manila),   18h.  (La  Paz). 

July  ISd.  21h.  5m.  5s.     Epicentre  36°  ^N.  19°-7E. 

A  =  -L  -757,   B  =  +  -271.  C  =  +  -595. 


A       Az. 


P.       O-C. 


O-C. 


L. 


M. 


o 

3 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Athena 

3-5 

66 

0  51 

-    4 

1   27 

-10 

1-6 

1-7 

Pompeii 

5-9 

318 

e  1   24 

-    7 

e  2  44 

+    3 

Rocca  di  Papa 

7-5 

317 

e  1   38 

-16 

— 

— 

40 

Zagreb 

9-7 

345 

e  2  57 

+  31 







4-5 

Moncalieri 

12  4 

317 

— 

— 

— 

e  5-7 

July  18d.  Records  also  at  Oh.  (San  Fernando),  2h.  (Manila),  6h.  (Lick),  lOh. 
(Manila),  12h.  (La  Paz),  13h.  (La  Paz),  14h.  (Kew  and  Helwan),  22h. 
(Manila).  23h.  (La  Paz). 
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July  19d.  19h.  lin.  Os.     Epicentre  4o°-6N.10°-2E. 

A  =  +  -689,  B  =  +  124,  C  =  +  -715  ;  D  =  +  177, 

G  =  +-704,   H  =  +-127,  K  =  --7UU. 


E  =  --984  ; 


Moncalieri 
Zurich 
Pol  a 
Zagreb 
Rocca  di  Papa 

Additional  records 
ePE  =  -f  0m.23s., 


Az. 

251 
327 
108 
So 
153 


P. 

m.  s. 
0  27 
e  0  26 
e  0  46 
e  0  56 
e  1   11 


0  49 

1  2 


1-9 
21 
2-7 
4  0 
4-3 

Zagreb  gives  iP  = +0m.59s.,  MXW  = 
ePV  =  +0m.29.s.,  MN  =  +l-2m. 


O-C. 

s. 

-  2 

-  7 
+    4 

-  6 
+    4 


O-C. 


11 
1-8 


M. 


11 
1-3 
2-2 
2  2 


11m. 


Zurich 


July  19d.  Records  also  at  Oh.  (San  Fernando).  12h.  (Apia),  13h.  (Edinburgh), 
20h.  (JUzusawa  and  La  Paz),  21h.  (Balboa  Heights),  23h.  (Lick  (2)  ). 

July  20d.  Records  at  2h.  (San  Fernando).  6h.  (Bidston  and  Tokvo).  Sh.  (Kew). 
9h.  (La  Paz),  llh.  (La  Paz  and  Batavia),  12h.  (ManUa),  13h.  (Manila 
and  Paris),  14h.  (Paris),  15h.  Manila)  (2)  ),  17h.  (ManUa),  18h.  (Helwau 
and  Mizusawa),  21h.  (De  Bilt  and  Melbourne). 


1918.     July  21  d.  6h.  9m.  25s.       Epicentre  7   OS.  155°  OE. 

las  on  1916  .Sept.  3d.  and  1917  Dec.  20d.,  etc.) 

A  =  -  -900,   B  =  +  -420,   C  =  -  -122  :  D  =  +  -423,   E  =  +  -906  ; 

G  =  +lll,   H  =  -052,  K  =  --993. 

The  To  adopted  is  about  the  mean  of  some  rather  discordant  determinations, 
but  the  anticentral  stations  suggest  that  it  should  be  increased  by  aboiit 
15s.,  which  would  accord  with  Perth,  Mizusawa,  and  Zi-ka-wei  if  an  error 
of  one  minute  is  assumed  in  the  last. 


c 

_^ 

Station  and 

.£ 

■^ 

Component. 

"5 
1 

A 

<?; 

P 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

, 

M. 

s. 

s. 

>!.      s. 

s. 

.M. 

M. 

Riverview 

_ 

27 

1 

187 

e5 

47 

-12 

ilO    35 

^  8 

12 

3 

15-8 

Sydney 

— 

27 

1 

187 

6 

5 

-f  6 

9    41 

-62 

10 

9 

14-9 

.\delaide 

M. 

31 

8 

206 

7 

0 

+  15 

11     53 

-12 

16 

0 

20-0 

Melbourne 

M. 

32 

1 

195 

2 

5 

•5 

8    35 

?PK, 

15 

5 

16-3 

A  Ilia 

W. 

33 

4 

105 

i6 

48 

-12 

e  12    35 

+  5 

el4 

6 

15-1 

Manila 

W. 

40 

1 

303 

e7 

58 

+  2 

13      4 

-64 

14 

2 

15-0 

Perth 

M. 

44 

1 

230 

8 

24 

-  3 

14     54 

-  9 

22 

2 

27-2 

Tokvo 

O. 

45 

0 

344 

8 

48 

-<-15 





e22 

7 

Osaka 

O. 

45 

6 

337 

9 

0 

-i-23 

— 



20 

2 

240 

Taihoku 

0. 

45 

7 

316 

8 

57 

+  19 

15    31 

+  7 

21-2 

27-9 

Batavia 

W. 

47 

9 

267 

e8 

35 

-18 





28-6 

Mizusawa          x. 

O. 

47 

9 

345 

8 

59 

+  6 

16      2 

+  9 

_ 



E. 

0. 

47 

9 

345 

9 

3 

+  10 

15    58 

+  5 





Zi-ka-wei 

— 

49 

9 

322 

elO 

24 

+  78 

el7    34 

+  76 

— 

32-8 

H.  nululu 

M. 

54 

2 

57 

8 

41 

-53 

16    53 

-18 

23-6 

27-6 

1  '  t  .niari 

O. 

54 

8 

350 

16 

58 

?S 

(16    58) 

-21 



Colombo 

M. 

76 

3 

279 

11 

29 

-28 

(21     17) 

-24 

21-3 

30-2 

Kodaikanal 

M. 

79 

1 

283 

20 

5 

? 

— 



22-6 

53-4 

Simla 

O.E. 

83 

3 

303 



e23    11 

+  11 



23-3 

Bombay 

O.E. 

85 

0 

290 

13 

0 

+  12 





Sitka    '             X. 

B.O. 

85 

1 

31 



e29    46 

?SR, 





Berkeley 

— 

88 

6 

52 



e23    35 

-24 

_ 



Lick 

W. 

89 

0 

52 

— 



e29    35 

?SR, 





Victoria 

M. 

89 

8 

41 

24 

1 

?S 

(24      1) 

-11 

42 

2 

59-9 

I'lii'son               E. 

B.O. 

97 

3 

58 

17 

50 

?PR, 

26    25 

+  56 

45 

2 

51-2 

St,  I,()uis 

W. 

113 

7 

51 

20 

5? 

?PK, 





55 

8 

66-6 

Ann  Arbor         e. 

B. 

117 

7 

45 

29 

59 

?S 

40     17 

?  SK, 

59 

3 

64-6 

N. 

B. 

117 

7 

45 

30 

17 

?s 

— 

60 

6 

68-6 

E. 

W. 

117 

7 

45 

30 

5 

?s 





59 

6 

54-6 

N. 

\V. 

117 

7 

45 

29 

59 

?s 

— 

— 

61 

6 

- 

Cotitimied  on  next  page. 
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Station  and 
Component. 


O-C. 


CipoUetti 

Toronto 

I-emberg 

Cape  Town 

Ottawa 

Helwan 

Ithaca 

Wasliington 

(Georgetown 

Chelteiiliani 

Dyce 

Nortlifield 

Budapest 

Vienna 

Harvard 

Pilar 

Andalgala 

Graz 

Ziigrel) 
Cliacaritu 
Rdinlnivgli 
I)e  Bill 

Eskdalemuir 

Triest 

Pola 

Stonylnii-st 

Uccle 

Bidston 

La  Quiaca 

Zurich 

Kew 

I^a  Paz 

Pompeii 

Rocca  di  Papa 

Shide 

Paris 

Monralieri 

Barcelona 

'J\)rtosa 

Algiein 

Coimbra 

Kio  Tint« 
San  Fernando 


M. 
M. 
B.C. 
M. 

M. 

B.o. 

ilar. 

B.o. 
M;i. 

n.o. 


B.U. 

M. 

M. 

M. 

W. 

W. 

il. 

M. 


G. 

vv. 
w. 

M. 

M.S. 
il. 

M. 
Bi. 

M. 
Ag. 


S. 

B.M, 

M. 


142 
43 
?25 
222 
40 
301 
43 
47 
47 
48 
347 
40 
325 
327 
41 
138 
133 
133 
326 
325 
145 
345 
337 
337 
344 
326 
325 
343 
336 
343 
127 
330 
340 
119 
320 
322 
340 
337 
329 
329 
330 
323 
339 
339 
334 
332 


M.  S. 

21  23 

21  53? 

20  41 

30  41 

20  39  V 

20  35 
e37  13 
e  17  5 
e20  50 

21  7 

25  35 

e  19  17 
(e21      7) 

22  23 
25  23 
25  53 

e  19  34 

e24  35 

25  53 

21  35 
e  21  46 

19  28 

22  45 

22  51 
i  22  29 
e  19      5 

19  47 

26  23 
e  19  23 

19  39 

18  33 

19  29 

23  3 
i  25  35 

19  37 

23  18 

18  9 
e  19  37 

17  48? 

19  52 

18  35 


?P1^ 
?PH, 
?PK, 

?  PR, 
?PH, 
?SK, 
+  66 
?PH, 


?PK, 
?PH, 


[+22] 
? 

V 

?PK, 
?Pl{i 

[  +  13] 
?PH, 
?PK. 
?PW, 

r-13] 
[+28] 

[+j] 
[  +  17] 


r+13] 

?PW, 

•? 

[-'3] 
+  23 

[+  6] 
+  64 


(30    41) 
30    31? 


(e  30     55) 
30    50 


e  22     50 
e  22     52 


(e  41     35) 
i  38    47 


30     15? 
33    39 
23      0 


33    28 

(e  41     52) 

23    23 


s. 

M. 

_ 

66-4 

+  135 

55-9 

— 

50-6 

+  98 

— 

+  88 

53-6 

_ 

e58-0 

+  100 

55-6 

+  95 

55-6 

— 

63-4 

v 

70-6 

— 

e63-6 

+  75 

e58-9 

— 

69-9 

— 

73-9 

— 

73-8 

_. 

63-6 

— 

66-9 

?PR, 

e59-6 

?PK, 

e63-6 

?SR, 

e41-6 

?SRi 

ie6-3 

— 

e59-6 

+  10 

? 

60-6 

?PR, 

69-0 



58-7 

— 

66-6 

•? 

63-8 

?SR, 

69-8 

?PR, 

— 

— 

47-6 

+  96 

e  52-6 

-136 

62-6 

- 

87-6 

M. 

97-4 
73-5 
710 
72-6 


69-6 
82-2 


65-3? 
99-9 
881 
79-7 

67-6 
75-4 
92-6 
61-4 
660 


68-7 
82-2 
70-6 
79-5 


95-6 
69-2 

86-9 
79-5 
81-6 
80-9 
85-6 

83-6 


111-6 
113-6 


Additional  records:  Riverview  frfves  iP  = +6m.8s.,  i  =  +6m.39s.,  iPR,?  = 
+  Cm.58s..      PS  = +10m.56s.,      MN  =  +16-8m..      MZ=+17-lm.      Epicentre 

(r-OS.  1.53''-0E.,  T°=6h.9m.lOs.  Adelaide  PR,  = +7m.53s.  Melbotirne 

SR,  = +llii).538.,      ?S.  Apia     iP  = +6m.i38.,      M=+18-6m.  Manila 

MX  =  +15  •2m.  Perth  SR,  =  + 18m. 7s.  Tokio  sives  L  one  horn- early. 

Osaka   MN  =  +27-l.         Colombo   M=+57-8m.         Victoria   S=+31m.l4s. 

(?SR,).  St.    Louis    cLN  =  +45-6m.  Toronto    L=+46-3m.    and    L  = 

+  09-2.  Ottawa    eL=+45-(;m.,       T„ -6h.18m.10s.  Ithaca    eN  = 

+  37m.l2s.,cLN  =  +54  •3m.  Washington  eL  =  +30-9m.  (?S)and  +67  •6m. 

(-'hcltenham     LN=+62^3m.,     MX=+71-6m.  Northfleld     L  =  +75-6.  . 

Zaurreb   c  =  +53m.35s.,    De    Bilt   epicentre    6'-0S.    153°-0E.  Pola   MN  = 

+  68^9m.  Uccle  ePR,- +22m.53s.  La  Paz  PR,  = +23m.ls.  Mon- 

calieri   MN  =  +85  5m.         Barcelona  records   SR,   as   L.         San   Fernando 

JIN  =  +106  em. 
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July  21d.  9h.  44m.  25s.     Epicentre  T'-Oti.  155°0E.  (as  at  6h.). 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


Riverview 

271 

187 

e  5  59 

0 

(10  45) 

+    2 

13-4 

16-9 

Adelaide 

31-8 

206 

11   38 

?S 

(11   38) 

-27 

20-1 

22-3 

Melbourne 

32  1 

195 

— 

— 

— 

— 

16-2 

20-4 

Manila 

401 

303 

e  7   56 

0 

(14   53) 

+  45 

14-9 

— 

Perth 

441 

230 

9     5 

+  38 

17      4 

2 

26-2 

— 

ISIizusawa       k.       47  -9 

345 

8   55 

+    2 

16   26 

+  33 

— 

— 

N.        47-9 

345 

9  34 

+  41 

16    12 

+  19 

— 

— 

Batavia 

47-9 

267 

e  8  35 

-18 

— 

— 

— 

Honolulu 

54-2 

57 

16  47 

?S 

(16  47) 

-24 

26-1 

27-6 

Colombo 

76-3 

279 

46  35 

?L 

— 

— 

(46-6) 

581 

Victoria 

89-8 

41 

— 

— 

— 

— 

56-4 

Mauritius 

94-2 

249 

31   35 

JSRi 

— 

— 

— 

41-2 

Toronto 

1201 

43 

— 

— 

— 

— . 

77-5? 

Ottawa 

121-9 

40 

— 

— 

— 

— 

e  61-6 

— 

Zagreb 

127-6 

325 

18  35 

[-38] 

e  22  35 

2PRi 

65-6 

— 

De  Bilt 

128-6 

337 

— 

— 

— 

65-6 

70-3 

Bidston 

130-3 

343 

40  47 

?SRi 

— 

— 

— 

740 

La  Paz 

131-3 

119 

22   52 

?PRi 

— 

— 

— 

— 

Paris 

132  1 

337 

e  24   35 

? 

— 

— 

69-6 

— 

Rio  Tinto 

1450 

334 

85   35 

>.h 

— 

— 

(85-6) 

110-6 

Additional  records  :  Riverview  gives  eS  =  +  10m. 13s.,  SRi  =  +12m.9s.,  MN  = 
+  19-lm.  The  S  in  the  table  is  given  as  PS.  Adelaide  S  = +17ui.l3s., 
M  =  +23-3m.  Perth  PR,  =  +  13m.48s. 

July  21d.  Records  also  at  3h.  (Osaka,  Mizusawa,  Tokyo,  and  La  Paz),  4h. 
(Helwau.  Bidston,  and  De  Bilt),  5h.  (Tokyo),  7h.  (Zagreb),  13h.  (La  Paz), 
14h.  (La  Paz  and  Taihoku),  19h.  (Jlizusawa),  23h.  (Manila). 

July  22d.  Records  at  Oh.  (San  Fernando),  4h.  (Manila  (2)  ),  51i.  (Melbourne, 
Riverview,  and  Tokyo  (?)  ),  12h.  (Pola,  Rocca  di  Papa,  and  Zagreb), 
13h.  (Zagreb),  16h.  (Rio  Tinto),  23h.  (Tokyo). 

July  23d.  13h.  22m.  17s.     Epicentre  4°-5S.  152°-0E.  (as  on  1917  Sept.  24d.  20h.). 

A  =  -  -880,  B  =  +  -468,  C  =  -  -079  ;         D  =  +  -470,  E  =  +  -883  ; 
G  =  +-069,   H  =  --037,  K  =  --997. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


o 

o 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Riverview 

29-2 

182 

e  3  49? 

-151 

10  13 

-67 

e  15-2 

16-9 

Sydney 

29-2 

182 

7   31 

+  71 

12     1 

+  41 

15-2 

17-2 

Melbomae 

33-9 

190 

— 

— 

12   43 

+    4 

— 

21-7 

ManUa 

36-2 

302 

e  13     0 

?S 

(e  13      0) 

-13 

— 

19-2 

Perth 

43-5 

227 

. — . 

— 

(14      5) 

-50 

23-7 

— 

Zi-ka-wei 

461 

323 

e  8   46 

+    5 

— 

— 

— 

Honolulu 

55-3 

60 

17      7 

?S 

(17      7) 

-18 

24-7 

29-7 

Berkeley 

89-4 

62 

— 

— 

e  40-7 

Victoria 

89-9 

41 

— 

— 

— 

— 

45-2 

56-0 

Mauritius 

92-2 

250 

42  43 

?L 

— 

. — 

(42-7) 

Helwan 

118-7 

302 

74  43 

?L 

— 

. — 

(74-7) 

— 

Toronto 

120-2 

40 

— 

— 

— 

— 

65-1 

75-5 

Ottawa 

121-8 

38 

. — 

— 

— 

— 

e  62-7 

Graz 

123-4 

326 

— 







6  67-7 



Edinbm-gh 

125  0 

343 

67   43 

?L 

— 

— 

(67-7) 

. — 

De  Bilt 

N. 

1251 

336 

— 

— 

e  31      5 

+  98 

e  64-7 

72-7 

E. 

125  1 

336 

— 

— 

— 

— 

e  66-7 

67  0 

Eskdalemuir 

125-5 

343 

— 

— 

— 

— 

74-9 

— 

Stonyhurst 

126-5 

342 

— 

— 



— 

— 

80-3 

Rocca  di  Papa 

1281 

322 

— 

— 

— 

— 

691 

— . 

Paris 

128-7 

335 

— 

— 

— 

— 

67-7 

— . 

Moncalieri 

128-9 

329 

— 

— 

— 

— 

74-8 

— 

Additional  records  :    Riverview  gives  PS  =  +  10m. 44s.  (?S),  eSRi  =  +12m.55s., 
MN=+16-7m.,    MZ  =  +17-7m.  Manila    MN  =  +19-3m.  Perth    gives 

S  as  PR,  and  S  =  +  17m.  16s.  Toronto  cL  =  +69-2m. 

July  23d.     Records  also  at  Oh.   (Sau  Fernando  and  Tokyo),   5h.   (Tokyo),   9h. 
(Tokyo),  21h.  (Edinburgh). 
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1918.     July  24d.  lOh.  53m.  Os 

A=  -743 


Epicentre  42°-0S.  178°-0E. 

B  =  +  026,  C  =  -  -669  ;  D  =  4-  035,   E  =  +  -999  ; 

G  =  -f-669,   E  =  -023,   K  =  --743. 


Verv  doubtful.  If  we  accept  the  Sydney  P  instead  of  the  Riverview  P.  a  T,  = 
24d.10h.51ni.20s.,  and  the  epicentre  22'OS.  180'OW.,  as  on  1917 
May  24d.19h.20m.30s.,  would  suit  some  of  the  records. 


Station  and 

i 

5 

Component. 

1 

A 

< 

P 

O-C. 

S. 

O-C. 

I.. 

M. 

M. 

s. 

s. 

M.     S. 

s. 

M. 

M. 

Riverview 



22 

6 

282 

e5 

12 

0 

9    17 

0 

ell-9 

15-5 

Sydney 
Melbourne 

- 

22 

6 

282 

4 

30 

-42 

— 

— 

120 

14  0 

M. 

25 

5 

268 

10 

6 

?S 

(10      6) 

-   7 

15-5 

18-0 

Apia 
Adelaide 

W. 

29 

5 

20 

e3 

30? 

? 

— 

— 

e70? 

14.0 

M. 

31 

3 

272 

12 

4 

?S 

(12      4) 

+  8 

19-4 

22-2 

Perth 

M. 

49 

6 

260 

27 

54 

?1. 

— 

— 

f35-9) 

— 

Andalgala 

il. 

88 

6 

127 

50 

18 

?l. 

— 

— 

(50-3) 

— 

Berkeley 

— 

96 

5 

44 

e37 

0 

?l. 

— 

— 

(e  37-0) 

— 

Colombo 

M. 

100 

7 

270 

47 

0 

?I. 

— 

— 

(47-0) 

650 

Victoria 

— 

104 

1 

36 

— 

— 

— 

— 

-     44-6 

58-3 

Kodaikanal 

M. 

104 

6 

271 

— 

— 

— 

— 

64-7 

68-8 

Georgetown 

— 

124 

7 

66 

e42 

21 

?  SK, 

— 

— 

e53-4 

— 

Toronto 

M. 

125 

4 

60 

— 

— 

— 

— 

e63-6 

66-7 

Ottawa 

— 

128 

5 

59 

— 

— 

— 

— 

63-0 

— 

Han-ard 

B.O. 

130 

3 

65 

— 

— 

e42    46? 

?SR, 

65.9 

— 

Helwan 

M. 

150 

6 

256 

28 

0 

■s 

— 

— 

— 

— 

Edinburgli 

M. 

1C6 

1 

3 

81 

0? 

?i. 

— 

? 

(81-0?) 

108-5 

Eskdalemuir 

G. 

166 

6 

3 

— 

— 

— 

— 

850 

— 

Stonyhurst 

il. 

168 

2 

1 

e76 

36? 

? 

e81    42 

■> 

86-2 

90-3 

Bids'ton 

M.S. 

168 

5 

3 

86 

6 

?i. 

90     18 

9 

(86-1) 

97-6 

De  Bilt              E. 

— 

168 

8 

337 

— 

— 

e43    11 

?s'r, 

e96-0 

96-9 

X. 

— 

168 

8 

337 

— 

— 

— 

— 

e880 

911 

Rocca  di  Par>a 

— 

169 

1 

273 

— 

— 

— 

— 

e  104-2 

113-9 

Kew 

M. 

170 

4 

353 

— 

— 

— 

— 

— 

980 

Moncalieri 

S. 

172 

4 

296 

— 

— 

— 

e92-6 



Paris 

— 

172 

5 

337 

— 

— 

— 

— 

e880 

91-0 

San  Fernando 

— 

173-6 

148 

45 

30 

?SR. 

— 

91-0 

1080 

Additional  records  :    Riverview  gives  PS  =  +9m.30s.,  SR,  =  +10m.42s.,  MX  = 
+  13-5m.,       MZ  =  +14-3m.  Melbourne    S=+13m.54s.  Apia    L  = 

+  9-5m.  Adelaide     S  = -i-lGm.4.s.  Colombo     M=+760m.  Ottawa 

eLN?  =  +520m.  Harvard    e  =  +49m.ls.,       eLX  ?  = +53-4m.,        LN  = 

+  61-9m. 

July  24d.  Records  also  at  oh.  (Batavia),  6h.  (Sydney),  12h.  (Mizusawa),  13h. 
(Zaereb),  14h.  (Melbourne.  Riverview,  Sydney,  and  Perth),  151i. 
(Helwan,  Tokyo,  and  Mizusawa),   19h.  (Helwan),  22h.  (San  Fernando). 

July  25d.  20h.  49m.  55s.     Epicentre  35"0X.  143"-0E.  (as  on  1917  Aug.  lOd.). 
A  -  -  -C54,   B  =  +  -493,  0  =  +  -574  ;       _  D  =  +  -602,   E  =  +  -799  ; 


458,   H  =  +-345,   K  =  --81< 


Az. 


O-C. 


O-C. 


L. 


M. 


o 

o 

m.  S. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

2-7 

284 

0  44 

+   2 

1   10 

-   4 





Mizusawa 

4-4 

340 

1     9 

+    1 

1   57 

-   4 





Osaka 

6-2 

269 

2     6 

+  31 

31 

3-5 

Kobe 

6-4 

269 

1   54 

+  16 

— 



3-0 

3-6 

Ootomari 

11-6 

356 

3   18 

+  25 

4  54 

-15 

6-6 

Zi-ka-wci 

lH-4 

266 

e  4   24 

+    2 

0  8      7 

+    18 



Manila 

28  -5 

230 

e  7   57 

+  104 

14   14 

+  186 

20-2 

23  1 

Colombo 

64  1 

263 

39  35 

?L 



(396) 

Budapest 

E. 

83-4 

326 





45-1 



Edinburuli 

84-7 

342 

23     5 

?S 

(23      5) 

-11 

52-6 

K.skd'ilemuir 

85  1 

341 

23    12 

?s 

(23   12) 

-    8 

421 

De  BUt 

.V. 

85-4 

336 

— 

23   13 

-10 

44-8 

45-5 

E. 

85-4 

336 

— 

— 

47-8 

50-3 

Continued  on  next  pade. 
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A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zagreb 

861 

326 

e  12  51 

-   3 

23     9 

-22 

47-1 

55-1 

Stonyhurst 

86-2 

340 

47   29 

?L 

51  41 

?L 

(47-5) 

56-4 

Uccle 

86-7 

337 

36     5 

1 

— 

— 

491 

541 

Bidston 

86-8 

340 

30     5 

?SR, 

— 

— 

56-2 

Triest 

87-2 

328 

• — 

— 

— 

— 

e  51-1 

— 

Kew 

87-8 

338 

. — 

— 

— 

— 

571 

Helwan 

88-6 

306 

24      5 

?S 

(24      5) 

+    6 

— 

Shide 

88-7 

340 

— 

— 

421 



Paris 

89] 

335 

• — 

— 

e  23  36 

-28 

52-1 

— 

Uocea  di  Papa 

90-7 

326 

16  48 

?PRi 

i  24   15 

-   6 

e  52-3 

59-2 

Ottawa 

92-3 

27 

— 

— 

. — 

— 

6  551 

— 

Barcelona 

95-5 

331 

. — 

— 

. — 

— 

e  49-7 

57-4 

Algiers 

99-2 

329 

— 

— 

— 

— 

541 

641 

Coimbra 

100-2 

340 

— 

— 

— 

— 

e  51-4 

Rio  Tinto 

101-9 

336 

58      5 

?L 

— 

. — . 

(58-1) 

671 

San  Fernando 

103-0 

338 

57      5 

?L 

— 

— 

621 

61-6 

Additional  records  :    Manila  gives  MN  =  +21 -3m.         Zagreb  MNW  =  +58-lm., 
To=20h.50m.26s.         San  Fernando  MN  =  +65-6m. 


Jtdy  25d.     Records  also  at  13h.  (Helwan),  14h.  (Algiers),  22h.  (Mizxi^awa),  23h. 
(San  Fernando). 


July  26d.     Records    at    Oh.    (Colombo),    Ih.    (Riverview),    2h.    (Helwan),    17h. 
(Colombo),  19h.  (La  Paz),  23h.  (Manila). 


July  27d.  Records  at  Ih.  (Taihoku),  2h.  (Edinburgh  and  San  Fernando),  3h. 
(Mizusawa  and  Tokyo),  llh.  and  12h.  (La  Paz),  14h.  (Barcelona),  15h. 
(Algiers),  16h.  (Manila),  17h.  (Rocca  di  Papa,  Monte  Cassino,  and  Pom- 
peii), 21h.  (San  Fernando). 


July  28d.  Records  at  lOh.  (San  Fernando),  16h.  (Tokyo  and  Mizusawa),  20h. 
(Mizusawa,  Tokyo,  and  Balboa  Heights),  21h.  (Melbourne,  Riverview, 
Pompeii,  and  Rocca  di  Papa),  22h.  (Helwan). 

July  29d.  llh.16m.39s.     Epicentre  18°  OS.  167°-0E.  (as  on  1917  May  14d.  22h.). 

A  =  -  -927,  B  =  +  -214,  C  =  -  -309  ;         D  =  +  -227,  E  =  +  -974  ; 
G  =  +  -301,  H  =  -070,  K  =  --951. 


A 

Az. 

P. 

0-C. 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

21-3 

219 

4  57 

0 

e  8  51 

+   1 

e  11-4 

141 

Melbourne 

27-7 

220 

. — 

— 

10  39 

-15 

16-0 

19-4 

Honolulu 

52-2 

43 

15   27 

?S 

(15   27) 

-79 

21-4 

28-6 

Manila 

55-9 

303 

e  10   21 

+  36 

— 

— 

— 

— 

Batavia 

59-8 

273 

e  9  21 

-50 

— 

— 

— 

— 

Victoria 

90-7 

39 

— 

— 

— 

— 

44-4 

52  0 

Kodaikanal 

92-8 

280 

55   21 

?L 

— 

— 

(55-4) 

— 

Ottawa 

121-7 

48 

— 

— 

• — • 

— 

e  64-4 

— 

Helwan 

1380 

295 

82   21 

?L 

• — 

— 

(82-4) 

— . 

Edinburgh 

141-4 

351 

82   21 

?L 

— 

— 

(82-4) 

— 

Bidston 

143-8 

350 

80  33 

?L 

— 

— 

(80-6) 

90-6 

Paris 

146-7 

341 

— 

— 

— 

. — 

100-4 

. — 

Rocca  di  Papa 

147-7 

323 

i  18  42 

? 

— 

• — 

— 

— 

San  Fernando 

160-6 

343 

67   21 

?L 

— 

— 

(67-4) 

— 

Additional  records:     Riverview  gives  PS  =  +9m.9s.,  MN=+15-6min. 


108 


1918.    July  29(1.  16h.  SOm.  16s.       Epicentre  VZS.  143°  4E. 

A  =  ~  •^((.i.    B  =  -  DiUi.   C  =  -  ■0-23  ;  D  =  +  -596,   E  =  +  -803  : 

G  =  -r018,  11  = -014,  K=-1000. 


£ 

_• 

Station  and 

— 

Component. 

A 

•5 
< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

M. 

s. 

s. 

.M.       .S. 

s. 

M. 

M. 

ilanila 

vv. 

27-3 

308 

85 

58 

-   3 

i  10    50 

+  4 

i  13-6 

14-3 

Riverview 



33-3 

168 

e6 

26 

-33 

e  11     14 

-75 

e  13-4 

17-6 

Svdnev 

M. 

33-3 

168 

9 

8 

+  129 

13    44 

+  75 

16-2 

17-7 

Taihoku 

o. 

33-8 

324 

e7 

7 

+  4 

— 

— 

14-8 

190 

Adelaide 

M. 

33-9 

187 

11 

27 

? 

(12    52) 

+  13 

16-2 

18-3 

Melbourne 

M. 

36-5 

178 

— 

— 

12     14 

-63 

17-8 

20-3 

Katavia 

\V. 

36-8 

261 

e6 

44 

-44 

— 

— 

— 

16-7 

Kobe 

o. 

36-8 

348 

e7 

18 

-10 

— 

— 

16-4 

19-2 

Osaka 

o. 

36-8 

348 

7 

26 

-   2 

13    31 

+  10 

18-5 

23-0 

Tokyo 

o. 

37-1 

355 

7 

40 

+  9 

— 

— 

— 

- 

Zi-ka-«ei 



38-6 

330 

7 

30 

-13 

13    24 

-22 

— 

19-9 

Mizusawa 

o. 

40-5 

358 

7 

57 

-   2 

14      7 

-  7 

— 

— 

Honolulu 

-M. 

61-5 

64 

10 

26 

+  4 

18    44 

+  2 

28-7 

43-9 

Colombo 

M. 

64  0 

279 

10 

44 

+  6 

17      8 

-125 

23-3 

27-1 

Victoria 

M. 

93-2 

42 

22 

20 

•> 

33    57 

•> 

54-6 

68-9 

Lemberg 

B.O. 

109-5 

323 

e27 

38 

?S 

(e27    38) 

+  14 

6  62-8 

67-7 

Helwan 

Jl. 

109-8 

301 

19 

20 

?PR, 

— 

— 

— 

29-6 

Vienna               z. 

— 

114-7 

325 

el9 

38 

?PR, 

— 

— 

— 

— 

Oraz 

\V. 

115-8 

324 

— 

— 

e27    44? 

-32 

— 

— 

Zagreb            n.e. 

w. 

116-1 

322 

il9 

41 

?PR, 

29      7? 

+48 

53-7 

71-7 

N.W. 

\v. 

116-1 

322 

i25 

33 

•> 

29    32 

+  73 

— 

63-7 

Cape  Town 

M. 

117-5 

231 

49 

26 

•> 

— 

— 

65-2 

66-4 

Triest 

— 

117-6 

323 

27 

56 

?"s 

(27    56) 

-35 

— 

— 

Dyce                  X. 

M.S. 

117-8 

340 

— 

— 

— 

— 

66-4 

71-3 

Pola 

W. 

117-9 

322 

e28 

6 

?s 

(e  28      6) 

-27 

e61-0 

65-6 

I)e  Hilt 



118-5 

332 

— 

— 

30      6 

+  88 

e58-7 

60-1 

Kdinburgli 

M. 

119-1 

340 

24 

44 

•> 

— 

— 

- 

74-2 

Eskdalemuir 

a. 

119-6 

339 

e20 

25 

?PR, 

130     10 

+  84 

e56-7 

— 

Uccle 

— 

119-6 

332 

e  18 

44 

[-   7J 

e30     14 

+  88 

— 

61-7 

Rocca  di  Papa 

Ag. 

120-1 

320 

el9 

48 

?PR. 

— 

— 

6  64-5 

— 

Stonyhuret 

M. 

120-5 

337 

4 

14 

•> 

130    50 

+  117 

— 

76-8 

Bidston 

M.S. 

121-0 

337 

20 

44 

?PR, 

30    32 

+  95 

— 

66-7 

Moncalieri 

S. 

121-5 

325 

i  20 

38 

?PR, 

37      3 

?SR, 

62-2 

73-4 

Paris 



121-8 

331 

e20 

37 

?PR, 

e3C    33 

+  90 

59-7 

62-7 

Shide 

— 

122-3 

334 

20 

40 

?PR, 

30    38 

+  92 

— 

76-0 

Ton)nto 

M. 

123-1 

36 

— 

— 

— 

— 

— 

72-8 

Ottawa 

— 

124-1 

32 

— 

— 

(e  37    44  ?) 

?SR, 

e37-7? 

— 

Barcelona 



126-9 

323 

el4 

35 

-99 

32    41? 

+  182 

6  60-9 

■;o-7 

fJeorgetown 

— 

127-3 

40 

— 

— 

— 

— 

61-7 

— 

Washington 

Mar. 

127-3 

40 

el9 

14 

[+  2] 
[+51j 

— 

— 

— 

— 

Tortosa 

— 

128-2 

324 

20 

5 

31    44 

+  116 

59-1 

82-0 

Harvard 

B.O. 

128-6 

32 

— 



— 

— 

62-4 

— 

Algiers 

B.M. 

129-0 

318 

e20 

53 

?PR, 

32    21 

? 

64-7 

80-7 

Rio  Tinto 

M. 

134-3 

327 

22 

44 

?FR, 

— 

— 

— 

94-7 

Han  Fernando 

— 

135-0 

326 

21 

14 

?PK, 

68    44 

?L 

79-7 

94-2 

La  Paz 

Bi. 

144-1 

122 

19 

42 

[-  5] 

e32    31 

+  64 

70-5 

74-7 

Additional  records  :  Manila  gives  MX  = 
MZ  =  +l!J-(iin.,    To  =16h.50ni.36s. 
S  =  +14m.22s.,  8K,  ^  -J-lom.32s. 
MX  =  +20 ■9m.,  T„=16h.loin.ls. 
SN  =  +14iu.lls.,     T„=l(;h.50m.26s. 
MX  =  +74-7m.  De  Bilt  PR,  =  + 

muir  i  =  +27m.22s.,  LN  =  +74-7m. 
vard  LN  =  +Cl-9m.,   LE=+71-6m. 


+  14-4m.  RiverYiew  MX  =  +  19  1m. 

Adelaide    S    is    given    as    PRi,    also 

Melbourne  SR,  =  +  14m.56s.  0.*alia 

Zi-ka-\vel  MX  =  +20-8m.  Mizusawa 

Dyee     ME  =  +72-7m.  Pola 

20m.lSs.,  e  =  +36m.52s.  Eskdale- 

Moncalierl  MX  = +74-5m.         Har- 

San   Fernando  MN  = +88-2m. 


July  29d.  Records  also  at  Oh.  (Rocca  di  Papa),  5h.  (Helwan),  9h.  (Manila),  12h. 
(Kodaikaiial  (2)  ),  loh.  (Colombo  and  Kodaikanal),  16h.  (Kodaikanal, 
Hi-lwan,  and  Edinburgli).  18h.  (Osaka,  Tokyo,  and  Mizusawa),  20h. 
(La  Paz),  22h.  (Kodaikanal  and  Tokyo). 


July  30d.  Reeoi-<ls  at  Oli.  (San  Fernando),  6h.  (La  Paz),  lOh.  (Perth,  Tacubaya, 
and  Taihoku),  1  Hi.  (Perth).  14h.  and  15h.  (La  Paz),  IGh.  (Perth  and 
Ootomari),  22h.  (Mizusawa),  23h.  (Sau  Fernando). 
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1918.    Jury  31  d.  14h.  36m.  43s.      Epicentre  11°  ON.  88°  OW. 

A  =  +  034,   B  =  -  -982,   C  =  +   191  ;  D  =  -  -999,    E  =  -  -035  ; 

G=+007,  H  =  -191,  K  =  --982. 


Station  and 

c 

5 

Component. 

a 

A 

'3 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

M.      S. 

s. 

M.      S. 

s. 

nr. 

M. 

Balboa  Hts.      x. 

R.O. 

8 

•6 

104 

2    40 

+  30 





4-7 

5-6 

E. 

B.O. 

8 

6 

104 

2    33 

+  23 

— 

— 

4-8 

60 

Tacubaya 

— 

13 

7 

309 

3    56 

+  34 

— 

— 

— 

— 

Vieques              n. 

B.O. 

23 

•0 

67 

4    55 

-22 

— 

— 

— 

16-2 

E. 

B.O. 

23 

0 

67 

4    43 

-34 

9    26 

+  1 

11 

4 

17-4 

Cheltenham      n. 

B.O. 

29 

4 

18 



— 

11     29 

+  5 

16 

0 

19-1 

E. 

B.O. 

29 

•4 

18 

— 

— 

11     25 

+  1 

15 

8 

17-4 

Georgetown 

— 

29 

6 

17 

e6    18 

-   6 

11     36 

+   9 

el5 

7 

— 

Washington 

Mar. 

29 

6 

17 

6     14 

-10 

11     26 

-   1 

15 

9? 

— 

Tucson               X. 

B.O. 

29 

9 

318 

— 

— 

— 

— 

20 

3 

23-3 

E. 

B.O. 

29 

9 

318 

— 

— 

— 

— 

18 

3 

33-3 

Ann  Arbor         e. 

B. 

31 

5 

6 

6    41 

-   2 

11    29 

-31 

17 

2 

18-7 

N. 

B. 

31 

5 

6 



— 

11     17 

-43 

18 

7 

19-6 

E. 

W. 

31 

5 

6 

— 

— 

11     35 

-25 

17 

3 

17-7 

X. 

W. 

31 

5 

6 

5     53 

-50 

12     11 

+  11 

18 

4 

18-9 

Ithaca               X. 

B.O. 

33 

0 

17 

6     40 

-16 

e  11    52 

-32 

17 

8 



E. 

B.O. 

33 

0 

17 

e7    54 

?PR, 

e  13    40 

?SR, 

17 

4 



Toronto 

M. 

33 

5 

11 

11    53? 

?S 

(11     53?l 

-39 

20 

5 

23-4 

La  Paz 

Bi. 

33 

8 

144 

e7      4 

+  1 

12     24 

-14 

16 

8 

18-8 

Harvard 

B.O. 

34 

7 

22 

7    44 

+  33 

112      6 

-45 

e  19 

1 

22-5 

Northfield 

B.O. 

35 

7 

19 

e8    17 

?PKi 

13      2? 

-  4 

20 

0 



Ottawa 

— 

35 

9 

16 

7     10 

-11 

13      9 

0 

e  17-9 



Berkeley 

— 

40 

7 

317 



— 

el2     17 

9 





Andagala 

M. 

44 

0 

152 

15      5 

?S 

(15      5) 

+  3 





Victoria 

M. 

47 

6 

330 

— 

— 

25      6? 

?L 

29-5 

39-4 

Cipolletti 

M. 

53 

3 

161 

15     35 

9 

— 

— 

28-1 

33-1 

Chacarita 

M. 

53 

6 

149 

15    35 

•? 

— 

— 

— 



Honolulu 

M. 

67 

6 

289 

11    47 

+45 

20     11 

+  14 

32-5 

37-1 

Eio  Tinto 

M. 

76 

6 

53 

19    17 

— 

— 



58-3 

San  Fernando 

77 

0 

55 

23    4? 

■> 

35     17 

? 

40-8 

47-3 

Eskdalemuir 

a. 

78 

0 

35 

7      1 

V 

— 



42-3 



Edinburgh 

M. 

78 

1 

34 

21     17 

?'s 

(21     17) 

-44 



48-8 

Bidston 

M.S. 

78 

2 

38 

— 

— 

33    23 

?L 

(33-4) 

45-0 

Stonyhurst 

M. 

78 

6 

38 

15    29? 

?PR, 

123    29 

+  82 

44-2 

Shide 

— 

79 

5 

40 

— 

— 

— 

— 

37-8 



Kew 

M. 

80 

U 

39 

— 

— 

— 





50-3 

Tortosa 

— 

81 

8 

50 

12    54 

+  25 

— 



39-8 

38-3 

Paris 

■  — 

82 

2 

42 

— 

e  23    17 

+  29 

35-3 

Barcelona 

— 

82 

9 

49 

— 

— 

(e28    26) 

?SE, 

e28-4 

44-3 

Uccle 

— 

83 

0 

40 

— 

— 

— 

— 

e37-3 

38-3 

De  Bilt              X. 

— 

83 

3 

39 

— 

— 

e  23    55 

+  55 

e36-3 

38-5 

E. 

— 

83 

3 

39 

— 

— 

e23      9 

+  9 

e  39-3 

41-3 

Algiers 

B.M. 

84 

3 

54 

— 



(22     17) 

-54 

22-3 

45-3 

Moncalieri 

S. 

86 

3 

46 

10    50? 

? 

23    37? 

+  4 

36-2 

52-7 

Triest 

\v. 

90 

3 

43 





— 

e36-3 

Pola 

w. 

90 

6 

44 

e24    17 

?S 

(e24    17) 

-   3 

e45-6 

54-0 

Eocca  di  Papa 

Ag. 

90 

6 

47 

— 

— 

— 



e45-0 

58-2 

Vienna 

91 

2 

40 

— 

— 

— 

— 

e42-3 



Zagreb 

W. 

91- 

7 

43 

el3    53 

+  28 

e24      5 

-27 

42-3 

55-3 

Lemlierg 

B.O. 

95 

3 

38 





25     17 

+  8 



Helwan 

M. 

108 

9 

52 

25     17 

?S 

(25    IT) 

-121 





Cape  Town 

M. 

109- 

8 

122 

58    35 

?L 

(58-6) 

65-6 

Sydney 



121 

6 

236 

57    47 

?L 

— 

— 

(57-8) 

63-9 

Riverview 



121 

6 

236 

— 

— 

— 



e58-0? 

64-3 

Melliourne 

M. 

125 

7 

230 

— 



— 



65-3 

69-8 

Zi-ka-wei 

— 

129 

2 

327 

— 

— 

— 



e81-8 



Manila 

W. 

141- 

5 

311 

el9    54 

[+12] 

— 





Mauritius 

M. 

146- 

0 

110 

69     17 

?L 

— 



(69-3) 

81-8 

Kodaikanal 

M. 

154- 

3 

33 

92    47 

?L 

— 



(92-8) 

Colombo 

M. 

158-4 

34 

— 

— 

— 

92-6 

102-8 

For  Xotes  see  next  page. 
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Notes  to  July  31d.  14h.  36m.  438. 

Additional   records:       Georaretown    gives    eLN  =  +16-4m.,    To  =14h.36in.20s. 
Toronto     S  =  +16m.59s.  Harvard     eX  = +Sm.l8s.,     iE  = +15ni.l9s., 

eLN  = +lS-6m.,     T„?  =14h.27m.4.s.  Ottawa    PR,  = +8m.23s.,     SR,  = 

+  15m.l7s.,     L  = -t-21-3m..     To  =14h.36m.20s.  San     Feniaiulo     MX  = 

-f45-3m.  Eskdalerauir  LN  = -r3(j-3m.  lloncalieri      MX  =  + 46  0m. 

Pola    MX  =+48  •2m.  Zagreb     MXW=+48-3m.  Cape     Town     L  = 

-r 02 -Sm.  Riverview  MX  =  +  67  Im. 

July  31(1.  21h.5Sm.45^i.     Epicentre  12°-6S.  150'0E. 

A  =  -  -845,  B  =  +  -488,  C  =  -  -218  ;  D  =  +  -500,  E  =  +  -866, 

G  =  +189,   H  =  -109,  K  =  --976. 

A  Az.  P.  0-C.          S.  0-C.  L.  M. 

o          „  m.  s.  s.  m.  s.  s.  m.  m. 

Riverview  21-3  177  e  4  57  0          8  51  +1  cll-6  13-6 

Sydney  21-3  177  8  57  ?S  (8  57)  +    7  12-4  13-6 

Adelaide  24-6  203  —  —  17   30  ?L  20-3  22-2 

Melbomne  25-6  189  —  —  10   15  +1  16-2  16-6 

Perth  36-8  232  —  —  19     4  ?L  26-6  — 

ManUa  39-6  314  e  8  45  ?PRi        —  —  —  — 

Honolulu  61-3        57  15   15  ?            —  —  23-2  29-8 

Lick  96-3       53  —  —         —  —  e  96-2  — 

Victoria  97-2       42  —  —         —  —  46-3  56-6 

Helwan  121  0  298  84   15  ?L         —  —  (84-2)  — 

Toronto  127-5       43  —  —         —  —  62-0?  70-4 

De  BUt            E.  131-5  331  —  —  21   33  ?PR,  e  72-2  82-4 

X.  131-5  331  —  —  39  45  ?SR,  e77-2  78-0 

Edinburgh  1320  340  72   15  ?L         —  —  (72-2)  — 

La  Paz  132-4  127  _  _         _  _  63-2  — 

Rocca  di  Papa  132-9  316  e  18  37  ?            —  —  —  — 

Tortosa  141-1  322  17   53  +38       —  —  80-4  108-3 

Rio  Tinto  147-3  325  103   15  ?L         —  —  (103-2)  108-2 

San  Fernando  148-0  322  63  45  1L         —  —  (63-8)  — 

Additional  records  :    Riverview  gives  PS  =  +9m.lls.,  MX"^  =  +14-0m.         Ade- 
laide PR,  =  +15m.40s.,  SRi  =  +19m.0s.  Perth  PR,  =  + 15m.  13s. 

July  31d.     Records  also  at  4h.  and  9h.  (Manila),   llh.  (Helwan),   13h.  (Manila), 
15h.  (La  Paz),  16h.  (Tacubaya),  21h.  (La  Paz),  23h.  (Edinburgh). 

Aug.  Id.  llh.  42m.  Os.      Epicentre  11°-0S.  176°-0W.  (as  on  1918  Feb.  6d.  3h.). 


A  =  --979, 

B  =  -- 

068,   C 

=  -■191  :         D  =  --070,  E=  + 

■997  ; 

G  = 

f  190, 

H=  +013,  K  =  --982. 

A 

Az. 

P.       O-C.         S.         0-C. 

L. 

M. 

Q 

m.  8.          8.         m.  8.           s. 

m. 

m. 

Apia 

5°-0 

125 

1   19      +   2         2     2        -15 

2-3 

3-1 

Honolulu 

36-9 

28 

—             —       13  24        +2 

16-5 

17  9 

Riverview 

37-7 

228 

e  10  24?+168    e  15  31?    +117 

e  18-1 

22-2 

Sydney 

37-7 

228 

13   18        ?S        (13   18)       -16 

21-3 

23-0 

Edinbiu-gh 

134-7 

6 

—              —         —                — 

76-0 

— 

Eskdalcmuir 

135-4 

6 

—              —         —                — 

75-0 

— 

De  BUt 

138-9 

359 

—              —         —                — 

78-0 

87-0 

dditional    records:      Riverview    MN  =  +19-4m.          De     BUt 

e=  +72 

-Om., 

eLX=  +82-0m.,  M=  +82  ■6m. 

Aug.  Id.  Records  also  at  Oh.  (La  Paz  and  Balboa  Heights),  4h.  (La  Paz  and 
Honolulu),  6h.  (Batavia),  8h.  (Monte  Cassino),  13h.  and  16h.  (Helwan), 
19h.  (Osaka  and  Tokyo),  21h.  (San  Fernando). 

Aug.  2d.  16h.  35m.  Epicentre  near  La  Paz.  La  Paz  iP  =  16h.35m.7s.,  L  = 
16h.35m.55s.,  M  =16h.35m.58s.  La  Quiaca  P  =16h.39m.6s. 

Aug.  2d.  Records  also  at  2h.  (Rocca  di  Papa),  9h.  (Riverview),  21h  (San  Fer- 
nando). 

Aug.  3d.  Records  at  2h.  (La  Paz),  5h.  (Zi-ka-wei,  Tokyo  (2),  and  Taihoku), 
8h.  (Riverview  and  Melbourne),  9h.  (De  Bilt  and  Helwan),  lOh.  (Helwan), 
13h.  (Zagreb  (2)  ),  22h.  (Monte  Cassino). 


Ill 


K^-l-     ill)    It  l^:  lis.  [    Epicentre  44-0N.20-0E. 


A  =+-676,   B  =  +-246,   C  =  + -695. 


A 

P. 

O  -C.           S. 

0-C. 

L. 

M. 

o 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

1  Zagreb 

3-3 

e  1     1 

+9       i 1   46 

+  15 



1-8 

II  Zagreb 

3-3 

6  1   10 

+  18       i  1   24 

-   7 



1-4 

I  Pola 

4-4 

1   26 

+  18          — 

1-6 

1-7 

11  Pola 

4-4 

el     3 

-   5          — 



e  1-3 

1-4 

I  Rocca  di  Papa 

5-8 

e  1   34 

+4         (2   50) 

+  11 

3-8 

I  Zurich 

E.     8-6 

e  2  45 

+  35      e  3  51 

-    2 



1  San  Fernando 

21-3 

8   53 

?S          (8  53) 

+    3 

— 

— 

igreb    I    gives    also 

iNE  =  + 1 

ni.32s.    and     +lm.38s..    i 

=  +lm 

42s., 

iNW  = 

+  lm.52s.,  MN\V  = 

+  l-9m. 

Zurich  eSN  =  +3m.53s. 

Aug.  4d.  Records  also  at  lOh.  (Riverview  and  Melbourne),  16h.  (Harvard, 
Georgeto\\ii.  Washington,  Algiers,  and  Ottawa),  19h.  (La  Paz),  20h. 
(Hehvan  and  De  Bilt),  21h.  (Colombo),  22h.  (Riverview  and  Melbourne), 
23h.  (De  Bilt). 

1918.     Aug.  5d.  Ih.  37m.  10s.       Epicentre  30°  2S.  177°  7W. 

(as  on  1917  June  6d.  (2)  and  Dec.  9d.). 


A  =  --864, 

B  =  -035,   C 

=  --503 

;         D 

=  --040, 

E  =  + 

-999  ; 

G=  + 

•503, 

H  =  +020,    K  = 

=  --864. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

Apia 

17-2 

20 

e  4   20? 

+  13 

— 



8-2 

10-8 

Riverview 

26-6 

254 

c  5  47 

-    7  ( 

e  10   19?) 

-14 

e  11-7 

16-6 

Melboiu'ne 

31-7 

246 

12     2 

?S 

(12     2) 

-    1 

17-5 

20-3 

Adelaide 

36-9 

256 

8  55 

?PRi 

(13     0) 

-22 

22-0 

29-8 

Batavia 

74-3 

272 

e  11   50 

+    6 

— 



Cipolletti 

84-8 

133 

22      8 

?S 

(22     8) 

-69 

— 



Victoria 

92-4 

33 

35   48? 

? 

42  41 

?L 

51-8 

58-4 

Andalgala 

92-6 

124 

— 

— 

— 

— 

62-1 

70-6 

La  Paz 

97-7 

114 

e  14   JO 

+  42 

24  30 

-63 

47-9 

52-2 

Kodaikanal 

107-9 

272 

60  56 

?L 

— 

— 

(60-9) 

Capetown 

1141 

195 

65   26 

?L 

— 

— 

(65-4) 

67-9 

Toronto 

115-9 

53 

— 

— 

— 

— 

64-8 

Ottawa 

1  ]  S  -9 

52 

— 

— 

e  28   20 

-21 

e  52-8? 



Harvard 

121-4 

56 

— 

— 

— 

57-8 



Edinburgh 

1540 

7 

58   50 

? 

— 

— 

101-8 

Eskdalemuir 

154-6 

7 

19   50 

-12 

— 





H  el  wan 

154-9 

275 

30   50 

? 









Stonyhurst 

1560? 

7 

72      2 

?L 

— 

— 

(72-0) 

90-8 

De  BUt           E. 

158-0 

353 

e  24  56 

?PRi 

e  32   15 

? 

88-3 

N. 

158-0 

353 

e  24   48 

?PR, 

e  31   20 

? 

e  84-8 

90-8 

Kew 

158-6 

5 

— 

— 

— 

— 

— 

106-8 

Graz 

160-3 

332 

— 

— 

— 

— 

e  94-8 

Zagi-el) 

1611 

329 

— 

— 

— 

€ 

111-8 



Paris 

161-4 

0 

e  24  50 

?PR, 

— 



90-8 

102-8 

Rocca  di  Papa 

165-7 

327 

e  25   14 

?PR, 

— 



e  96-2 

114-3 

Tortosa 

169-3 

5 

20   14 

[0] 

31   47 

? 



101-1 

San  Fernando 

170-5 

46 

92  50 

?L 

— 



(92-8) 

Additional  records:  Riverview  gives  e(S?)  = +9ni.]s.,  MN=+17-2m.,  S  re- 
corded as  SRi.  Melbourne  S  =  +16m.Ss.,  Adelaide  S  =  +16ni.0s.,  SR, 
=  +20m.25s.  Ottawa  eLN  = +62-3m.,  LE  =  +78-8m.  De  BOt  eN  = 
+  34m.47s.,  eE  = +44m.32s.,  eN  = +52ni.57s.  Paris  e=+34m.50s.  and 
+  44m.50s.,  MN=  +91 -8m.          Rocca  di  Papa  Mi  =  +32  •2m.,  Mo  =  +34 -8m. 

Atig.  5d.     Records  also  at  Oh.  (Helwan,  Apia,  and  San  Fernando),  Ih.  (Perth  and 
Bidston),  lOh.  (Zi-ka-wei),  llh.  (Qpolletti),  21h.  (Manila). 


Aug.  6d. 

11 


Records  at  Oh.  (San  Fernando  and  La  Paz),  4h.  (Manila  and  Riverview), 
Ih.  (Manila),   15h.  and  17h.  (Mizusawa  and  Tokyo),  21h.  (Apia),  23h. 
(Eskdalemuir,  Stonyhurst,  San  Fernando,  and  De  Biltl. 


Aug.  7d.  Records  at  6h.  (Rio  Tinto,  Manila,  De  Bilt,  Tokyo,  and  Mizusawa), 
7h.  (Manila  and  La  Paz),  9h.  (Manila  (2)  ),  llh.  (De  BUt),  15h.  (Kew), 
17h.  (Manila),  19h.  (Zurich  and  Chui-),  20h.  (La  Paz). 
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1918.     Aug.  8d.  9h.  47m.  48s.       Epicentre  6°  OS.  153°-4E. 

(as  on  1913  Jiily  8d.  22h.). 

A  =  --886,  B  =  +i51,    C=-10i;  D  =  + -457,    E  =  + -891  ; 

G=+-093,   H  =  -0i7,  K  =  --995. 

This  is  a  good  example  of  a  compromise  solution,  where  the  errors  of  P  and  S 
are  small  but  of  opposite  siarns.  To  make  them  consistent  we  should  increase 
To  by  some  13s.,  to  9h.4Sm. Is.  say.  Then  all  the  stations  except  Batavia 
demand  smaller  As,  which  means  "  deep  focus  "  (say  -015).  But  the  sup- 
port from  anticentral  stations  is  doubtful. 


Station  and 

a 

'S 

Component. 

A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

M.      S. 

s. 

M.      S. 

s. 

M. 

M. 

Riveniew 

__ 

27-9 

183 

e6      4 

-  3 

i  10    46 

-11 

el3 

8 

14-5 

Sydney 

M. 

27-9 

183 

6     12 

+  5 

11      0 

+  3 

13 

4 

14-7 

Melbourne 

M. 

32-7 

192 

12     12 

?S 

(12     12) 

-  7 

17 

1 

200 

Manila 

W. 

37-9 

303 

e7    40 

+  3 

13    28 

-   9 

20 

1 

20-9 

Perth 

M. 

43-3 

228 

8    30 

+  10 

14     46 

-  6 

23-1 

— 

Osaka 

O. 

44-0 

339 

9    46 

?PR, 

— 

— 

— 

21-1 

Batavia 

\V. 

45-9 

268 

6  9    12 

+  33 

— 

— 

— 

20-2 

Zi-ka-wei 

47-9 

325 

e8    57 

+  4 

el5    27 

-26 

el9-7 

25-2 

Honolulu 

M. 

55-3 

59 

9    42 

+  1 

17    36 

+  11 

26-3 

33-2 

Colombo 

M. 

741 

279 

20    12 

?S 

(20    12) 

-63 

— 

— 

Kodaikaual 

M. 

76-7 

282 

50    24 

?L 

— 

— 

(50-4) 

— 

Berkeley 

— 

89-4 

52 

— 

— 

e21    12 

? 

— 

Victoria 

M. 

90-3 

41 

23    57 

?S 

(23    57) 

-20 

32-2 

54-0 

z. 

— 

90-3 

•  41 

24      6 

?s 

(24      6) 

-11 

41-7 

46-7 

Mauritiu.s 

M. 

92-6 

249 

12    54 

-36 

(22    42) 

-119 

40-2 

51-7 

Tucson 

B.O. 

98-3 

58 

— 

— 

— 

— . 

45-6 

53-8 

Ann  Arbor 

B. 

118-3 

45 

30    30 

?S 

(30    30) 

+  114 

50-3 

65-2 

Helwan 

M. 

120-4 

301 

21     12 

?PH, 

— 

— 

— 

— 

Toronto 

M. 

120-8 

42 

— 

— 

(37    36) 

?SR. 

i61-3 

71-5 

Cape  Town 

M. 

121-4 

223 

32      6 

'<> 

— 

— 

— 

75-9 

Ottawa 

— 

122-4 

39 

20    40 

?PRi 

30    32 

+  85 

62-2 

— 

Itliaca 

B.O. 

123-2 

42 

— 

— 

(e49    42) 

? 

58-5 

— 

Vienna 

W. 

124-0 

326 

— 

— 

— 

— 

6  62-2 

— 

Washington 

Mar. 

124-2 

46 

20    41 

?PR, 

30    34 

+  74 

59-7 

— 

Georc<'tf>wu 

_ 

124-2 

46 

e21  ,20 

?PR, 

e30    41 

+  81 

61-8 

— 

Chelt.  nliani 

H.O. 

124-4 

46 

— 

— 

— 

61-2 

67-2 

Korthfield 

B.O. 

124-8 

39 

— 

— 

— 

e62-2 

— 

Dyce 

Ma. 

1251 

344 

— 

— 

— 

69-2 

— 

Graz 

W. 

125-3 

326 

e  20    12 

?PK, 

— 

— 

— 

— 

Zagreb 

W. 

125-6 

324 

e21      8 

?PR, 

6  31      6 

+  98 

63-2 

77-2 

Edinburgli 

M. 

126-6 

344 

19    42 

? 

— 

— 

— 

82-2 

Harvard 

H.O. 

126-7 

40 

— 

— 

(6  37    29?) 

?SRi 

63-2 

— 

De  Bilt 

— 

126-9 

336 

(e21    20) 

?PRi 

e22    40 

? 

e56-2 

60-2 

Triest 

— 

127-0 

325 

— 

— 

— 

— 

6  55-2 

— 

Eskdalenmir 

C!. 

127-2 

343 

21     19 

?PH, 

32    57 

+  136 

55-2 

74-8 

Hohenlieim 

— 

127-4 

331 

e  18    47? 

[~25J 

— 

— 

— 

— 

Pola 

\V. 

127-4 

324 

e22    24 

?PH, 

— 

— 

— 

75-9 

Balboa  Hts. 

B.O. 

127-8 

83 

14    56 

-81 





15-4 

15-5 

Uccle 

— 

128-1 

335 

e22    30 

?PRi 



— 

e56-2 

70-2 

Bidston 

M.S. 

128-7 

342 

22    48 

?PK, 

33    12 

? 

— 

79-9 

Kew 

M. 

129-4 

339 

— 

— 

— 

— 

— 

88-2 

Kocca  di  Papa 

Ag. 

129-8 

322 

e20      8 

?PR, 





6  65 

1 

77-5 

Shide 

130-4 

339 

— 

— 

— 

6  57 

4 

— 

Paris 



130-5 

335 

e22    53 

?PR, 



__ 

54 

2 

60-2 

Moncalieri 

S. 

130-7 

328 

e21    48? 

ypR, 

36    59? 

?SR, 

54 

7 

76-7 

La  Paz 

Bi. 

133-5 

119 

e  19    40 

[-fl3] 

32    40 

+  136 

62 

8 

95-7 

Barcelona 

— 

136  1 

328 

— 

— 

— 

e63 

2 

71-4 

'J'ortosa 

— 

137-4 

329 

22    36 

?PR, 





~  64 

7 

90-2 

Algiers 

H.M. 

138-7 

323 

e22    47 

?PR, 

— 

— 

69 

2 

79-2 

Vieques 

H.O. 

140-6 

68 

— 





71 

2 

75-2 

Coimbra 

141-9 

337 

20    42 

[  +  59] 

32    55 

+  101 

67-9 

790 

Kiu  Tinto 

.\I. 

143-2 

333 

47     12 

9 

— 

— 

— 

115-2 

San  Fernando 

144-1 

332 

19    12 

[-35] 

— 

— 

87-7 

96-2 

For  Notct  fee  next  page. 
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Notes  to  August  Sd.  9h.  47m.  48s. 

Additionzl  records:      Rivcrview  gives  i  = +6m.  19s.,     PS=Hm.l7s.,    iSRi?  = 
+  12m.46s.,      MZi= -rlolm.,      MX,  =  + 15 -am.,      T„  =9h.47m.57s.  Mel- 

bourne   S  = +15m.54s.,        yRi  = +lGm.24s.  Perth    SRi  =  +  17m.57s., 

Osaka    MX=+22om.  Honohdu    T„  ='Jh.47m.42s.  Victoria    S=SZ  = 

4-29m.51s.  Toronto      E  =  +46m.42s.,      LE=+60-2m.,      LE=-f-67-7m. 

Ottawa     SRiN  = +37m.l6s.,     cLE  = +4S-2m.,     L=52-2m.     and      +62-2ra., 
To=9h.56m.34s.  Ithaca     LX=+59-8m.  Washington      SRPE  = 

-t-3fim.42s.,    L?  =  +46-7m.,   L  =  +56-7in.  Georp:eto\\-n   ePX  = +20m.;-!ls. 

C'hiltenliam     LX  =  +60-2ni.  Zagreb     e=+o8m.l2s.,     MXW  = -l-7-^-2m. 

Harvard  Ls  at   +50-5m.,    -l-55-7m.,    +58-5m.,    +62-lm.,  and  from   4690m. 
to    +71-4m.  De   BUt   Epicentre   7°-0S.    loO°lE.  Eskdaltmiiir   SRi  = 

+  39m.:Us.,  SRo  =  +44m.24s.,  MX  =  +78-3m.  Pcla  MX  =  +73om.  La 

Paz     PR,  = +21m.58s.,     SR,  = +35m.34s.,     SR,  = +40m..i2s.  Barcelona 

eL  =  +46-0m.,      MX  =  +77  ■3m.  Coimbra     MX=+78-9m.  San     Fer- 

nando MX  =  +94  ■2m. 


8d.  Records  also  at  Oh.  (San  Fernando),  3h.  (Tokyo).  5h.  (De  Bill,  Helwan, 
and  Colombo).  lOh.  (Apia),  llh.  (Mauritius  and  Audalg:ala),  12h.  (Manila 
and  Riverview  (2),  14h.  (Tokyo),  17h.  (La  Paz). 


Aug.  9d.  Oh.  38m.  40s.      Epicentre  40° -SX.,  35" ■8E. 

A=+-614,   B=+-443,   C=+^653;  D  =  +  ■585,   E  =  --811; 

G  =  +^530,   H=+-382,   K=-^757. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

I\I. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens             E. 

9°  8 

257 

2   28 

+    1 

4   29 

+    6 

5  0 

5-9 

X. 

9-8 

257 

2   27 

0 

4   25 

+    2 

4-8 

53 

Hehvan 

11-5 

200 

4   44 

?s 

(4   44) 

-23 

(6^2) 

12-7 

Lemberg 

12 -2 

321 

i  5      '( 

'S 

(5      7) 

-17 

7  9 

8-1 

Zagreb 

152 

296 

3   41 

-  1 

i  6  48 

+  11 

i  8  0 

9  2 

Pompeii 

161 

277 

e  3  48 

—    5 

e  7   20 

+  23 

— 

— 

Pola 

16-5 

291 

e  4     3 

+    4 

e  7      3 

-    4 

e  8-8 

108 

Rocca  di  I'apa 

17-4 

281 

e  4  24 

+  14 

7   24 

-    3 

— 

10  2 

17-4 

281 

e  4   18 

+    8 

8      8? 

;sRi 

c  11-6 

— 

Mian 

199 

292 

5  52 

+  72 

— 

— 

— 

12  1 

Zurich 

20-5 

298 

e  4   48 

+    1 

— 

— 

— 

— 

Moncalieri 

20-9 

291 

4  57 

+    5 

8   46 

+    4 

11  1 

12  3 

De  Bilt 

23-7 

309 

5   28 

+   3 

9   35 

-    3 

11-2 

164 

Uccle 

23  9 

305 

e  5   25 

-    2 

e  9  38 

-    4 

e  123 

— 

Paris 

24-7 

300 

e  5   38 

+    3 

i  9  52 

—    5 

13-3 

17  3 

Barcelona 

25  2 

283 

5   40 

0 

10      2? 

—    5 

e  12-2 

16-6 

Algiers 

25  7 

272 

e  5   29 

-16 

9   35 

-41 

13-3 

16-3 

Tortosa 

26-2 

282 

5  50 

0 

10    14 

-12 

11-9 

181 

Kew 

26-8 

306 

— 

— 

— 

— 

— 

20-3 

Shide 

27  4 

304 

c  9  32 

?S 

(e  9   32) 

-76 

do -4) 

— 

Stonyhurst 

28  6 

310 

5    20? 

-54 

i  11   38 

+  28 

20-8 

Bidston 

28  9 

309 

15   32 

?L 

— 

— 

(15-5) 

21  3 

Eskdalemuir 

29-3 

313 

— 

— 

11      2 

-20 

11-3 

— 

Dyce 

29-3 

317 

— 

— 

— 

— 

19-3 

— 

Edinburgh 

29-4 

314 

10   50 

?S 

(10   50) 

-34 

— 

218 

Rio  Tinto 

32-7 

279 

— 

— 

13   20 

+  61 

— 

23-3 

San  Fernando 

32^8 

276 

5   50 

-65 

(14   20) 

?SR, 

14-3 

18^8 

Coimbra 

33-3 

284 

— 

— 

12      3 

-26 

18^2 

— 

Colombo 

51-7 

119 

32   20 

ih 

— 

— 

(32-3) 

■ — 

Additional  records  :    Ilelwan  records  L  as  S  and  S  as  P.  Zagreb  gives  iXW 

=  +3m.47s..  eMXW  =8-3m.,  iMXE  =  ^s-lm.        Pola  MX  =  -f  109ni.,  T„  = 
0h.39m.ls.  De  Bilt  M= +136m.,    T„  =0h.38m.59s.      Epicentre    38'-7X. 

31°-6E.         Rio  Tlnto  gives  its  S  as  8d.0h.  instead  of  9d.         San  Fernando 
gives  Its  P  record  10  minutes  too  early.         Coimbra  LX  =  +15-8m. 


9d.  Records  also  at  Ih.  (Zi-ka-wei),  2h.  (San  Fernando),  7h.  (Coimbra), 
llh.  (Zi-ka-\vei),  15h.  (Manila),  19h.  (La  Paz  and  Manila),  20h.  (La  Paz, 
Hehvan,  and  Do  BUt),  21h.  (La  Paz). 
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Aug.  lOd.  18h.  44m.  32s.     Epicentre  42°-5N.  7°-5E. 


A=+-731. 

B  =  +096,  C 

=  +•676 

;        D 

=  +130, 

E=  - 

•991  ; 

G  =  + 

•669, 

H=  +^088,   K  = 

^-•737. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Marseilles 

1-7 

298 

i  0   22 

-   4 

i  0   42 

-    G 

2-6 

— 

Moncalieri 

2-5 

3 

0   35 

-   4 

1      2 

-   7 

12 

1-6 

Milan 

3-2 

2"' 

1    19 

+  29 

1   59 

+  31 

— 

4  0 

Rocca  di  Papa 

3-9 

99 

e  0  38 

-23 

— 

— 

8  2  6 

7  5 

Barcelona 

41 

256 

1   19 

+  15 

— 

— 

21 

6-2 

Besancon 

4-8 

348 

1    58 

+  44 

3   20 

+  69 

— 

— 

Zurich 

4-9 

9 

e  1   20 

+   4 

i  2     2 

-12 

— 

— 

Pola 

5-2 

61 

1   43 

+  23 

— 

— 

e  3-3 

4-3 

Triest 

3-5 

52 

e  1   39 

+  14 

— 

— 

— 

— 

Pompeii 

5-5 

106 

e  2  23 

?S 

(2   23) 

-    8 

— 

— 

Tortosa 

5-5 

254 

1     9 

-16 

2      5 

-26 

2-2 

3-9 

Hohenheim 

6-4 

10 

e  1   16 

-22 

— 

— 

— 

— 

Algiers 

6-6 

212 

6  1   33 

-    8 

— 

— 

— 

— 

Zagreb 

7  0 

58 

e  1  58 

+  12 

e  4  39 

+  89 

— 

5  4 

Paris 

7-2 

333 

e  1   42 

-   7 

e  2  55 

-20 

36 

— 

Graz 

7-3 

48 

e  2  45 

+  54 

— 

— 

— 

— 

Vienna 

8-5 

44 

e  3  46 

?S 

(e  3   46) 

-   4 

— 

— 

Uccle 

8-6 

347 

e  2  46 

+  36 

e  4   10 

+  17 

— 

7  3 

De  Bilt 

9-7 

351 

— 

— 

— 

— 

4-8 

5-7 

Granada 

100 

242 

4  30 

+  120 

6    13 

+  104 

— 

— 

SWde 

10-2 

327 

5   25 

?L 

— 

— 

(5-4) 

— 

Kew 

10-4 

332 

— 

— 

— 

— 

05 

Coimbra 

121 

264 

3   41 

+  41 

6   33 

+  72 

8-2 

10-4 

Eskdalemuir 

14  G 

335 

— 

— 

— 

— 

7  5 

— 

Helwan 

22-9 

116 

9  28 

?S 

(9   28) 

+    5 

— 

— 

Additional  records  :     Moncalieri  MX  =  +2^2ni.  Rocca  di  Papa  transposes 

L    and     M.  Zurich     ePX  = +lm.7s.,     iN=+2m.31s.,     iE  =  +2m.28s. 

Pola  MX  = +4tm.  Algiers  gives    .' =  +3m.43s..     LM=+110m.  De 

Bilt  LX  =  +5-5m.,    JNI  =  +85m.  Coimbra  eX  =  +5m.31s.,  LX  =  +100m. 


Aug.  lOd.  Records  also  at  2h.  (Helwan,  Moncalieri,  I^a  Paz,  and  De  Bilt),  8h. 
(Eskdalemuir),  1  Ih.  (Kew  and  San  Fernando),  15h.  (De  Bilt  and  La  I'az), 
18h.  (Riverview  and  Manila),  19h.  (La  Paz). 


Aug    lid.   lOh.    49m.  57s.      Epicentre   16°0S.    168°0E.  (as  on   1917   May   29d., 
Aug.  16d.,  Sept.  5d.,  9d.,  20d.,  Oct.  20d.,  Xov.  29d.). 

A  =  -  •940,   B  =  +  200,  C  =  -  276  ;  D  =  +  -208,   E  =  +  -978, 

G=+-270,   H  =  -057,   K  =  -961. 

A       Az.  P.        O-C.       S.  O-C.        L.  M. 


Riverview 

23-4 

217 

(e  5   21) 

0 

(e  9 

33) 

0 





CipoUetti 

1040 

138 

33  51 

ISRi 

— 

— 

— 

— 

Cape  Town 

122-2 

210 

29     3 

JS 

(29 

3) 

-   3 



35  0 

La  Paz 

115-8 

118 

e  11   28? 

— 

— 

44-5 

56-3 

Algiers 

155  3 

330 

— 

— 

— 



67^0 

Helwan 

138-0 

297 

01      3 

?L 





(61  0) 



De  Bilt 

1414 

343 

e  44      3 

?[L] 

— . 



e  69 -0 

76-1 

Moncalieri 

146-6 

334 

e  68   34 

?L 

— 

— 

(68-6) 

— 

It  is  assumed  that  the  times  given  by  Riverview  are  one  hour  ^vrong  ;  they 
are  given  as  +65m.21s.  and  +69ni.33s.  respectively.  But  the  identification 
is  ver^-  doubtful  and  rest  chiefly  upon  the  former  activity  of  this  epicentre, 
the  Riverview  observations,  and  the  values  of  L.  If  we  omit  the  Riverview 
observation-  as  possibly  due  to  a  later  shock,  then  an  epicentre  at 
73° -OS.  90°  OK.  would  fit  the  other  records  better.  De  Bilt  gives  also 
MN  =  +74-8min. 
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Aug.  lid.  13h.  23m.  25s.     Epicentre  45°  ON.  4°-8E. 

A  =  +  -705,  B  =  +  -059,  C  =  +  -707  ;         D  =  +  -084,  E  =  -  -996  ; 
G  =  +-705.  H=+059,  K  =  --707. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Marseilles 

1-7 

167 

iO  34 

+    8 

i  0  54 

+    6 

. 

2-2 

Moncalieri 

21 

89 

e  0  37 

+    4 

1   10 

+  12 

20 

21 

Besancoii 

2-4 

20 

1   26 

?S 

(1   26) 

+  20 

(2-8) 

Milan 

31 

80 

1   29 

?S 

(1   29) 

+    3 

4-3 

Zurich 

3-5 

46 

e  1   20 

+  25 

i  2  13 

+  36 

i  2-5 

— 

Barcelona 

4  0 

206 

el     1 

-    1 

1   41? 

-   9 

e  20 

6-6 

Paris 

41 

339 

e  1  48 

?S 

(e  1   48) 

-    5 

(i30) 

— 

Tortosa 

5-2 

219 

1   12 

-   8 

2   15 

-   7 

2-3 

4  0 

Hohenheim 

5-4 

38 

e  0  49 

-34 

Uccle 

5-7 

357 

e  2  11 

+  43 

(e  2  m 

(-25) 

e  4-3 

7-4 

Triest 

6-3 

81 

e  2  44 

?S 

( e  2  44) 

-    8 

— 

Pola 

6-5 

88 

e  1  36 

-   3 

e  3-4 

4-2 

Rocca  di  Papa 

6-6 

117 

i  0  54 

-47 

1   51 

?P 

— 

2-7 

Shide 

6-7 

327 

— 

— . 

— 

— 

5-2 

7-3 

De  Bilt           E. 

7  0 

1 

— 

— 

— 

— 

4-3 

60 

N. 

7-0 

1 

— 

— 

— 

— 

5-2 

6-8 

Graz 

7-7 

71 

1   50 

-   7 

— 



Zagreb 

7-9 

80 

4  44 

?L 

i  4   59 

?L 

(5"^) 

6-8 

Algiers 

8-3 

186 

2   12 

+    6 

4     5 

+  20 

9-6 

Pompeii 

8-4 

118 

e  0  59 

-68 

e  2  38 

-72 

4-5 

— 

Vienna 

8-6 

63 

e  3  53 

?S 

(e  3  53) 

0 

— 

— 

Bidston 

9-7 

331 

3  59 

?s 

(3  59) 

-22 



9-6 

Budapest 

10-2 

71 

— 

— 

e  4  30 

-   5 

— 

— 

Coimbra 

10-6 

249 

— 

— 

e  4   20 

-25 

8-5 

10-6 

Eskdalemmr 

11-4 

336 

— 

— 

— 

— 

6-6 

— 

San  Fernando 

120 

228 

1   35 

-84 







Dyce 

12-8 

343 

— 

— 

8  43 

1 

111 

12-3 

Lemberg 

13-9 

62 

— 

— 

e  5  35 

-31 

— 

11-2 

Additional  records  :  Marseilles  MN  =+ 1  •6m.        Moncalieri  gives  i  = +0m.53s., 
MN  =  +2-5m.  Zurich     ePN  = +lm.l5s.,     ePZ=+lm.l8s.  Paris 

LE  =  +3-8m.,     LN  =  +3-9m.  Uccle    iZ  =  +4m.47s.  Pola    MN  = 

+  4-5m.  Rocca    di    Papa    i  =  +0m.50s.,    eL  =  +4-6m.,    MN  =  +3-2m. 

Zagreb    iM=+5-5m.  Coimbra    SN  =  +5m.53s.,    SE  =  +6m.ls.,    MX  = 

=  +ll-4m. 


Aug.  lid.  14h.  2m.  10s.     Epicentre  45°0N.  4°-8E.  (as  at  13h.). 
A  =  +-705,   B  =  +059,  C=+-707. 
A  P.         0-C. 


Moncalieri 
Zurich 


21 
3-5 
3-5 
3-5 


m.  s. 
0   28 


-5 


S. 
m.  s. 

0  50 
e  1  40 
e  1  41 
e  1  49 


0-C. 


+   3 

+    4 

+  12 


Aug.  lid.  18h.  2m.  5s.     Epicentre  near  Pompeii,  which  gives  eP=+13s.,  eS  ^ 
+  23s.         Rocca  di  Papa  gives  i  =  +lm.34s. 
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Aug.  lid.  23h.  28m.  Os.     Epicentre  5°-4N.  125°-2E. 

The  first  of  a  series  of  twelve  shocks  in  Ausrust  from  tliis  epicentre  or  near  it. 
See  introductory  note. 


A  =  - 

•574, 

B  =  +- 

■:13,   C 

=  +  •094 

D 

=  +-817, 

E  =  + 

-57C  ; 

G  =  - 

-  -054, 

H  =  +-07 

7,  K  = 

--996. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

JM. 

o 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

101 

336 

e  2  24 

-   7 

5      2 

+  30 

6  0 

7-3 

Batavia 

21-7 

238 

e  5     0 

-   1 

— 

— 

— 

— 

Helwau 

90-7 

298 

25     0 

?S 

(25      0) 

+  40 

— 

— 

De  Bilt 

K. 

103-4 

327 

— 

— 

— 

— 

e  560 

66-4 

X. 

103-4 

327 

— 

— 

— 

— 

e  55  0 

58-9 

Eskdalemuir 

105-9 

331 

— 

— . 

— 

— 

530 

— 

San  Fernando 

118-3 

317 

74      0 

?L 

— 

— 

(74^0) 

— 

Manila  gives  also  MN  =  +6 -em. 

Tliis  is  the  first  of  a  series  of  shocks  from  the  Epicentre  5°-4N.  125''-2E.  As 
mentioned  in  the  Introdnctorv  Note  to  this  number,  the  discussion  of  a  scries 
at  the  Epicentre  46=-5N.  151° -IE.  (see  the  fuil  Note  following:  Sept.  7d.  17h.) 
the  repetitions  seem  to  fit  in  with  Dr.  Jeans'  suggestion  of  returns  to  the 
epicentre  of  surface  waves  wliich  complete  the  circiiit  of  the  earth  in  ti  = 
125-Sniin.,  and  t2=2220min.  respectively.  But  some  difficulties  of  detail 
arise  in  interpretation.  This  first  shock  on  Aug.  11  was  clearly  small,  and 
was  not  followed  by  any  other  (recorded)  for  nearly  three  days.  A  far  more 
notable  shock  was  that  of  Aug.  15.52.50.  There  is  no  difficulty  in  repre- 
senting the  first  four  shocks  (three  repetitions)  by  multiples  of  t,  and  tj,  as 
below,  biit  difficulties  begin  with  Nos.  5,  6,  and  7. 


^0.              Dates. 

Interval 

Multiples 

Resid. 

from  No.  1 

t, 

t, 

1  1918  Aug. 

11-9778 

•0000 

0 

0 

•0000 

2             1 

14-3868 

2  4090 

24 

9          ) 

+  •0041 

•3875 

24097 

^          I 

+  •0048 

3 

151097 

31319 

27 

5 

-0022 

4  (Large) 

155250 

3  5472 

30 

6 

+  0014 

5 

155418 

3  5640 

39 

1 

+  •0028 

6 

156431 

36653 

19 

13 

+  0015 

7 

157292 

37514 

20 

13 

•0000 

8 

15^7646 

3^7868 

31 

7 

-0006 

The  first  interval  is  so  large  that  it  may  not  be  significant  ;  but  No.  3  follows 
No.  2  by  3t, +3t2,  and  No.  4  (the  big  shock)  follows  No.  3  by  3t, +t2. 

We  can  perhaps  see  some  reason  for  No.  4  being  large  ;  for  since  30t,  =171, 
the  combination  30t, +6t2  =231,,  so  that  two  sets  of  waves  arrive  simul- 
taneously at  the  epicentre.  The  matters  left  in  doubt  are  why  there  was 
no  result  after  30ti,  combined  with  multiples  of  t,  less  than  6,  and  generally 
why  so  long  an  interval  as  24t,  +2t2  elapsed  before  anything  more  happened. 
But  on  coming  to  Nos.  5,  6,  and  7  we  get  more  serious  difficulties.  These 
shocks  do  not  follow  No.  4  after  intervals  of  the  form  mti  +nt2.  We  cannot 
represent  them  in  tliis  form  without  recurring  to  No.  1  as  starting  point  ; 
and  it  seems  odd  that,  in  the  case  of  No.  5  for  instance,  38  intervals  of  ti 
should  elapse  \\ithout  noticeable  result,  and  the  39th  produce  a  shock.  Of 
course,  we  could  ^v^ite  39ti +t2  =9ti +18t2,  but  tlii.s  only  alters  the  difficulty 
in  detail. 

An  explanation  may  perhaps  be  suggested  as  follows  :  Waves  of  the  first  type 
will  converge  to  the  anticentre  in  time  t,/2.  If  then  they  can*  return  to  the 
epicentre  as  waves  of  the  other  type,  the  whole  time  of  return  is  (t,  +t2)/2  = 
•1208day=m  say.  Now  No.  6  follows  No.  4  (the  big  shock)  by  -1181  daj', 
which  only  differs  from  rn  by  -0027  day.  No.  7  follows  No.  6  by  ti,  which 
oflters  no  difficulty  ;  and  No.  8  follows  No.  4  by  (d  +t2).  It  is  perhaps  note- 
worthy that  the  intervals  (t,  +t2)  and  (t,  +t2)/2  allow  of  the  concurrence  of 
two  sets  of  waves,  one  set  starting  as  type  1  succeeded  by  type  2,  the  other 
type  2  succeeded  by  type  1  ;    and  this  concm'rence  must  increase  the  effect. 


•At    present    Dr.  Jeans    finds    theoretical    objections    to    this    supposition, 
which  is  therefore  given  very  tentatively. 
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But  No.  5  in  the  list  is  still  unexplained.     It  clearly  cannot  follow  from  No.  4, 
the  interval  being  too  short.     But  it  follows  No.  3  at  an  interval 

•4321  =  ^1208  +  -3083  +  -0030  =m  +2to  +  0030. 

We  can  thus  represent  the  series  as  below,  starting  from  No.  3  as  zero  to 
avoid  the  big-  multiples  introduced  by  No.  1. 


Interval 

^Multiples 

No. 

Date. 

from  3 

t. 

t2 

m. 

Resid. 

3 

151097 

•0000 

0 

0 

0 

-0000 

4 

15-5250 

•4153 

3 

1 

0 

--0010 

5 

155418 

•4321 

0 

2 

1 

+  0030 

6 

15^6431 

•5334 

3 

1 

1 

-0037 

7 

157292 

•6195 

4 

1 

1 

-0049 

8 

157646 

•6549 

4 

2 

0 

-0029 

9 

15-8375 

•7278 

3 

3 

0 

+  -0042 

10 

15-8563 

•7466 

5 

2 

0 

+  0015 

11 

15-9465 

•8368 

6 

2 

0 

+  -0043 

12 

15-9730 

•8633 

5 

2 

1 

--0026 

13 

159861 

•8764 

0 

3 

0 

-0014 

14 

161426 

1-0329 

0 

4 

0 

+  -0009 

15 

163579 

1-2482 

(      9 

»       2 

3 

7 

0 
0 

-0006 
-•0057 

16 

16-3925 

1-2828 

\     13 
1      6 

1 
5 

0 
0 

-•0071 
--0122 

1    29 

4 

0 

-0059 

17 

182540 

31443 

1     22 
13 

8 
13 

0 
0 

-0111 

+  -0044 

6 

17 

0 

--0008 

18 

197271 

4-6174 

19 

19-9986 

4-8889 

20 

21-0127 

5-9030 

It  will  be  seen  that  as  we  get  later  in  the  series  different  alternatives  present 
themselves.  They  are  not,  however,  exclusive — quite  the  contrary.  Theie 
seenLs  to  be  no  good  reason  why  they  should  not  reinforce  one  anotheB- 
And  sometlung  of  the  same  kind  is  true  earlier  in  the  series. 


Thus 


No.  12=  No.     3   +  5ti   +2t2  +  m 


=  No. 

4 

+   2t, 

+ 

U 

+  m 

=  No. 

5 

+  5ti 

=  No. 

6 

+    2t: 

+ 

u 

=  No. 

7 

+      t, 

+ 

t. 

=  No. 

8 

+      t, 

+  m 

=  No. 

10 

+  m 

But  No.  12  cannot  be  regarded  as  partly  due  to  No.  9.     On  the  other  haua. 
No.  13  can  onlj'  be  referred  to  Nos.  3  and  5. 

For  18,  19,  20  the  alternatives  are  so  numerous  that  it  seemed  unnecessary 
to  specify  them. 


Aug.  lid.     Records  also  at   Ih.   (Rocca  di  Papa),   17h.   (Algiers),  20h.   (Lick). 


Aug.  12d.  4h.  58m.  13s.     Epicentre  at  8°-0S.  105°-0E. 

A  =  -  -256,   B  =  +  -956,  C  =  -  -139  ;  D  =  +  -966,   E  =  +  -259  ; 

G  =  +-036,   H  =  --134,  K  =  --990. 


Az. 


P. 


0-C. 


O-C. 


M. 


Batavia 

2-6 

45 

i  0   36 

-    5 

Manila 

27-6 

35 

e  6     3 

-    1 

Colombo 

29-2 

299 

16   17 

?L 

Kodaikanal 

32-9 

303 

18  35 

?L 

Sydney 

49-7 

128 

28  59 

1 

Helwan 

80-1 

302 

44  47 

?L 

De  Bilt 

E. 

102-3 

322 

N. 

102-3 

322 

— 

— 

i  1      3 


e  24   19      -119 


(16-3) 
(18-6) 
31-5 
(44-8) 
58-3 
55-3 


21 
11-2 


33-6 


631 
61-3 


Additional  record  :    Manila  gives  MN  =  +11 -7m. 
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13d.  20h.  Om.  50s.     Epicentre  at  45''-5N.  15°0E.  (as  on  1916  July  14d.  20h.). 
A  =  +  -677,   B  =  +181,  C=  +  -713. 


0-C. 


O-C. 


M. 


Zagreb            0-8         i  14        +2 
Pola                 10        e  14        -    1 
Zurich             4-8        e  72        —   2 
Zurich     V.     4-8        e  71        -   3 

i  24 

(e  27) 
128 
129 

+   2        (i  34)       44 

-  1        e  27        29 

-  2           —         — 

Additional  records  :    Zagreb  gives  MNW  = 
MN  =  +30s. 

=  +46a. 

and  records  L  as  S. 

Pola 


Aug.  13d.  Records  also  at  Oh.  (San  Fernando),  Ih.  (La  Paz,  Tokyo,  and  Rocca 
di  Papa),  4h.  (San  Fernando).  7h.  (La  Paz),  lOh.  (San  Fernando),  15h. 
(Zagreb,  Athens,  and  Rocca  di  Papa),  23h.  (Tokyo). 

Aug.  14d.  13h.  19m.  28s.     Epicentre  36°0N.  21°0E. 

A  =  +  -755,   B  =  +  -290,  C  =  +  -588  ;  D  =  +  -358,   E  =  -  -934 


+  •549,   H  =  +-211,  K  =  --809. 


O-C. 


O-C. 


Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

Athens 

2-9 

62 

e  0  47 

+    2 

1   23 

+    3 

Pompeii 

6-9 

315 

e  2   18 

+  33 

— 

— 

Rocca  di  Pa 

pa 

8-6 

314 

2     2 

-    8 

— 

— 

Pola 

10-4 

330 

e  4  44 

?S 

(e  4   44) 

+    4 

Triest 

111 

333 

e  5     2 

?S 

(e  5     2) 

+    5 

Graz 

11-8 

341 

— 

— 

— 

Zurich 

14-6 

325 

e  3   24 

-10 

— . 

— 

De  Bilt 

19-6 

330 

— 

— 

— 

— 

L. 


1-5 


e  61 


—  6-5 

e  110 


Rocca  di  Papa  gives  MN  =  +5  •2m. 


1-5 


3-9 

7  0 


Aug.  14d.  Records  also  at  2h.  (Zi-ka-wei  and  San  Fernando),  3h.  (De  Bilt),  9h. 
(ManDa  (2)  ),  14h.  (Kodaikanal),  17h.  (Kodaikanal),  18h.  (Kodaikanal, 
Tokyo,  and  Harvard),  20h.  (Harvard),  21h.  (De  Bilt). 


1918.     Aug.  15d.  12h.  17m.  55s.      Epicentre  5°-4N.  125°  2E. 

(as  on  1918  Aug.  lid.  23h.) 

A  =  -  -574,   B  =  +  -813,  C  =  +  094  ;  D  =  +  -817.   E  =  +  -576  ; 

G  =  -054,   H  =  +-077,  K  =  -^996. 


03 

^ 

Station  and 

c 

3 

Component. 

i 

A 

< 

P. 

O-C. 

8. 

O-C. 

L. 

M. 

„ 

~^ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Manila 

W. 

10 

1 

336 

e2 

33 

+  2 



_ 

_ 

— 

Hokoto 

0. 

18 

9 

344 

e4 

32 

+  4 

— 

— 

6-2 

70 

Taihoku 

o. 

19 

9 

350 

4 

47 

+  7 

6    22 

-119 

9-1 

20-4 

Batavia 

w. 

21 

7 

238 

4 

58 

-   3 

6    48 

-131 

— 

91 

Zi-ka-wei 

— 

26 

0 

353 

e5 

48 

0 

elO    58 

+  36 

— 

129 

Kobe 

0. 

30 

7 

16 

e6 

24 

-11 

— 

— 

14-4 

18-9 

Osaka 

o. 

30 

8 

17 

6 

33 

-   3 

12    21 

+  33 

14-6 

15-4 

Tokyo 

(). 

33 

1 

22 

e7 

7 

+  10 

e9    38? 

-168 

15-6? 

— 

Mizusawa 

o. 

38 

6 

21 

7 

16 

-11 

12    56 

-22 

— 

— 

Perth 

M. 

38 

4 

192 

7 

50 

+   9 

— 

— 

— 

— 

Calcutta            E. 

O.K. 

39 

5 

299 

7 

29 

-22 

13    53 

-   6 

19 

9 

— 

N. 

O.E. 

39 

5 

299 

7 

35 

-16 

13    47 

-12 

20 

0 

320 

Adelaide 

M. 

42 

3 

163 

8 

25 

+  12 

14    50 

+  11 

21 

6 

25-8 

Ootomaii 

O. 

43 

9 

17 

8 

39 

+  14 

(15    39) 

+  38 

15 

6 

16-8 

Colombo 

M. 

45 

2 

274 

(9 

35) 

+  61 

(14       5) 

-73 

14 

1 

381 

Riverview 

— 

46 

3 

150 

e8 

35 

-   7 

i  15    43 

+  11 

e22 

5 

311 

Sydney 

M. 

46 

3 

150 

8 

35 

-   7 

15     29 

-  3 

22 

6 

— 

Meltiourne 

M. 

46 

9 

159 

(9 

17) 

+  31 

(16     17) 

+  37 

16 

3 

20- 1 

Kodaiitanal 

M. 

47 

5 

277 

8 

5 

-46 

14    23 

-85 

14  4 

351 

Delvra  Dun 

O. 

50 

8 

305 

8 

5 

-67 

— 

— 

— 

— 

Simla 

O.E. 

51 

8 

306 

9 

17 

-   2 

16    41 

0 

— 

— 

Bombay 

O.K. 

52 

8 

290 

9 

3 

-22 

16    35 

-19 

— 

— 

Apia 

\V. 

65 

4 

108 

11 

12 

+  25 

20     14 

+44 

33 

1 

341 

Continued  on  next  page. 
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Station  and 
Component. 


■5 

A 

M. 

75-8 

B.O. 

90 

5 

M. 

90 

7 

B.O. 

93 

0 

— 

95 

7 



96 

7 



98 

2 

W. 

99 

3 

M. 

99 

9 

— 

99 

9 

W. 

100 

8 

W. 

100 

9 

O.A. 

101 

9 

— 

102 

1 



102 

5 

Ag. 

102 

8 

_ 

103 

4 



103 

5 



103 

8 

— 

104 

0 

Ma. 

104 

3 



104 

4 

AV. 

104 

7 

S. 

105 

0 



105 

2 

M. 

105 

6 

G. 

105 

9 

M. 

106 

4 

106 

5 

M. 

106 

6 

M. 

106 

9 

M.S. 

107 

0 

Ma. 

107 

2 

107 

6 



110 

1 

B.M. 

111 

6 

111 

6 

B.O. 

114 

8 

B.O. 

114 

8 

W. 

115 

5 

— 

116 

1 



117 

7 

M. 

117 

8 

— 

118 

3 

M. 

124 

4 

W. 

125 

1 

W. 

125 

6 

W. 

125 

6 

B. 

125 

6 

B. 

125 

6 



125 

8 

M. 

126 

2 

B.O. 

127 

9 

B.O. 

128 

3 

— 

129 

7 

B.O. 

130 

0 

Mar. 

131 

1 

— 

131 

1 

B.O. 

131 

3 

M. 

144 

3 

B.O. 

151 

4 

M. 

152 

4 

B.O. 

154 

2 

M. 

155 

2 

n.o. 

159 

2 

M. 

160 

2 

Bi. 

162 

8 

o-c. 


o-c. 


Honolulu 

Sitka 

Hehvan 

Lemberg 

Athens 

Budapest 

Vienna 

Zagreb 

Victoria 

Triest 
Pola 
Pompeii 
Monte  Cassino 
Hohenheim 
Rocca  di  Papa 

Be  Bill 

Zurich 

Milan 

Berkeley 

Dyce 

Tccle 

Lick 

Moncalieri 

Besan(,'on 

Edinburgh 

Eskdalemuir 

Stony  hurst 

Paris 

Kexv 

Cape  Town 

Bidston 

Marseilles 

Shide 

Barcelona 

Algiers 

Tortosa 

Tucson 

1 
Denver 
Granada 
Coimbra 
Rio  Tinto 
San  Fernando 
Accra 
St.  Louis 
Ann  Arbor 


Ottawa 

Toronto 

Northfield 

Ithaca 

Tacubaya 

Harvard 

Washington 

Georgetown 

Cheltenham 

Cipolletti 

Balboa  Heights 

Pilar 

Vieques 

Andalgala 

Rio  de  Janeiro 

La  Quiaca 

La  Paz 


69 
31 
298 
321 
309 
319 
320 
318 
39 
39 
318 
318 
314 
315 
323 
315 

327 

321 

319 

49 

333 

326 

50 

320 

322 

332 

331 

330 

325 

328 

236 

331 

317 

326 

318 

313 

318 

50 

50 

41 

316 

322 

318 

317 

279 

34 

26 

26 

26 

26 

18 

22 

16 

20 

60 

16 

23 

23 

23 

162 

60 

163 

24 

155 

212 

149 

131 


12 

e  14 

12 

el3 

e  14 

14 

13 

el3 

14 

14 

16 

e  18 

e  14 

14 

13 

el4 

el4 

e  14 

e  14 

15 

e  14 

18 

e  14 

e  19 

14 

19 

14 

14 

e  12 

e  14 

18 

18 

18 

19 

15 

e  18 

e  19 

18 

20 

21 

e  19 

el8 
16 
15 
30 

e20 
20 
19 
20 
20 
19 
19 

e  20 
21 
19 
17 
19 
19 
19 
20 
20 
20 
21 
19 

e21 
19 
20 


22 
24 

23 

e25 

26 

23 

125 

25 

26 

25 

e  29 

e30 

26 
22 
20 

e  26 

19 
e  25 

26 
e25 


23 
28 

59 

0 

5 

5 
14 
41 
35 
41 
25 
18 

24 
52? 
43? 
10 

28? 
24 
45 
5 


26  26 


8  15 
e  25 

25 
26 
29 
26 
35 
29 
27 
30 
30 

e31 

27 

29 

(30 

e28 


35 
12 

17 

23 

30 

57 

20? 

15 

17 

28 

31 

47 
54 

35 

25) 
11 


+48 
+  9 

-46 
-13 
T-42 
-153 
-35 
-14 
+40 
-22 


-18 

?PR, 
-69 
+  9 
-92 

-16 


-105 

-103 
-38 

+  147 
-  9 

?SR, 
+  93 
-25 

+  140 

+  143 


-38 

+  59 
+  63 
-76 


-49 
-135 
?SH, 


36' 

e37 


53- 
37' 
46 

e  49-1 
52-; 


e52 
53 

e  47 


44 
e49 


1 
36-8 


1  29-5 
511 


66- 

61 
38 
39- 
40 
38 
38' 
40 
e38' 
55 

34 

e32 

e32 

40 

72' 

47 

ee4' 

56 

66 


681 

65-5 
48-4 

69-5 
71-3 


81-7 


63-5 
401 


76 
84' 
99 
82' 
104 
81 
81 
96 
62 


For  Notes  see  next  page. 
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Notes  to  Aug.  15d.  12h.  17m.  55s. 

Additional  records:  Hokoto  gives  another  shock  with  L  =  +9-6ni.  and  M  = 
+  9 -901.  ;  it  seems  probable  that  these  really  apply  to  this  shock  and  the  L 
and  M  of  the  text  to  an  earlier  one,  which  may  explain  the  negative  residuals 
for    S    at    Taihoku,    Batavia,    and    Tokyo.  Zi-ka-wei    PRX  = -i-6m.38s., 

PRE  = +6m.4Ss..    MX  =  -li!-2m.  Kobe    MX  =  -r-19-7m.  Osaka    MN 

=  +16-2m.  Adelaide  PR,  = +10m.5s.,  SR,  =  +  ISm.lOt..,  M  =  +27om. 
Riverview  i  =  +Sm.54s.,  and  +9m.5s.,  iPRi  =  +10m.42s.,  iPR2=  +  11m. Is., 
iPS= +16m.l8s.,  iiSRi  = +lSm.25s.,  iSR,  =  +  19m.38s.,  MN  =  +31-4m. 
Sydnev  PRj  =  +10m.53s.  Melbom-ne  SR,  =  -l-12m.35s.,  SRj  =  +13m.29s. 

Kodaikanal  records  its  P  as  at  ISh.  Apia   i,  =  +12m.4s.,  ia  =  +12m.22s., 

i  =  +  21m. 32s.,  M  =  +35  -Im.  Helwan  gives  M  one  hour  too  early.  Lem- 

berg      ePR,  ?  = +17m.29s.  Athens      MN  =  +58-7m.  Zagreb      iPR,  = 

+  17m.46s.,  iPR,=  +2Cm.43s.,  iPRj  =  +22m.l5s.,  MNW  =  +651m.  Vic- 

toria L  =  ^40-4m.,  SZ  =  ^26m.35s.,  LZ  =  -r46-6m.,  MZ  =  +48-4m.  I'ola 

MX  =  +71  •2m.  Rocca  di  Papa  L  =  +59-9m.  +  56  om..  and  +62  9m.  De 
BUt  eE  = -13m.23s.,  ePR,  =  +  18m.50s.,  eE  = +28m.48s.,  and  +31m.0s., 
eX  =  +34m.2s.,  and  +42m.l8s.,  MX  =  +55-9m.  Epicentre  5°-5X.,  124"  5E. 
Berkelev   MX  -  ^^50-8m.,     MV=+51'-0m..     T„?  =  +  12h.19m.23s.  Dyce 

e  =  +19m.l7s.  Uccle      e  =  -rl8m.5s.,      Mi„Z  =  +68-7m.  Lick      MX  = 

+  51-4m.  Moncalieri     MX  =  +70-8m.  Stonyhurst     M  =  +78-6m. 

Paris   PR,  = +19m.29s.,   i,  =  +26m.ls.,   ij  = -i-27m.22s.  MarseillcK   MX  = 

+  S6-8m.  ^hide     PR,  = +19m.21s.  Barcelona     LX  =  +46-3m.,     M  = 

+  721m.  .\lgiers    i=+20m.7s.  Coimbra    PR,  = +21m.51s.,    PRjE  = 

+  23m.32s..  PR.X  = +23m.33s.,  SR,E  = +30m.3s.,  SR,X  = +30m.9s.,  LX  = 
+  42-6m.,    MX  =  i-700ni.  San    Fernando    MX  =  -t-811m.  St.    Louis 

eSE  = +28m.l7s.,         eL=+34-2m.  Ottawa     L=+591m.,         To  ^ 

12h.27m.32s.  Toronto  PE  = +21m.53s.,  i  =- +27m.47s.,  and  +33m.29s., 
L  =  +44-2m.,     iL=+69-4m..     and      +77-2m.  Ithaca  eX  = -^23m.20s., 

+  24m.29s.,  +32m.lls.,  ^34m.32s..  and  +39m.33s.,  eE  = +39m.l5s.,  LX  = 
+  57-3m.  Harvard     i  =  +20m.ls.,     and      +20m.l2s.,     T„  =  12h.2Cm.21s. 

Washington     L  =  +40  1m.     and      +65  1m.  Georgeto«ii     MX  =  +92  •2m. 

Andalgala  MX  =  +  99  -dm.,  ME  =  +  96  dm.  Rio  de  .Janeiro  LX  =  +  56  •5m., 

MX=+911m.  La  Quiaca  M= +934m.  La  Paz  PR,E  = +21m.37s., 

PR,X= +21m.44s..  PR,X  = +27m.l9s.,  PR,E  =  ^  27m.27s.,  SR,X  = 
+  36m.l3s.,  SR,E  = -36m'.15s.,  SR,E  = +40m.9s.,  SR.X  = +40m.24s.,  iE  = 
+  46m.9s.  and    +48m.37s.,  iX  = +48m.53s.,  LN  =  +64-6m. 


Aug.  15d.  15h.  26m.  0; 
A  =  -574,   B 


5.      Epicentre  5°4X.  125°-2E.  (as  at  12h.). 

=  ^  813,   C  =  +  -094  ;  D  =  +  -817,   E  =  +  -576  ; 

G  =  --054,   H  =  +-'077,   K  =  --996. 


A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

101 

330 

e  2  40 

+    9 









Batavia 

21-7 

238 

e  5     0 

-    1 

— 





9  0 

Zi-ka-wei 

26  •',) 

353 

e  5  51 

+    3 

10   26 

+    4 

— 

— 

Kobe 

30-7 

16 

c  7   36 

+  61 

- — 

15-9 

16  8 

Osaka 

30-8 

17 

7   27 

+  51 

13    10 

+  82 

15-8 

21  0 

Mizusawa 

E. 

36-6 

21 

7   27 

0 

13   11 

-   7 

N. 

36-6 

21 

7   30 

+    3 

13     8 

-10 

— 

— 

Adelaide 

42-3 

163 

8      0 

-13 

— 

— 

— 

190 

Riverview 

46-3 

150 

e  9     1 

+  19    e 

15  30? 

-   2 



30-0 

Zagreb 

993 

318 

e  14     0 

-   7 

— 

— 

— 

— 

Rocca  di  Papa 

102-8 

315 

— 

. — 

— 



41-8 

65-3 

De  Bilt 

103-4 

327 

— 

— 

— 

— 

— 

56-2 

Uccle 

104-4 

326 

— 

— 

— 



e  430 

59-0 

La  Paz 

162-8 

131 

19  33 

[-37] 

33   12 

? 

83-0 

88-9 

Osaka   gives 

MX 

=  +17- 

Jm. 

Riverview    MX 

=  +29-4 

m. 

De    Bilt 

M  = 

-h58-3m. 
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1918.     Aug.  15(1.  17h.  30m.  5s.        Epicentre  5°  4N.  125°2E. 

A  =  --574,  B  =  +  -S13,  C=+-09J:;  D  =  +  -817,   E  =  +-576; 

G  =  -05i,   H  =  +-077,   K  =  --996. 


Az. 


P. 


O-C. 


O-C. 


M. 


Manila 

10 

1 

336 

c  2  38 

+    7 

— 

, 



. 

Taihoku 

19 

9 

350 

4  38 

-    2 

(8   23) 

+    2 

8-4 

130 

Batavia 

21 

7 

238 

15     2 

+    1 

9     2 

+    3 

— 

11-9 

Zi-ka-wei 

26 

0 

353 

5   50 

+    2 

e  10   17 

-    5 

— 

161 

Kobe 

30 

7 

16 

e  6  20 

-15 



Osaka 

30 

8 

17 

7      4 

+  28 

12   16 

+  28 

14-5 

15-3 

Tokyo 

33 

1 

22 

6  7      3 

+    6 

— 

— 

— . 

— 

Mizusawa       e. 

36 

6 

21 

7      8 

-19 

12  52 

-26 

— 

— 

N. 

36 

6 

21 

7    10 

-17 

12  48 

-30 

— 

— 

Perth 

38 

4 

192 

10  42 

+  181 

13   37 

-   7 

16-2 

18-0 

Calcutta 

39 

5 

299 

7   37 

-14 

13   37 

-22 

— . 

— 

Adelaide 

42 

3 

163 

— 

— 

13   55 

-44 

21-9 

26-2 

Ootomari 

43 

9 

17 

8  37 

+  12 

— 

— 

— 

- — 

Colombo 

45 

2 

274 

(8  37) 

+    3 

(15   25) 

+    7 

15-4 

31-4 

Riverview 

46 

3 

150 

e  8  33 

-    9 

i  15   25 

-   7 

e  226 

290 

Melbourne 

46 

9 

159 

— 

— 

15  49 

+    9 

19  1 

19-9 

.Sinala 

51 

8 

306 

9   19 

0 

16   25 

-16 

— 

28-9 

Bombay 

52 

8 

290 

9  27 

+    2 

— 



35-9 

Honolulu 

75 

8 

69 

12     7 

+  13 

21   31 

-   4 

35-0 

49-9 

Lemberg 

93 

0 

321 

17   19 

?PR, 

24   19 

-26 

53-9 

57-6 

Athens 

95 

7 

309 

e  17   29 

2PR, 

23  59? 

-74 

e  53-9 

Budapest 

96 

7 

319 

— 

— 

e  24   55 

-28 

— 

— . 

Vienna 

98 

2 

320 

17   49 

?PR, 

26  55 

+  79 



. — 

Zagreb 

99 

3 

318 

e  13  49 

-18 

— 

52-9 

64-9 

Victoria 

99 

9 

39 

25  49 

?S 

(25  49) 

-    6 

47  0 

72-5 

Pola 

100 

9 

318 

c  18   17 

?PRi 

e  24  53 

-71 

e  32-7 

63-7 

Hohenheim 

102 

5 

323 

17   57 

?PR. 

25   51 

-29 

Rocca  di  Papa 

102 

8 

315 

18   27 

IPR, 

e  26   14 

-    8 

e  56-7 

64-9 

De  BUt            E. 

103 

4 

327 

(e  IS   32) 

?PRi 

c  24   44 

-104 

e  49-9 

541 

N. 

103 

4 

327  (c  18   39) 

?PR, 

e  25   50 

-38 

e  51-9 

64  0 

Berkeley 

104 

0 

49 

— 

— 

— 

— 

e  46-9 

— 

Uccle 

104 

4 

326 

c  17    55 

?PR, 

— 



e  50-9 

62-9 

Moncalieri 

105 

0 

320 

e  12  23? 

? 

i  28     0 

+  78 

40-0 

65-2 

Eskdalcmuir 

105 

9 

331 

e  24   55 

I 

— 

56-2 

Paris 

106 

5 

325 

e  18   18 

WRi 

129   19 

? 

51-9 

56-9 

Kew 

106 

6 

328 

— 

— 

61-9 

Capetown 

106 

9 

236 

25      7 

? 

31      7 

? 



651 

Bidston 

107 

0 

331 

27    13 

?S 

(27    13) 

+  12 

— 

53-3 

Barcelona 

110 

1 

318 

18   52 

IPRi 

28  50 

? 

39-7 

64-5 

Algiers 

111 

6 

313 

e  19   25 

?PRi 

29     7 

? 

45-9 

69-9 

Tortosa 

111 

6 

318 

19     8 

?PRi 

27   48 

+    6 

561 

67-6 

Granada 

116 

1 

316 

20   19 

?PR, 

e  33     5 

? 

Coimbra 

117 

7 

322 

19   49 

?PRi 

29  57 

? 

57-4 

65-5 

San  Fernando 

118 

3 

317 

29   55 

i. 

— 

— 

82-9 

Ottawa 

125 

8 

18 

i  21      3 

?PRi 

137   55 

?SR2 

59-9 

Toronto 

126 

2 

22 

(21   49) 

?PRi 

— 

86-9 

89-0 

Ithaca 

128 

3 

20 

— 

— 

e  37   45 

?SR, 

e  53-9 

— 

Harvard 

130 

0 

16 

— 

— 

40  45? 

?SRi 

60-2 

69-8 

Washington 

131 

1 

23 

e  21   32 

?PRi 

22  40 

? 

40-4 

Georgetown   e. 

131 

1 

23 

e  20  55 

?PR, 

23   11 

? 

e  39-2 



Georgetown   n. 

131 

1 

23 

e  20  55 

?PR, 

23     6 

? 

e  391 



Cheltenham 

131 

3 

23 

22  45 

?PR, 



La  Paz 

162 

8 

131 

e  20   19 

[+   9] 

34     6 

? 

75-3 

81-2 

Additional  records  :  Taihoku  gives  M  =  +9-lm.  Zi-ka-wei  ePN  =  +5m.38s., 
PMN  = +5m.54s.,  SME  = +10m.36s.,  SMN  =  +llm.2s.  Osaka  MN  = 
+  20-3m.  Adelaide  SR,  =  +  16m. 55s.  Colombo  gives  P  as  S  and  S  as 

L.  Riverview      PRi  =  +  10m.26s.,      eS  =  +  15m.l6s.,      iSRi  =  +  18m.29s., 

MN  =  +300m.,       MZ=+30-2m.  Zagreb    iPRi  = +18m.2s.,       MNW  = 

+  69-9m.         Victoria     S=+36m.42s.  Rocca     di     Papa     L  =  +72-7m. 

De   BUt  eN=+33m.9s.,   eE  = +33m.l8s.,   eN  =  +43m.30s.  Uccle  MN  = 

+  61-9m.         Moncalieri   i  = +18m.49s.,  MN  = +70-4m.         Eskdalemuir  MN 
=  +56-4m.  Barcelona    MN  =  +62-2m.  Coimbra    l'R,N  = +22m.46s., 

MN  =  +77  -Om.         San  Fernando  MN  =  +79-9m.         Ottawa  i  =  +26m.25s., 
eLE?  = +50-9m.,     L  =  +69-9m.,     and    +74-9m.  Toronto     L  =  +42-9m. 

Harvard    LN  =  +60-8m.,       T„  =17h.48m.24s?.  Cheltenham    PN  =  + 

22m.48s. 
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Aug.  lod.  Records  also  at  Oh.  (San  Fernando),  2h.  (Manila),  5h.  (Dehra  Dun), 
13h.  (Batavia,  Hokoto.  and  Manila),  loh.  (La  Paz  (2)  ),  18h.  (Batavia 
and  Pompeii),  19h.  (Manila),  2(lh.  (Batavia  (2) , Manila  (2),  and  Colombo), 
21h.  (Mizusawa  and  Do  BUt),  22h.  (Manila),  23h.  (Manila  (2)  and  Lick). 


Aug.  16d.  3h.  25m.  23s.      Epicentre  5° -IN.  125°  ^E.  (as  on  Aug.  lod.  12h.  and  loh.) 

A  =  -  -574,   B  =  +  -813,  C  =  +  094  ;  D  =  +  -817,   E  =  +  -576  ; 

G  =  -054,   H  =  +077,   K  =  --996. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

p. 

m. 

m. 

Manila 

101 

336 

e  2  45 

+  14 

4  25 

-   7 

5-5 

7-4 

Taihoku 

19-9 

350 

3     5 

-95 

(8     0) 

-21 

8  0 

8-7 

Batavia 

21-7 

238 

e  5     0 

-    1 

— 

— 

— 

11-6 

Zi-ka-wei 

26  0 

353 

5  42 

-   6 

e  10  21 

-    1 

e  12-9 

15-9 

Kobe 

30-7 

16 

e  6   11 

-24 

— 

— 

14-8 

211 

Osaka 

30-8 

17 

6  43 

+    7 

12   10 

+  22 

15-2 

19-4 

Perth 

38-4 

192 

8      1 

+  20 

13   36 

-   8 

— 

- — • 

Adelaide 

42-3 

163 

— 

— 

14  32 

-    7 

24-3 

26-5 

Colombo 

45-2 

274 

15      1 

?S 

(15      1) 

-17 

— 

38-1 

Sydney 

46-3 

150 

15   25 

?s 

(15   25) 

-   7 

271 

29-1 

Riverview 

46-3 

150 

e  8  38 

-    4 

e  15   27 

—    5 

e  24-7 

30-7 

Melbourne 

46-9 

159 

— 

— 

(15  49) 

+    9 

15-8 

21-9 

Kodaikanal 

47  o 

277 

15  49 

?S 

(15  49) 

+    1 

301 

330 

Simla 

51  S 

306 

— 

— 

e  16  49 

+    8 

— 

■ — ■ 

Helwan 

90-7 

298 

14  37 

+  87 

— 

— 

■ — ■ 

— 

Zagreb 

99-3 

318 

e  17   37 

IPBt 

— 

— 

50-6 

— 

Triest 

100-8 

318 

— 

— 

— 

— 

e  52-6 

— 

Pompeii 

101-9 

314 

e  25   13 

?S 

e  25   13) 

-61 

— 

— 

Rocca  di  Papa 

102-8 

315 

e  19  48 

?PR, 

— 

— 

— 

33-3 

De  Bilt 

103-4 

327 

— 

— 

e  25  53 

-35 

e  51-6 

56-5 

Uccle 

104-4 

326 

— 

— 

— 

. — 

e54-6 

— 

Moncalieri 

105-0 

320 

e  18  30 

?PR, 

29   17 

i 

57-7 

— 

Edinburgh 

105-G 

332 

31    37 

i 

. — 

— 

— 

73-6 

Eskdalemuir 

105-9 

331 

e  23   25 

? 

— 

— 

49-6 

— 

Kew 

lOG-6 

328 

— 

— 

. — 

— 

— 

66-6 

Barcelona 

1101 

318 

e  25   36 

! 

— 

— 

— 

— 

Algiers 

111-6 

313 

— 

— 

— 

— 

74-6 

. — - 

Coimbra 

117-7 

322 

— 

— 

— 

— 

e59-6 

— 

La  Paz 

162-8 

131 

21      8 

[+58] 

— 

— 

45  0 

46-3 

Additional     records:        Manila    gives    MN  =  +5-8m.  Zi-ka-wei    SMN  = 

+  10m.50s.  Osaka  MN  = +20  ^m.  Adeliade  SRi  =  +  17m.42e.  River- 
view  ePR,  = +10m.43s.,  eSRj  =  +  18m.49s.  and  +19m.l6s.,  MZ  = 
+  30-8m.,  MN,  =  +31-0m.  Rocca  di  Papa  eP  =+ 18m.l2s.,  i  =  +66m.l9s. 
De  Bilt  eE  = +21m.32s.,  eN  =23m.21s.,  eLN  =  +53-6m.,  MN  =  +63-0m. 
Edinburgh  records  P  as  at  Oh.  instead  of  3h.         La  Paz  M=  +49  0m. 


Aug.  16d.  7h.  22m.  20s.     Epicentre  at  9"0N.  IIO'-OE. 

A  =  -  -338,   B  =  +  -928,  C  =  +  156  ;  D  =  +  -940.   E  =  +  -342 

G  =  --054,   H  =  +-147,   K  =  --988. 

The  active  epicentre  5'-4N.  125°-2E.  does  not  fit  the  observations. 


Az. 


O-C. 


M. 


Manila 

12-1 

62 

e  3      2 

+    2 

Batavia 

15  5 

192 

e  3  40 

-   6 

Taihoku 

19-4 

33 

e  4   48 

+  14 

Zi-ka-wei 

24-7 

24 

e  5  35 

0 

Osaka 

34-7 

38 

8  41 

fPR, 

Helwan 

75-8 

299 

24  40 

{ 

Osaka  gives  MN  =  +20-8m. 


5-9 


22-9 
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1918.     Aug.  16d.  8h.  35m.  25s.       Epicentre  5°-4N.  125°-2E. 


A  =  --574,  B  =  +-813,  C  =  + -094  ; 
G  =  -054,   H  =  +077, 


D  =  +  -817,   P:  =  +  -576  ; 
L  =  -996. 


There  are  advantages  in  keeping  the  same  adopted  epicentre  as  on  Aug.  11,  15, 
&c.,  but  the  residuals  point  to  an  epicentre  further  north. 


Az. 


P. 


O-C. 


O-C. 


L. 


M. 


Manila 

101 

336 

e  2  52 

+  21 

— 

— 

4-6 

6-8 

Taihoku 

19-9 

350 

4  25 

-15 

8    11 

-10 

HO 

13-2 

Batavia 

21-7 

238 

5     8 

+    7 

— 

— 

— 

9-6 

Zi-ka-wei 

26  0 

353 

5  44 

-   4 

i  10   16 

-    6 

e  14-7 

16-2 

Kobe 

30-7 

16 

6  51 

+  16 

— 

— 

16-2 

17-4 

Osaka 

30-8 

17 

6  39 

+    3 

11   42 

-    6 

14-8 

27-6 

Perth 

38-4 

192 

13  58 

?S 

(13   58) 

+  14 

- — 

— 

Colombo 

45-2 

274 

14  35 

?S 

(14   35) 

-43 

- — 

18-6 

Riverview 

46-3 

150 

i    8  57 

+  15 

e  16     9 

+  37 

e  23-9 

29-8 

Sydney 

46-3 

150 

15  53 

?S 

(15  53) 

+  21 

27-6 

30-2 

Melbourne 

46-9 

159 

— 

— 

16     5 

+  25 

19-7 

22-3 

Kodaikanal 

47-5 

277 

15  59 

?s 

(15   59) 

+  11 

19-9 

36-5 

Simla 

51-8 

306 

. — 

— 

e  16     5 

-36 

— 

35-9 

Vienna 

98-2 

320 

— 

— 

— 

- — . 

e  61-6 

— 

Zagreb 

99-3 

318 

6  15   35 

+  88 

— 

— 

51-6 

— 

Victoria 

99-9 

39 

— 

• — 

— 

— 

47-2 

63-4 

Triest 

100-8 

318 

— 

— 

— 

— 

e  55-6 

— 

Rocca  di  Papa 

102-8 

315 

e  17   36 

2PR: 

— 

— 

— 

19-4 

De  Bilt 

103-4 

327 

— 

— 

e  24  52 

-96 

e  51-6 

581 

Uccle 

104-4 

326 

— 

— 

— 

— 

e  53-6 

58-6 

Moncalieri 

105-0 

320 

e  14   30? 

-   4 

24  57? 

-105 

43-4 

— 

Eskdalemuir 

105-9 

331 

e  26   20 

?S 

e  26  20) 

-31 

52-1 

— 

Paris 

106-5 

325 

— 

. — 

— 

• — . 

e  58-6 

68-6 

Kew 

106-6 

328 

59  35 

?L 

. — 

— 

(59-6) 

71-6 

Capetown 

106-9 

236 

57   23 

?L 

— 

— 

(57-4) 

64-3 

Bidston 

107-0 

331 

60     5 

?L 

— 

— 

(60-1) 

71-2 

Barcelona 

1101 

318 

— 

— 

— 

— 

61  0 

71-8 

Algiers 

111-6 

313 

— 

— 

— 

— 

69-6 

— 

Coimbra 

117-7 

322 

— 

— 

— 

— 

e  63-6 

— 

San  Fernando 

118-3 

317 

45  35 

? 

— 

• — 

— 

77-6 

Toronto 

126-2 

22 

— 

— 

— 

— 

45-3 

La  Paz 

162-8 

131 

19  46 

[-24] 

— 

— 

44-2 

92-3 

Additional     records:        Manila     gives     MN  =  +6-4m.  Zi-ka-wei     eSN  = 

+  10m.8s.  Osaka    MN=+17-3m.  Riverview   eS  = +14m.52s.,    SR,  = 

+  19m.l6s.  and  +19m.42s.,  MN,=  +30-2m.,  MZ=+31-0m.  De  Bilt 
eN=+24m.58s.  and  +33m.7s..  eE  = +33m.21s.,  MN  =  +58-3m.  Paris 
MN  =  +  63  -6m.         Barcelona  MN  =  +  67  ^m.         La  Paz  L  =  +  89  -4m. 


Aug 


16d.  9h.  25m.  10s 
A 


Epicentre  5°-4N.  125°-2N.,  as  at  8h. 


-574,   B  =  +-813,  C=+094;  D  =  +-817,   E 

G  =  --054,   H  =  +077,  K  =  - -996. 


Az. 


O-C. 


0 

o 

m.  s. 

s. 

Manila 

101 

336 

e  2  33 

+    2 

Batavia 

21-7 

238 

i  4  50 

-11 

Zi-ka-wei 

26-0 

353 

e  4  34 

-74 

Osaka 

30-8 

17 

7   28 

+  52 

Riverview 

46-3 

150 

18  32 

?SR, 

Rocca  di  Papa 

102-8 

315 

e  33   10 

?SRi 

3  MN  =  +19 -3m. 

Riverview 

e  =  +18m 

8s. 

•576 


M. 


9-8 
20-6 


Aug.  16d.  Records  also  at  Oh.  (Holwan,  Manila,  Tokyo,  San  Fernando,  and  De 
Bilt),  Ih.  (ManUa),  2h.  (Zagreb  and  La  Paz),  4h.  (Zagreb,  Batavia,  ManUa 
(2),  and  Rocca  di  Papa  (2)  ).  5h.  (Zagreb),  6h.  (Riverview  (2)  ),  8h.  (De 
Bilt,  Edinburgh,  and  San  Fernando),  lOh.  (Zi-ka-wei,  Batavia,  ManUa 
(2),  and  De  Bilt),  llh.  (Manila,  Tokyo,  and  Zi-ka-wei),  15h.  (La  Paz), 
16h.  (Batavia,  Moncalieri,  Manila,  Tokyo,  Zi-ka-wei,  and  San  Fernando), 
17h.  (Helwan,  Edinburgh,  and  De  Bilt),  20h.  (Rocca  di  Papa  and  Monte 
C'assino),  22h.  (Manila  and  Lick). 
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1918.     Aug.  17d.  6h.  53m.  28s.       Epicentre  18°  5S.  63°-5W. 


A  =  +  -423,   B  =  --849,   C=- 
G  =  -142,   H 


•317  :  D  =  -  -895,  E  =  -  -446  ; 

+  •284,  K  =  -948. 


A 


La  Quiaca 
La  Paz 
Andalgala 

Pilar 

Georgeto-\\-n 

Washington 

Ithaca 

Ann  Arbor     x. 

Toronto 

Ottawa 

San  Fernando 

Rio  Tinto 

Coimbra 

Algiers 

Tortosa 

Barcelona 

Victoria 

Shide 

Bidston 

Kew 

Stonyhurst 

Paris 

Eskdalemuir 

Edinburgh 

Moncalieri 

Uccle 

Do  Bilt 

Rocca  di  Papa 

Triest 

Zagreb 

Vienna 

Honolulu 

Helwan 

Melbourne 

Riverview 

Kodaikanal 

Simla 

Manila 


89 

89 

89 

89 

90 

90 

91 

92 

92 

92 

94 

96 

97 

100 

103 

117 

118 

141 

142 

174 


Az. 


m. 


2 
i  1 

2 
1 

5 


10   27      + 


209 
294 
195 
195 
181 
181 
348 
348 
349 
343 
347 
351 

44 

44 

43 

40 

48 

43 

43 
325 

34 

31 

34 

31 

37 

30 

29 

42 

36 

35 

47 

47 

43 

44 

41 
289 

63 
205 
212 

97 

63 
228 

:  Georgetown  gives  L 
>m.,  T„=6h.53ni.29s. 


10  43 
44  32 
43  32 
17  32 
12  27 

12  52 
16  33 

13  10 
13  14 

i  22  50 
e  18  2 
e  13  19 

23  32 
e  13  18 

e  13  41 
e  13  25 
e  17  31 

e  17  32 
e  18  2 

24  26 

25  50 


84  32 

58  8 

e  20  10 


0-C. 

s. 

?L 

+  1 

-  3 

-27 

? 


-  1 

?L 

2L 

? 

+  21 

+  11 
2  PR, 

+  5 
+  6 


S. 
m.  s. 
6  20 


0-C. 


56 
56 
50 
56 
6 
6 


18  47 
18  56 


19  27 


22  49 
e  23  6 

23  40 


i  24 
23 


?PR, 

+  5 
?S 

-  1 

+  13 

-  4 
?PRi 

?PR, 
?PR, 


e  32  56 
i  25  12 

24  12? 
(23  32) 

26  5 

e  24  13 
24  12? 
23  12? 


?L 

?L 

[-  6] 


(24  26) 
(25  50) 


e  35  49 


?PR, 
?PRi 

?L 

?L 

-  3 

-  3 

-  1 
-12 


-24 
-27 
-87 


-96 
-36 


(6^8) 

(69) 

e  320 

e  29  0 

34  2 


+  4  e 


+  50 
+  1 
+  32 


+  9 
-45 

?SR, 
+  67 

+  2 
-42 


38^1 
31  5 
(44^5) 
(43-5) 

40^2 
37  5 
39  5 
e  46  4 
50  2 
47^7 


46  5 
43  0 

e  410 
e  46  5 
e  491 

e  55^1 

6  495 

53-5 

445 

e  54-5 
e  51  9 

(84  5) 
(58^1) 


M. 
m. 


48^2 

520 
515 
495 
486 
54  5 
480 

520 
50^7 
50  5 
57^5 
496 
505 


581 

54  4 

681 

59-5 

56^0 
687 
56-5 
564 

62  1 


Additional  records  :  Georgetown  gives  L  =  +34  •8m.,  T„  =6h.53m.28s.  Wash- 
ington L  =  +345m..  To  =6h.53m.29s.  Ithaca  LN  =  +355m.  Toronto 
eL  =  +46-6m.  Ottawa  L  =  +365m.  and  +415m..  T,  =6h.53m.27s. 
San  Fernando  records  PN  at  3h.  instead  of  7h.  Coimbra  LX  =  +38 •5m., 
T„=6h.53m.31s.  Eskdalemuir  SR,  = +30m.25s.,  T„  =6h.53m.51s. 
Moncalieri  i  =  +16m.22s.,  MN-=+567m.  De  Bilt  ePR.E  = +17m.38s., 
e  =  +26m.35s.,  cLN  =  +50  1m.,  MN  =  +54  •5m.  Zagreb  MNW  =  +56  •5m. 
Riverview  e=+39m.l4s.,   MN  =  +53-9m. 


Aug.  17d.  lOh.  25m.  25s.     Epicentre  77°0S.  110°0E.? 

A=-077,   B  =  +  -211,   C=--974. 


Melbourne 

Riverview 

La  Paz 

Osaka 

Helwan 

San  Fernando 

Stonyhurst 

Edinburgh 

Additional     records 

+  25-3m.  Osaka    MN  =  +30  3m.  But 

refer  to  a  different  shock. 


A 

Az. 

P. 

O-C. 

g 

0-C. 

L. 

M. 

„ 

o 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

420 

40 

— 

_ 

— 

20 

11 

?L 

(20^2) 

251 

46-9 

43 

— 

- 

—   e 

15 

43 

+    3 

D  226 

26-4 

865 

183 

e  12 

58 

+   2 

23 

32 

-   4 

38-1 

430 

112-8 

25 

17 

11 

+  121 

— 

— 

— 

28-6 

116-6 

290 

77 

35 

?L 

— 

— 

(77-6) 

— 

131-2 

250 

79 

35 

?L 

• — 

— 

(79-6) 

■ — . 

146-9 

260 

— 

— 

— 

— 

88^7 

149-0 

263 

82 

35 

?L 

— 

— 

(82-6) 

(109-8) 

:      Mclhoui 

ne     L  = 

+  23  •6m. 

Riverview 

gives 

MN  = 

the    Osaka    record.^    may 
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Aug.  17d.  Records  also  at  3h.  (La  Paz,  Denver,  and  Manila),  4h.  (Manila  and 
Helwan),  8h.  (Manila).  12h.  (Taihoku  and  Zi-ka-wei),  16h.  (La  Paz), 
18h.  (La  Paz,  Manila,  and  Barcelona),  21h.  (La  Paz). 

Aug.  18d.  6h.  4m.  50s.     Epicentre  5°-4rN.  125°-2E.  (as  on  Aug.  16d.  9h.,  &c.). 
A  =  -  074,  B  =  +  -813,  C  =  +  094  ;         D  =  +  -817,  E  =  +  -576  ; 


G  =  - 

•054, 

H  =  -f -077,  K  = 

-•996. 

A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

10°1 

336 

e  2  54 

+  23 

5     5 

+  33 

5-8 

7-3 

Batavia 

21-7 

238 

e  4   10 

-51 

— 

— 

— 

10-2 

Zi-ka-wei 

26  0 

353 

5  45 

-    3 

e  10   22 

0 

— 

16-0 

Osaka 

30-8 

17 

6  37 

-L    1 

— 

— 

— 

20-5 

Riverview 

46-3 

150 

e  11   34? 

+  172 

e  18  51 

+  199 

e  28-6 

35-5 

Melbourne 

46-9 

159 

— 

■ — 

(15  40) 

0 

15-7 

32-2 

Helwan 

90-7 

298 

16   10 

?PRi 

— 

— 

— 

— 

Rocca  di  Papa 

102-8 

315 

— 

— 

— 

— 

70-6 

— 

De  Bilt 

E. 

103-4 

327 

— 

— 

— 

— 

e  522 

67-2 

N. 

103-4 

327 

— 

— 

— 

— 

e  54-2 

60-2 

L^ccle 

104-4 

326 

— 

— 

— 

— 

— 

55-2 

Edinburgh 

105-6 

332 

54   10 

?L 

— 

— 

(54-2) 

71-7 

Eskdalemuir 

105-9 

331 

— 

— 

— 

— 

502 

— 

Paris 

106-5 

325 

— 

— 

— 

— 

e  59-2 

— 

Bidston 

1070 

331 

62  52 

!h 

— 

— 

(62-9) 

70-3 

Additional  records 

:    Zi-ka 

-wei 

jives  SMX 

=  +10m.56s. 

Riverview  eSRi  = 

-f22m.49s., 

MX 

=  +30 

Im. 

Aug.  18d.  Records  also  at  21i.  (Mizusawa),  3h.  fMauila,  Barcelona,  and  Batavia), 
4h.  (De  Bilt),  8h.  (Manila,  La  Paz,  Pilar,  Audalgala,  and  CipoUetti), 
9h.  (Manila,  La  Paz,  Helwan,  and  Edinburgh),  13h.  (San  Fernando), 
16h.  (Marseilles),  17h.  (Zi-ka-wei  (2)  ),  21h.  (La  Paz),  22h.  (Manila). 

Aug.  19d.  17h.  27in.  Os.     Epicentre  5=-4N.   125= -2E.   (as  on  Aug.   18d.  6h.). 

A  =  --574,  B  =  +-813,  C  =  + -094  ;         D  =  +-817,  E  =  +-576; 
G  =  -054,   H  =  +077,  K  =  --996. 

A       Az.           P.       O-C.         S.  0-C.  L.  M. 

o          o          m.  s.         s.         m.    s.            s.  m.  m. 

—  —  51  6-3 

—  —  —  12-0 

—  —  e  19-6  31-1 
(25     0)  +39  —  — 

—  —  e  57-0  58-9 

—  —  e  550  59-0 

—  —  (540)  72-0 

—  —  51-0  — 

Additional  records  :    Manila  gives  MN  =  +6-5m.  Riverview  e  =  +26 -em., 

MX  =  +31  ■7m. 

Aug.  19d.  23h.  57m.  55s.     At  5°-4X.  125°-2E.  (as  at  17h.). 

A  =  --574,   B  =  +-813,   C  =  +  094  ;  D  =  +  -817,   E  =  + -576  ; 

G  =  --054,   H  =  +-077,   K  =  --996. 


Manila 

10-1 

336 

e  3 

30 

+  59 

Batavia 

21-7 

238 

e  5 

0 

-   1 

Tokyo 

33-1 

22 

5 

39 

-78 

Colombo 

45-2 

274 

30 

0 

? 

Riverview 

46-3 

150 

— 

— 

Helwan 

90-7 

298 

25 

0 

?S 

De  Bilt           E. 

103-4 

327 

e  28 

28 

? 

N. 

103-4 

327 

— 

— 

Edinburgh 

105-6 

332 

54 

0 

iL, 

Eskdalemuir 

105-9 

331 

— 

— 

La  Paz 

162-8 

131 

19 

26 

[-44 

A 

Az. 

P. 

0-C. 

S. 

0 

-c. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  6. 

s. 

m. 

m. 

Manila 

101 

336 

e  2  35 

+   4 

4   21 

-11 

6-1 

6-4 

Batavia 

21-7 

238 

e  5     5 

+   4 

— 

— 

101 

Helwan 

90-7 

298 

59     5 

?L 





(591) 

De  BUt 

103-4 

327 

— 

— 

— 

— 

e  531 

57  -5 

Edinbui-gh 

105-6 

332 

52      5 

?L 

, 



(52-1) 

Eskdalemuir 

105-9 

331 

— 

— 

— 

— 

50-1 

— 

Sam  Fernando 

118-3 

317 

36      5 

JSR, 

— 

— 

— 

De  Bilt  gives  MX  =  +57 -Sm. 
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Aug.  19d.  Records  also  at  Oh.  (San  Fernando),  Ih.  (Stonyhurst  and  Manila), 
3h.  (La  Paz),  •4h.  (Manila),  7h.  (Manila  and  Kio  Tinto),  llh.  (Berkeley), 
121i.  (River^iew),  17h.  and  18h.  (ManUa),  21h.  (La  Paz),  22h.  (Helwan). 

Aug.  20d.  Records  at  2h.  (Manila,  Tokyo,  and  Osaka),  3h.  (La  Paz,  Tokyo,  and 
De  Bilt),  4h.  (Athens),  6h.  (Tokyo),  7h.  (ManUa),  12h.  (Manila),  13h. 
(Batavia),  18h.  (Lick  and  Berkeley),  21h.  (La  Paz),  22h.  (San  Fernando). 

Aug.  21d.  Oh.  18m.  15s.     Epicentre  5°-lN.  125°-2E.  (as  on  Aug.  19d.  23h.). 
A  =  --574,   B  =  +  -813,   C  =  + -094. 


A 

Az. 

P. 

0-C. 

L. 

M. 

„ 

m.  s. 

s. 

m. 

m. 

Manila 

101 

336 

6  2  38 

+    7 

— 

— 

Batavia 

21-7 

238 

e  4  45 

-16 

— 

— 

Riverview 

46-3 

150 

e  21     9 

?L 

e  25-8 

26-5 

Helwan 

90-7 

298 

49  45 

?L 

(49-8) 

— 

De  BUt 

103-4 

327 

— 

— 

55-4 

61  0 

Paris 

106-5 

325 

— 

— 

62-8 

— 

La  Paz 

162-8 

131 

20     6 

[-   4] 

— 

— 

Riverview  gives  MN  =  -29-Om.      De  Bilt  MN  =  +57  •8m. 

Aug.  21d.  4h.  12m.  12s.     Epicentre  43°-4N.  72°-0W. 

A  =  +-224,   B  =  --691,   C=+-687. 

A             P-  0-C.           S.  0-C.  L.  M. 

o  m.  s.  s.  m.  s.  s.  m.  m. 

Harvard            1-2  0   16  -    2          —  —  —  0-7 

Ottawa             3-4  —  —         1   36  +2  el-8  — 

Toronto            5-4  —  —         —  —  2-2  2-4 

Harvard  gives  T„  =4h.llm.54s.         Ottawa  To  =4h.l2m.50s. 

Aug.  21d.  12h.  19m.  5s.,  12h.  44m.  45s.,  13h.  13m.  26s.,  13h.  43m.  32s.,  17h.2m.8s. 
A  series  of  Tacubaya  records,  in  which  P  follows  these  times  by  31sec. 
and  M  by  approximately  78sec.,  indicate  shocks  from  the  same  epicentre 
as  on  August  22d.  8h. 

Aug.  21d.  Records  also  at  7h.  (Rio  Tinto),  9h.  (De  Bilt  and  San  Fernando), 
llh.  (Helwan),  13h.  (La  Paz),  14h.  (MauUa),  15h.  (Helwan,  Lick,  and 
Athens),  17h.  and  18h.  (Athens),  19h.  (La  Paz  and  Athens),  20h.  (Bata- 
via), 21h.  (MauUa  and  La  Paz). 

Aug.  22d.  8h.  31m.  Os.     At  20°-0N.  99°0W.  (as  on  1913  Jime  14d.). 

A  =  -  147,   B  =  -  -928,  C  =  +  -342  ;  D  =  -  -988,   E  =  +  156  : 

G  =  --053,   H  =  --338,  K  =  --940. 

A       Az.  P.       O-C.        S.  O-C.       L.  M. 

c  o  m.  s.        s. 

(0     3)    -   6 

13  56        ?S 

8  42      -   8 

This  is  one  of  a  series  of  shocks  recorded  at  Tacubaya  on  Aug.  21  and  22,  in  all 
of  which  M  follows  P  by  about  47sec.,  and  which  are  probably  from  the  same 
epicentre  close  to  Tacubaya.  But  it  would  seem  that  there  is  an  error  of 
2niin.  in  the  present  case,  the  actual  records  giving  P  =  — lm.57s.  and 
M  =  — 0-7m.     The  other  times  for  To  are 

Aug.  22d.     9h.  47m.  52s.  P  =  +31s.  M  =  +83s. 

9h.  57m.  58s.  P  =  +31s.  M=-f82s. 

llh.  58m.  21s.  P=+31s.  M=-f75s. 

but  if  there  is  an  error  of  2min.,  as  above,  it  may  extend  to  others.  The 
Tacubaya  records  arc  given  in  local  time,  and  flic  longtitude  0h.36ni.47s. 
has  been  added  in  this  and  other  cases.  It  is  assunii-d  that  the  Toronto  L 
is  really  S.  The  Ottawa  P  may  be  S  (with  an  error  of  2miu.)  or  L.  The 
Uouolulu  P  is  assumed  to  be  S. 


Tacubaya 

0-6 

202 

Toronto 

28-8 

30 

Ottawa 

31-8 

32 

La  Paz 

47-4 

138 

Honolulu 

54-9 

282 

m.  s. 

s. 

m. 

m. 

— 

— 

— 

(0-8) 

(11    18) 

+    5 

11-3 

(13   56) 

+  111 

— 

— 

15   42 

-   4 

24-3 

26-7 

17   48 

+  28 

24-7 

29  0 
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Aug.  22d.  Records  also  at  Ih.  (Lick),  loh.  (Victoria),  17h.  (Zi-ka-wei  and  Bid- 
ston),  191i.  (Manila),  20h.  (San  Fernando  and  Lick),  22h.  (Bidston), 
23h.  (Manila). 

Aug.  23d.  6h.  7m.  30s.      Epicentre  10°0S.  44°0E. 

A  =  +  -708,   B  =  +  -684,  C  =  -  174  ;  D  =  +  -695,   E  =  -  -719  ; 


G  =  -125,   H  =  -121,   K  = 


■985. 


A 

Az. 

P. 

0-C 

S. 

O-C 

L. 

M. 

„ 

5 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mauritius       x. 

16-7 

129 

3  42 

-19 

— 

— 

7-4 

8-9 

E. 

16-7 

129 

3   24 

-37 

— 

— 

7-9 

8-9 

Cape  To«ni 

33-4 

220 

11   24 

?S 

(11  24) 

-66 

18-9 

20-2 

Kodaikanal 

38-9 

60 

18     6 

?L 

— 

(18-1) 

— 

Colombo 

39-5 

66 

— 

— 

17   30 

?SRi 

21  0 

53-2 

Helwan 

41-7 

343 

13  30 

?S 

(13  30) 

-61 

Simla 

520 

36 

e  16  42 

?S 

e  (16  42) 

-    2 

— 

530 

Rocca  di  Papa 

59-2 

333  (e  10      5) 

-  1 

e  10     5 

?P 

e  39-3 

40-4 

Algiers 

60-6 

323 

— 

— 

— 

— 

30-5 

40-5 

Zagreb 

61-2 

338 

— 

— 

e  25  30 

? 

36-5 

— 

Moncalieri 

64  0 

332 

6  19    11 

?S 

(e  19   11) 

-   2 

32-7 

— 

Barcelona 

64-2 

326 

— 

— 

— 

— 

31-6 

41-4 

Tortosa 

64-7 

325 

10  57 

4-14 

— 

— 

29-5 

San  Fernando 

66-2 

318 

33   30 

?L 

— 

— 

37-5 

1280 

Rio  Tinto 

67-2 

318 

32  30 

?L 

— 

— 

(32-5) 

142-5 

Coimbra 

69-8 

320 

— 

— 

— 

— 

e  35-6 

45-7 

Paris 

69-8 

332 

— 

— 

— 

— 

e  36-5 

37-5 

De  Bilt           E. 

70-5 

336 

— 

— 

— 

— 

e  380 

40  0 

X. 

70-5 

336 

— 

— 

e  20  32 

0 

e  36-4 

430 

Shide 

72-3 

332 

— 

— 

— 

— 

35-9 

124-5 

Stonyhurst 

74-9 

334 

e  27     0 

?SRi 

e  40     6 

?L 

e  420 

440 

Eskdalemuir 

76-3 

335 

— 

— 

— 

— 

37-5 

— 

Additional  records:     Cape  Town  gives  S  =  -fl5m.54s.  Simla  gives  Mj  = 

+  87  Im.  Rocca    di     Papa    gives    eP  =6h.7m.23s. — possibly    a    To. 

Coimbra   MX  =+44 -2m. 


1918.     Aug.  23(1.  6h.  36m.  33s.       Epicentre  11°  OS.  165°  OE. 

A  =  -  -948,   B  =  +  -254,  C  =  -  -191  ;  D  =  +  -259,   E  =  +  -966  ; 

G  =  +  -184,   H  =  --049,  K  =  --982. 


A 

Az. 

P. 

O-C 

s. 

O-C. 

L. 

M. 

3 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

22-8 

100 

i  5      9 

-   6 

i  10  13 

?SRi 

11  4 

12-4 

Riverview 

26  1 

207 

e  5  41 

-   8 

i  10   15 

-   9 

e  11-8 

15-9 

261 

207 

i  5   45 

-   4 

1  10  23 

-    1 

— 

16-8 

Melbourne 

32-3 

210 

(7   51) 

?PR. 

12   15 

+    2 

19-2 

20-4 

Adelaide 

33-9 

221 

6  41 

-23 

12   11 

-28 

17-7 

20-7 

Honolulu 

48-7 

48 

8  57 

-    1 

15  57 

-    5 

23-8 

30-2 

Perth 

49-8 

237 

9   20 

+  14 

16  21 

+    5 

24-4 

27-9 

Manila 

50-6 

300 

e  9     8 

-   3 

16  82 

+    6 

26-0 

27-7 

Tokyo 

52-4 

335 

9   22 

0 

— 

— 

— 

Osaka 

53-6 

330 

9   25 

—    5 

16   55 

-   9 

23-3 

27-2 

Kobe 

53-7 

330 

i  9   29 

-    2 

17      2 

-   3 

24-0 

28-0 

Mizusawa       e. 

54-8 

337 

9   38 

0 

17    11 

-   8 

— 

— 

X. 

54-8 

337 

9   39 

+    1 

17   10 

-   9 

— 

— 

Taihoku 

55-9 

311 

9   36 

-    9 

17   24 

-   9 

27-3 

29-1 

Batavia 

57-6 

270 

9   57 

+    1 

— 

— 

— 

14-4 

Zi-ka-wei 

59-4 

317 

10      8 

0 

18   22 

+   6 

e  28-2 

34-8 

Ootomari 

61-0 

344 

10  34 

+  15 

— 

— 

— 

— 

Berkeley 

83-5 

49 

— 

e  21   57 

-66 

— 

— 

Lick 

83-7 

50 

— 

— 

e  22   27 

-39 

— 

— 

Victoria 

86-5 

39 

22  58 

?S 

(22  58) 

-38 

39-2 

50-6 

Kodaikanal 

89-6 

280 

22  51 

?s 

(22  51) 

-79 

— 

— 

Tucson 

91-0 

57 

— 

— 

42-2 

64-3 

Mauritius        e. 

101-8 

246 

17   27 

?PR, 

— 

— 

52-0 

55-8 

X. 

101-8 

246 

20     9 

?PRi 

— 

— 

52-6 

56-0 

apoUetti 

109-8 

139 

24    15 

? 

26   45 

-41 

— 

64-8 

Toronto 

115-9 

46 

24   39? 

? 

i  29   21) 

+  64 

e  59-0 

70-8 

Pilar 

116-7 

134 

22    15 

? 

— 

— 

— 

— 

Andalgala 

1171 

129 

22   15 

? 

27   45 

-42 

— 

65-2 

Ottawa 

118-1 

44 

i  19   40 

?PR, 

e  29   50 

+  75 

e  59-4 

— 

Ithaca             E. 

118-3 

48 

— 

29  52 

+  76 

58-4 

— 

X. 

118-3 

48 

— 

— 

30  52 

+  136 

61-0 

— 

Continited  on  next  page. 
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A         Az.  P.        0-C.       S.  O-C.        L.  M. 

^  „  m.  s.        s.  m.  s.  s.  m.  m. 

Georgetown      e.  118-5  51  i  20   15  ?PR,  e  30     4      +86    e570           — 

X.  118-5  51  e  20  15  ?PR,  e  29  48      +70    e  56-8           — 

Wasliingtoii  118-5  51  e  19  54  ?PR,  —                —    e57-4           — 

Cheltenham      e.  118-7  52  —  —  —                —    e  64-4       68-4 

X.  118-7  52  —  —  —                —    e62-4        76-4 

La  Paz  120-7  117  e  19   17  ?  30  59            ?          51-6       60-5 

Harvard  1221  46  e  25   27  ?  29  40        +35        60-3           — 

Lemberg  129-6  328  e  21   21  ?PRi  —                —    e65-6        79-4 

Vieques  130-8  75  —  —  —                 —67-4        73-4 

Vienna               Z.  134-5  331  el9  36  [+    7]  —                —           —           — 

De  Bilt              E.  135-8  342  —  —  (e  40      9)      ?SR,   e64-4       65-0 

X.  135-8  342  —  —  —                —    6  67-4        67-7 

Stonyhurst  136-0  349  —  —  i  41     3         ?SR,          —       82-8 

Athens  136-2  315  e  22     9  ?PR,  —                —           —           — 

Bidston  136-6  350  10  39  ?  21   27        ?PRi          —       80-6 

Hohenheim  137-2  337  e  20     6  [+32]  —                _           _           _ 

Uccle  137-2  342  e  17   27  +28  (22   16)      ?PRi          —       77-4 

Trie8t  137-6  330  e  22     9  ?PRi  — 

Kew  137-8  346  72   27  ?L  — 

Pola  138-1  329  e  23   15  ?PR,  — 

Paris  139-5  342  e  22  33  ?PR,  i  37   19 

llilan  139-8  334  19     4  [-35]  — 

Moncalicri  140-8  334  24   15?    ?PR,  36   26? 

Rocca  di  Papa  140-9  327  e  19  38  [-   3]  — 

140-9  327  e  20  56  ?       (e  41    10?) 

Barcelona  1460  337  19  53  [  +   3]  — 

Algiers  149-5  331  20     2  [+    7]  — 

Coimbra  150-2  350  20   13  [  +  17]  — 

Additional  records:     Riverview  gives  PS  = +10m.34s.  and    +llm.23s.,  MZ  = 
+  15-4m.,     To=6h.36m.21s.     Epicentre     lO^-OS.     161°-5E.  Melbourne 

SR,  = +15m.33s.  Adelaide  PR,  = +8m.lls.,  SR,  =  + 13m.lls.  Manila 

MN  =  +27-lm.,  T„=6h.36m.24s.  Osaka  MX  =  +27-5m..  To  =6h.36m.34s. 

Batavia  gives  its  records  an  hour  late.  Zi-ka-wei  MX,  =  +31  -2m.,  MXj  = 

+  34 -2m.  Victoria    S  =  +28ni.53s.  Toroniu    S=+36m.21s.,    eL  = 

+  40-6m.,     cL  =  +61-2m.  Ottawa    e=25m.48s.,     i  =  +36m.21s.,     L  = 

+  67 -4m.  Ithaca      eE  = +26m.57s.,      eX  = +27m.26s.,      eE  =  +36m.32s. 

Georgetown  L  =  +63-4m.  Records  given  one  hour  late.  Washington 
L  =  +63-4m.  La    Paz    PR,  = +21m.32s..      +24m.l2s.,     and      +26m.58., 

SR,  = +32m.37s.,    +35m.59s.,  and   +37m.58s.  Harvard  SE  =  + 37m. 41s., 

SX  = +38m.26s.,  LE  = +65-4m.  and  +72-4m..  To  =6h.48m.47s.  ?  Vieques 

MX  =  +75-4m.  De  Bilt  eE  = +44m.42s.  and   +55m.36s.,  eN  = +44m.558. 

and  +55m.l9s.  Epicentre  10  =  -0S.  161-5E.  Uccle  gives  S  as  PR,.  Kew 
gives  its  L,  recorded  as  P,  one  hour  too  early.  Pola  MX  =+74 -7m. 
Paris  iPX  = +22m.38s.,   SR,  = +40m.50s.,   M=+75-4m.  Milan  gives  its 

M  earlier  than  the  L.  This  may  be  one  hour  wrong.  Moncalieri  MN  = 
+  87-9m.         Coimbra  eLX  = +58 -4m. 


Aug.  23d.  22h.  34m.  30s.-     Epicentre  lo'OS.  151°-0E.  (see  1918  Feb.  26). 

A  =  -  -845,   B  =  +  -468,  C  =  -  -259  :  D  =  +  -485,   E  =  +  -875  ; 

G  =  +-226,  H  =  --126,  K  =  - -966. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


—      (72-4) 

101-4 

—    e  63-2 

88-4 

—       66-4 

70-4 

—       76-4 

86-6 

?          55-3 

87-8 

—    e  72-9 

— 

?SRi  e  41-2 

41-4 

—       631 

93-1 

—       64-4 

90-0 

—    e  62-4 

89-9 

Riverview 

18-8 

180 

(e  4  26) 

-    1 

(e  7   54) 

-   4      e  7-9 

12-3 

Adelaide 

22-9 

207 

13  30 

?L 

—      (13-5) 

16-7 

Melbourne 

23-4 

192 

— 

— 

11   36 

?L         14-6 

16-4 

Perth 

36-2 

236 

13   14 

?S 

(13    14) 

+    1      (18-3) 

— 

Manila 

41-9 

314 

e  6   14 

? 

—           — 

— 

Honolulu 

61-8 

55 

13   12 

?PR, 

— 

—       15-3 

15-7 

HeUvan 

122-9 

296 

37   30 

?SRi 

— 

—           — 

— 

De  BUt 

134-1 

331 

e  20  48 

? 

— 

—    e  65-5 

74-8 

Edinburgh 

134-6 

340 

67   30 

?L 

— 

—  (    67-5) 

— 

Bidston 

136-6 

338 

65  48 

?L 

73     6 

?L        (65-8) 

89-0 

Tortosa 

143-6 

321 

16   54 

-31 

— 

—       73-5 

78-9 

Additional  records  :     Riverview  gives  eP?  =22h.34m.6s..  possibly  intended  to 
be  a  To,  MX  = +11 -9m.  Perth  L  =+ 24  ^m.  De  Bilt  MX  = +67 -8m. 

The  Honolulu  records  do  not  fit  (except  the  P,  which  is  a  very  accurate  PR,), 
and  may  refer  to  another  shock. 
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Aug.  23d.  Records  also  at  Oh.  (Riverview),  7h.  (Kodaikanal),  8h.  (Edinburgh), 
9h.  (Riverview  and  Ann  Arbor),  14h.  (Tolcyo  and  IVIizusawa  (2)  ),  16h. 
(Sj'dney),  17h.  (Manila  and  Zi-ka-wei),  21h.  (Apia),  22h.  (San  Fernando). 

Auo:.  24d.  Records  at  Oh.  and  2h.  (Athens),  3h.  (La  Taz),  7h.  (Athens),  llh. 
(Riverview).  13h.  (Zagreb).  14h.  (Athens),  16h.  (De  Bilt  and  La  Paz), 
17h.  (Ilolwan  and  La  Paz),  ISh.  (Riverview),  21h.  (La  Paz  and  San 
Feruaudo),  22h.  (I'aris). 

Aug.  25d.  Oh.  15m.  50s.     Epicentre  37°-5N.  142°-5E.  (as  on  1916  Aug.  27d.). 

A  =  -  -630,   B  =  +  -483,  C  =  +  -609  ;  D  =  +  -609,   E  =  +  -793  ; 

G  =  --483,   H  =  +  -370,  K  =  --793. 

A  Az.  P.  O-C.          S.  0-C.  L.  M. 

o  „  m.  s.  s.  m.  s.  s.  m.  m. 

Mizusawa       e.         2  0  327  0  34  +   3  —  —  11  — 

N.          20  327  0  42  +11  —  —1-3  — 

Tokvo                           2-9  231  eO  53  +   8  —  —  —  — 

ManUa                        29-8  226  e  15  57  ?L  —  —  18  0  18-4 

Batavia                     54-9  225  —  —    e  17    10  -10  —  22-2 

Perth                          1 3 -8  203  —  —  —  —  32  1  — 

Manila  gives  MN  =  +18-3m. 

Aug.  25d.  Records  also  at  Ih.  (De  Bilt,  Helwan,  Eskdalemuir,  and  Bidston), 
2h.  (Manila),  5h.  (Helwan),  6h.  (San  Fernando),  lOh.  (Riverview  and 
Tokyo),  llh.  (Melbuurne),  12h.  (ManUa),  21h.  (San  Fernando),  22h. 
(La  Paz  and  Paris). 

Aug.  26d.  5h.  51m.  28s.     Epicentre  30°-2S.  75°0E. 

A  =+-224,   B  =  +-835,  C=--503;  D  =  +-966,   E  =  --259; 

G=-130,   H  =  --486,   K=--864. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 


Mauritius 

N. 

18-4 

299 





7    38 

-11 

__ 

11-0 

E. 

18-4 

299 

— 

— 

8   32 

+  43 

— 

11-0 

Colombo 

37-3 

8 

13   32 

?S 

(13   22) 

+    4 

— 

— 

Cape  Town 

47-4 

250 

21   32 

?L 

— 

— 

(21-5) 

28-0 

Manila 

63-0 

51 

e  19      1 

?S    ( 

e  19     1) 

0 

— 

Helwan 

730 

321 

16  32 

2 

— 

— 

— 

— 

Rocca  di  Papa 

920 

319 

e  12  32 

-55 

22  50? 

-105 

41-4 

481 

Algiers 

95  0 

310 

— 

— 

— 

— 

35  5 

40-5 

Barcelona 

98-2 

314 

— 

— 

— 

— 

e  37-2 

43-3 

Paris 

102-0 

320 

— 

— 

— 

— 

e  40-5 

48-5 

De  BUt 

102-3 

324 

. — 

— 

— 

— 

e  39-9 

42-3 

Coimbra 

104-5 

308 

— 

— 

— 

— 

e  39-7 

— 

Bidston 

107-3 

322 

27      8 

?S 

(27      8) 

+    4 

54-1 

Eskdalemuir 

108-2 

324 

— 

— 

41-5 

— 

Ed;'ibur2-h 

108-3 

325 

44   32 

VL 

— 

— 

(44-5) 

— 

La  Paz 

121-3 

222 

— 

— 

— 

— 

55-5 

56-8 

Additional  records 

:      Rocca   di 

Papa  e 

=  +33m.26s. 

Bidston  gives 

S  = 

+  34m.44s. 

Aug.  26d.  Records  also  at  5h.  (Cape  Town).  7h.  (Tokvo),  8h.  (Manila),  llh. 
(Osaka,  Kobe,  Tokyo,  and  Manila),  19h.  (Manila),  21h.  (Manila  and 
Sau  Fernando),  22h.  (Monte  Cassiuo),  23h.  (La  Paz). 

Aug.  27d.  Records  at  Ih.  (Rocca  di  Papa  and  Manila),  5h.  (San  Fernando  (2) 
and  Lick),  7h.  (Rio  Tinto  and  Balboa  Heighis),  20h.  (La  Paz,  Batavia, 
Tokyo,  and  Manila),  21h.  (San  Fernando). 

Aug.  28d.  Records  at  6h.  (Stonyhurst),  7h.  (Apia),  12h.  (Bidston),  15h.  (Zi-ka- 
wei),  20h.  (Sau  Fernando). 


Aug  29d.  6h.  39in.  25s. 
A  =  +-607,  B 
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Epicentre  41°-6N.  SS'-TE. 

=  +  -436,  C  =  +  -664  ;         D  =  +  -584,  E  =  -  -812  ; 
G  =  +  -539,   H  =  +-387,  K  =  --748. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Athens             E. 

9°9 

252 

2  30 

+    1 

4  30 

+    4 

i  5  0 

60 

N'. 

9-9 

252 

2  32 

+    3 

• — 

— 

— 

5-4 

Lemberg 

11-5 

319 

e  5   11 

?S 

(e  5   11) 

+    4 

(e  6-3) 

120 

Helwan 

12-3 

198 

5   23 

?S 

(5   23) 

-    3 

(6-6) 

12-2 

Budapest 

13-2 

302 

e  4  41 

? 

— • 

— 

— 

— 

Zaprreb 

14-8 

293 

e  4  46 

2 

— 

— 

— 

11-6 

Pompeii 

15-9 

274 

e  3  49 

-   2 

e  8   39 

?L 

(e  8-6) 

— 

Pola 

16-2 

289 

e  4  23 

+  28 

— 

— 

e  8-4 

10-6 

Triest 

16-3 

292 

e  4     3 

+   7 

— 

— 

— 

— 

Monte  Cassino 

16-3 

277 

4     5 

+    9 

— 

— 

— 

11-6 

Rocca  di  Papa 

171 

278 

e  4   10 

+    4 

e  7    13 

-   7 

e  10-2 

10-9 

Milan 

19-5 

290 

e  3  38 

? 

5     5? 

— 

— 

— 

Zurich 

201 

296 

e  4  53 

+  11 

— 

— 

— 

— 

Moncalieri 

20  0 

289 

4  54 

+   7 

i  8   39 

+    5 

11-5 

15-5 

De  Bilt            E. 

231 

307 

— 

— 

— 

11-5 

16-3 

N. 

231 

307 

— 

— 

9  38 

+  11 

10-9 

14-9 

Uccle 

23-3 

304 

e  5   29 

+    9 

e  9  35 

+   4 

e  12-6 

161 

Paris 

24-2 

298 

i  6  22 

+  52 

e  9  52 

+   4 

13-6 

14-6 

Barcelona 

25  0 

281 

5  39 

+    1 

10     3 

0 

13-6 

17  0 

Algiers 

25-6 

270 

e  5  38 

-   6 

10     7 

-   7 

13-9 

17-6 

Tortosa 

26-2 

280 

5  51 

+    1 

10   21 

-   5 

— 

19-7 

Shide 

26-8 

302 

6  46 

+  50 

— 

— 

16-4 

181 

Edinburgh 

28-8 

313 

10  35 

?S 

(10   35) 

-38 

— 

241 

San  Fernando 

32-6 

275 

17   35 

?L 

— 

— 

(17-6) 

— 

Coimbra 

33  0 

283 

e  7  52 

?PR, 

12  44 

+  20 

18-6 

23-9 

Additional  records  :     I^emberg  gives  also  a  record  at    +  7m. 35s.  Helwan 

gives   S  as   P  and   L  as  S.         Pola  MN  =  +10  1m.  Moncalieri  MN  = 

+  14 •9m.,  T„=6h.39m.38s.  Paris  MN=+17-6m.,  T„  =6h.41m.26s. 


Aug.  29d.  Records  also  at  2h.  (Taihoku).  3h.  (Zi-ka-wei),  4h.  (De  Bilt),  5h. 
(Bidston,  Eskdalemuir,  and  San  Fernando),  9h.  (Tokyo),  16h.  (Monte 
Cassino).  17h.  (Ootomari),  18h.  (De  Bilt),  21h.  (Riverview  and  San 
Fernando),  22h.  (Lick),  23h.  (Sydney  and  Lick). 


Aug.  30d.     Records  at  5h.  (Perth),  14h.  (Pompeii),  23h.  (Lick). 


Aug.  31d.  21h.  53m.  35s 
A  =  -354 


Epicentre  9°0S.  111°0E. 

B  =  +  -922,  C  =  -  156  ;         D  =  +  -934,   E  =  +  -358  ; 
G  =  +056,   H  =  -146,  K  =  --988. 


Az. 


P.       O  -C. 


O-C. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

5  0 

304 

i  1   23 

+   6 

i  2  28 

+  11 

— 

4  0 

Perth 

23-4 

169 

5  44 

?PR, 

(9  33) 

0 

9-6 

— 

Manila 

25-6 

23 

e  5  34 

-10 

— 

— 

— . 

— 

Colombo 

34-9 

296 

12   25 

?S 

(12  25) 

-29 



32-4 

Kodaikanal 

38-4 

299 

21      7 

?L 

— 

— 

(21-1) 

— 

Melbourne 

420 

139 

14  31 

?S 

(14  31) 

-   4 

23-5 

27-1 

Riverview 

44-4 

130 

e  8  32 

+   3 

e  16     7 

+  60 

e  23-8 

30-5 

Mauritius       e 

52-4 

251 

16  37 

?S 

(16  37) 

-12 

24-9 

26-6 

Helwan 

85-7 

301 

23  25 

?s 

(23   25) 

-   2 

— 

De  Bilt 

106-8 

322 

— 

— 

— 

— 

e  55-4 

65-6 

Edinburgh 

110-8 

327 

58  25 

?L 

— 

— 

(58-4) 

— 

La  Paz 

154-5 

182 

e  20     2 

[0] 

e  33  40? 

? 

82-4 

83-9 

Additional  records  :  Batavia  gives  To  =21h.53m.38s.  Colombo  M  =  +16 -4m. 
Riverview  e  =  +10m.l7s.,  eSR,  ?  = +18m.l9s.,  and  +18m.45s.,  MN  = 
+  26-8m.,  ME=+30-5m.  Mauritius  P=+18m.l3s.  De  BUt  MN  = 

+  63-6m. 


Aug.  31d.     Records  also  at  Oh.  (San  Fernando),  Ih.  (Manila  and  Batavia),  5h. 
(Rocca  di  Papa),  18h.  (Algiers),  21h.  (San  Fernando  and  Stonyhurst). 
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Sept.  Id.  6h.  27m.  55s.     Epicentre  38' -SN.  20°  OE. 

A  =  +  -737,   B  =  +  -268,  C  =  +  -620  ;  D  =  +  -342,  E  =  -  -940  ; 

G  =  +-582,   H  =  +-212,  K  =  --785. 


Athens 
Zagreh 
Helwan 
Paris 
De  Bilt 

Shide 


Az. 


P.        O  -C. 


0-C. 


M. 


^ 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

30 

94 

— 

— 

e  1   25 

+    2 

i  1-9 

2-2 

8-0 

340 

6  2     5 

+    4 

— 

— 

— 

5-9 

12-6 

129 

3      5 

-   2 

— 

— 

— 

— 

16-4 

31fi 

— 

— 

— 

— 

141 

— 

17-2 

328 

e  6  35 

?S 

(e  6  35) 

-47 

e  10-2 

13-4 

17-2 

328 

e  5  59 

?S 

(e  5  59) 

-83 

e  9-3 

11-2 

19-4 

317 

— 

— 

— 

— 

13-2 

— 

Sept.  Id.  Records  also  at  llh.  (Zagreb  and  Rocca  di  Papa),  14h.  (Osaka),  16h. 
(De  Bilt),  20h.  (Manila,  Monte  Cassino,  and  Batavia),  21h.  (San  Fer- 
nando), 22h.  (La  Paz),  23h.  (Hehvan). 

1918.     Sept.  2d.  14h.  15m.  10s.       Epicentre  0°.  145°  OE. 

(as  on   1917  June  Id.). 

A  =  -  819,   B  =  +  -574,   C  =  -000  ;  D  =  +  -574,   E  =  +  819  ; 

G=000,   H=-000,  K  =  -1000. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

27-9 

303 

e  6     8 

+    1 

10  50 

-   7 

138 

14-9 

Taihoku 

33 

8 

320 

e  5  22 

-101 

12  38 

0 

17-5 

19-3 

Riverview 

34 

3 

171 

e5  54 

-73  (e  13  20?) 

+  36 

15-7 

221 

Sydney 

34 

3 

171 

11     8 

?S 

(11      8) 

-96 

— 

— 

Adelaide 

35 

5 

189 

— 

— 

13     4 

+    1 

15-8 

23-6 

Osaka 

35 

8 

347 

7   54 

+  34 

13      1 

-   6 

18-2 

20-7 

Melbourne 

37 

8 

180 

— 

18  26 

?L 

(18-4) 

21-9 

Zi-ka-wei 

38 

3 

327 

e  7   33 

-   7 

e  13  46 

+   4 

e  16-2 

20-9 

Batavia 

38 

6 

260 

7  31 

-12 

7   59 

? 

14-8 

Perth 

42 

2 

218 

13  34 

?S 

(13  34) 

-64 

22-8 

— 

Honolulu 

59 

5 

65 

9  50 

-19 

17   20 

-57 

25-8 

33-8 

Colombo 

65 

4 

277 

31   50 

i 

— 

— 

— 

— 

Kodaikanal 

67 

9 

281 

39  26 

?L 





(39-4) 



Victoria 

91 

2 

42 

42   12? 

?L 

— 

— 

(42-2) 

52-5 

Helwan 

110 

4 

302 

30  50 

? 

— 

— 

— 

Zagreb 

116 

0 

323 

— 

— 

— 

— 

e  57-8 

74-8 

De  Bilt           E. 

118 

0 

333 

— 

— 

— 

— 

e  59-8 

60-8 

N. 

118 

0 

333 

— 

— 

— 

— 

e  61-8 

64-7 

Hohenheim 

118 

2 

328 

— 

— 

— 

— 

52-5 

Edinburgh 

118 

5 

340 

29   50 

?S 

(29  50) 

+  72 

77-3 

Eskdalemuir 

118 

9 

340 

— 

— 

— 

56-8 

Uccle 

119 

3 

333 

— 

— . 

e  38  50 

?SR, 

e  64-8 

— 

Stonyhurst 

119 

9 

338 

20   50 

?PRi 

— 

— 

76-4 

Bidston 

120 

4 

339 

29     2 

IS 

(29     2) 

+  10 

(41-6) 

69-3 

Kew 

120 

8 

336 

— 

— 

— 

— 

91-8 

Toronto 

121 

1 

36 

— 







64-5 

MoncaUeri 

121 

3 

326 

25   33 

2 

35   20 

?SRi 

58-8 

75-3 

Paris 

121 

5 

332 

— 



e  43  50 

? 

62-8 

72-3 

Ottawa 

122 

1 

33 

— 



64-8 

Barcelona 

126 

7 

326 



, 





e  701 



San  Fernando  e 

134 

8 

327 

76   50 

?L 





84-8 



N. 

134 

8 

327 

33   50 

? 

— 

— 

85-8 

— 

Additional  records:       Manila     gives      MN  =  +17-lm.  Riverview      eS  = 

+  10m.44s.,      MNi  =  +17  -Sm.,       MZ  =  +  20  •2m.  Osaka   MN  =  +  22  •4m. 

Melbourne      SR,  = +19m.44s.,      L=+212m.  Zi-ka-wei     MN  =  +219m. 

Bidston  gives   S  =  +41-6m.    (taken  as   L   above).  Toronto   L  =  +70-9m. 

Moncalieri     MN=+76-8m.         Paris     MN  =  +748m.         Ottawa     eLN?  = 
+  52-8m. 


Sept. 


2d.     Records  also  at  2h.  (ManUa),  lOh.  (Zi-ka-wei),  16h.  (Stonyhurst  and 
Rocca  di  Papa),  18h.,  20h.,  and  21h.  (La  Paz),  22h.  (San  Fernando). 


Sept.  3d.      Records  at  2h.  (La  Paz),  6h.  (:SIizusawa),  7h.  (Tokyo),  13h.  (Capetown) 
14h.  (Zagreb),  15h.  (Batavia  and  Manila),  23h.  (San  Fernando). 
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I 


Sept.  4d.  3h.  11m.  50s.     Epicentre  9°0S.,  111°-0E.  (as  on  1918  Aug.  31d.). 


A  =  --35i,  B  =  +  -922,  C=-lo6;  D  =  +-934,  E 

G  =  +056,   H  =  -li6,  K=--988. 


+  ■358  ; 


Az. 


O-C. 


0-C. 


M. 


Bat  a  via 

50 

304 

1    16 

-    1 

Colombo 

34-9 

296 

23    10 

?L 

Melbourne 

42  0 

139 

— 

— 

Mauritius 

E. 

52-4 

251 

23   52 

?L 

Helwan 

85-7 

301 

48    10 

?L 

De  Bilt 

N. 

106-8 

322 

— 

— 

K. 

106-8 

322 

— 

— 

Eskdalemuir 

111-0 

326 

— 

— 

16 


Batavia  gives  To  =3h.llm.52s. 


(23-2) 

— 

e  25-2 

31-2 

(23-9) 

26-0 

(48-2) 

— 

e  61-2 

66-2 

e  65-2 

69-6 

64-2 

— 

Sept.  4d.  19h.  54m.  45s.     Epicentre  36°-SN.  114'-3W.  (as  on  1918  May  6d.  4h.). 


Az. 


P.        O  -C. 


O-C. 


L. 


M. 


Tucson           N. 

5-3 

147 

1   28 

+    6 

(e  2   24) 

-    1      6  2-4 

3-0 

E. 

5-3 

147 

1   16 

-   6 

(e  2     4) 

-21       e  2-1 

3-0 

Georgetown 

29-2 

74 

— 

— 

— 

—    e  15-4 

— 

Ottawa           N. 

30-0 

61 

— 

— 

— 

—    e  16-7 

23-7 

Sept.  4d.  Records  also  at  Ih.  (Manila),  2h.  (Barcelona  and  Tortosa),  3h.  (Monte 
Cassino),  8h.  (Tacubaya),  llh.  (Tokyo),  13h.  (Athens  and  La  Paz),  17h. 
Batavia  and  Manila),  18h.  (De  BUt),  20h.  (Ann  Arbor),  22h.  (La  Paz). 


1918.     Sept.  5d.  7h.  5m.  30s.       Epicentre  5°  5N.  124°  5E. 

A  =  -  -564,   B  =  +  -826,  C  =  +  096  ;  D  =  +  -824,  E  =  +  -566  ; 

G  =  --054,   H=-|--079,  K  =  --995. 

Tills  epicentre  was  independently  con^puted,  but  is  probably  the  same  as  that 
of  Aug.  21d.  Oh.  and  several  previous  dates  in  August,  viz.,  5°-4N.  125°-2E. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

ManUa 

9-7 

339 

e  2  27 

+    1 

4   19 

_    2 

6-2 

7-6 

Taihoku 

19-7 

352 

4  22 

-15 

7   45 

-32 

11-3 

12-0 

Batavia 

21-2 

236 

e  4  58 

+   3 

9-5 

Zi-ka-wei         n. 

25-8 

354 

5   44 

_    2 

10   14 

-    4 

— 

— 

E. 

25-8 

354 

5   36 

-10 

10  22 

+    4 

— 

— 

Osiika 

30-9 

18 

7   31 

?PR, 

— 

— 

181 

Ootomari 

44-2 

18 

7   28 

-59 

— 





Colombo 

44-5 

27  t 

14  30 

?S 

(14   30) 

-39 

— 

— 

Riverview 

46-7 

149 

c  8  36 

-    9 

e  15   41 

+    4 

e  28-6 

36-4 

Kodaikanal 

46-8 

279 

25  30 

?L 

— 

(25-5) 

— 

Melbourne 

47-3 

158 

— 

— 





19-0 

310 

Ma\u-itius 

70-2 

246 

29     6 

?L 





(291) 

iloiioluhi 

76-4 

69 

c  39  48 

1L 





43-7 

52-6 

Poccu  di  Papa 

102-2 

315 

e  19     8 

?PRi 

— 

— 

e  330? 

58-7 

IJe  Hilt 

102-9 

327 

e  24  42 

?S 

(24   42) 

-101 

e  60-5 

Uccle 

104  0 

326 

— 

57-5 

Moncalieri 

104-4 

319 

e  18  44? 

?PR, 

28   27 

+  120 

56-9 

Edinburgh 

105-2 

333 

22  30 

? 

— 

— 

62-2 

Eskdalemuir 

105 -5 

332 

24  58? 

? 





48-5 

I'aris 

lOIMI 

325 

— . 





e  60-5 



Stonyhurst 

i(if;() 

331 









63-8 

Kew 

100  1 

328 

— 

. 







70-5 

Bidston 

106-0 

330 

42  30 

« 

52   18 

?L 

(52-3) 

68-1 

Shidu 

106-8 

327 

— 

— 

— 

56-1 

La  Paz 

163-4 

133 

e  20   10 

[0] 

33  52 

? 

82-5 

94-8 

Additional  records:  Manila  gives  MN  =  +6-8m.  Zi-ka-wei  S=+10m.8s. 
Osaka  MN  =  +18-5m.  Riverview  eP=+9m.l2s.,  eSRi  =  +  19m.6s.,  MN 
=  +32-9m. 


(II) 

Athens 

2-9 

358 

1   35 

?S 

(11) 

Helwan 

8-1 

129 

8  42 

? 

(II) 

Rocca  di  Papa 

111 

311 

e  2  49? 

+    3 

(II) 

Pola 

12-5 

325 

6  3   20 

+  14 

(II) 

Zagreb 

12-5 

332 

3     0 

-   6 

(II) 

Graz 

13-7 

335 

e  3   22 

0 

(II) 

Moncalieri 

15-9 

314 

— 

— 

(11) 

Hohenheim 

17-5 

326 

e  5   12 

+  61 

(I) 

De  BUt 

21-7 

327 

e  5   24 

+  23 

(II) 

21-7 

327 

— 

— 

(I) 

8an  Fernando 

24-5 

282 

26      0 

? 

(I) 

Stonyhurst 

26-3 

324 

— 

— 

(I) 

BidPtou 

26-4 

322 

10   18 

?S 

(IT) 

264 

322 

8  30 

? 

(I) 

Eskdalemuir 

27-6 

326 

4   25? 

-99 

(1) 

Edinburgh 

27-9 

327 

8     0 

+  113 

(II) 

27-9 

327 

8   42 

+  155 

(I) 

ISIanila 

87-2 

74 

e  12  57 

-   3 

(I) 

La  Paz 

1011 

258 

64   10 

?L 

133 

Sept.  5d.  Records  also  at  Oh.  (San  Fernando),  Ih.  (Athens),  6h.  (La  Paz),  7h. 
(Rocca  di  Papa),  12h.  (Victoria),  13h.  and  14h.  (La  Paz),  16h.  (River- 
view),  17h.  (Melboui'ne),  19h.  (Zi-ka-wei  and  Taihoku  (3)  ). 


Sept.  6d.      3h.     4m.     Os.   (i)    I  Epicentre    35°0N.   24'-0E.   (as   on   1913   Sept.    30 
12h.  32ni.  18s.   (ii)  i  and  1915  June  24d.). 

A  =  +  748,   B=+-333,  C=+-574;  D  =  +-407,   E=--914; 

G  =  +-524,   H  =  +-233,  K  =  --819. 

A       Az.           P.       O  -C.         S.  O  -C.        L.  M. 

o          o          m.  s.        s.         m.    s.  s.           m.  m. 

(1   35)  +15          1-9  21 

—  —  —  5-7? 

—  —      e4-7  6-8 
io   21  -11           —  6-8 

—              —      e  6  57  +    4          90  — 

8   54  -   5    e  17-0  20-4 

—  —    e  15-3  — 

O"?  .c 

(10   18)  -12      (18-9)  25-8 

—  —  —  16-4 
10     0  -52           —  — 


-  —      (64-2)  — 

Additional  records  :  Athens  (Ii)  gives  MN  =  +2-2m.  Pola  (ii)  MN  =  +6-7m. 
Zagreb  (ii)  iXE  =  +5-8m.,  MNE  =  +6-2m.  Moncalieri  (ll)  S?  = +8m.24s. 
De  Bilt  (I)  MN  =  +19-9m. 


Sept.  6d.  Records  also  at  Oh.  (Zagreb),  2h.  (La  Paz),  3h.  (Rocca  di  Papa),  8h. 
(La  Paz),  lOh.  (Monte  Cassino),  12h.  (Rocca  di  Papa  and  Athens  (2)  ), 
16h.  (La  Paz),  21h.  (San  Fernando),  22h.  (La  Paz). 


Sept.  7d.  7h.  11m.  16s.     Epicentre  11°-5N.  114°-0E.  (as  on  1917  Nov.  13d.  19h.). 
A  =  --398,   B  =  +-895,  C=  +  -199. 
Identification  doubtful,  as  there  is  no  direct  S  —  P  for  evaluating  To. 

A       Az.          P.         O-C.       S.           O-C.        L.  M. 

o          o          m.  s.        s.         m.  s.           s.           m.  m. 

Manila                          7-5       65          —              —      e  3   28        +4          7-5  9-2 

Taihoku                     15-3        27      e  2  39      -64          —                —          91  — 

Batavia                     191      202      e  4  44      +14          —                —           —  9-7 

Zi-ka-wei                   20-9        18          —              —          7    12        -90           —  — 

Colombo                    340     266        15  44        ?L           ^                —      (15-7)  — 

Riverview                 57 -5      ]43          —              —    e  17   44        -   9    e  26-3  29-5 

Melbom-ne                57-2     151          —              —       18   14        +25        23-8  26-7 

Helwan                      78  1      298        25   44      ?SRi         —                —           —  — 

Honolulu                   840        70          —              —         —                —    e  36-8  46-5 

Rocca  di  Papa        90-6     313          —              —      (24   12)       -    8        24-2  28-1 

De  Bilt                      921      324          —              —       25   11         +35           —  — 

Paris                           95  0     322          —              —         —                —    c  62-7  — 

Eskdalemuir            95-3     329          —              —       25  44        +35           —  — 

Kew                            95-5     325          —              —         —                —           —  64-7 

Bidston                      961      326       49     2        ?L         57   14            ?        (490)  68-4 

Balboa  Heights     155-5        34        74  51           ?            —                —       75-9  76-2 

La  Paz                     174-6      158    e  18  55          ?          28  53            ?             —  — 

Additional  records  :    Manila  gives  MN  = +8-3m.         Riverview  MN  = +29 -Im., 

Mz=+29-0m.          Balboa   Heights  PN  = +74m.59s.,   LN=-L76-0m.,  MN  = 
+  76-lm. 
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1918.     Sept.  7d.  17h.  15m.  51s.      Epicentre  46°  5N.  151°  4E. 


A  =  --604,   B  =  +-330,  C=+-725;  D  =  + -479,  E  = 

G  =  --637,   H  =  +-347,  K  =  --688. 


■878  ; 


The  positive  residuals  of  [P]  for  anticentric  stations  indicate  a  very  shallow  focus. 
The  whole  determination  favours  this  as  the  graph  of  residuals  against 
azimuth  shows  positive  values  for  all  values  of  the  latter.  A  height  of  0  030 
above  the  normal  depth  has  been  assumed  for  the  focas. 


Station  and 

6 

Corr. 

for 

Focus 

3 

Component. 

2 

A 

S 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

S 

< 

„ 

^ 

^ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Ootomari 

0. 

0-0 

5 

9 

285 

2 

13 

+42 

2    54 

+  13 

3-8 

5-9 

Mizusawa          e. 

0. 

+  0-4 

10 

5 

229 

2 

54 

+  11 

(4     54) 

+  2 

4-9 

— 

N. 

o. 

+  0-4 

10 

5 

229 

2 

55 

+  12 

— 

5-2 

— 

Tokyo 

w. 

+  0-6 

13 

9 

228 

3 

46 

+  13 

6    27 

+  7 

7-6 

9-2 

Osaka 

0. 

+  0-9 

16 

8 

231 

4 

32 

+  19 

— 

— 

80 

9-1 

Kobe 

o. 

+  0-9 

17 

0 

232 

4 

27 

+  U 

(7    51) 

+  13 

7-8 

9-4 

Nagasaki 

0. 

+  1-3 

21 

4 

236 

5 

4 

-  9 

— 

8-8 

— 

Zi-ka-\vei 

— 

+  1-8 

27 

6 

247 

6 

11 

-11 

11     14 

-10 

12-7 

17-8 

Taihoku 

o. 

+  2-1 

32 

0 

238 

7 

1 

-   5 

(12    42) 

0 

12-8 

26-2 

Hokoto 

0. 

+  22 

34 

4 

239 

7 

7 

-20 

12    45 

-33 

— 

21-2 

Manila 

w. 

+  2-5 

40 

8 

229 

e8 

9 

-11 

14    45 

-  7 

20-2 

32-2 

Sitka 

B.O. 

+  2-8 

44 

2 

48 

e8 

42 

-   5 

15     29 

-12 

22-4 

32-4 

Honolulu 

M. 

+  3-0 

47 

9 

104 

9 

9 

-   3 

16      9 

-21 

210 

25-2 

Victoria 

M. 

+  3-4 

54 

6 

54 

7 

47 

■> 

10    11 

?P 

17-6 

37-3 

z. 

— 

+  3-4 

54 

6 

54 

7 

39 

■> 

10      9 

?P 

— 

26-2 

Calcutta 

O.E. 

+  3-4 

55 

5 

267 

10 

15 

+  11 

18    27 

+  17 

280 

41-0 

Dehra  Dun 

O. 

+  3-5 

57 

5 

282 

11 

9 

4-50 

— 

— 

— 

Berkeley           e. 

— 

+  3-6 

61 

3 

64 

e  10 

59 

+  15 

e  20    10 

+  46 

e26-4 

30-7 

N. 

— 

+  3-6 

61 

3 

64 

ell 

6 

+  22 

6  20      3 

+  39 

e26-4 

29-5 

z. 

— 

+  3-6 

61 

3 

64 

e  10 

49 

+  5 

— 

— 

— 

33-5 

Saskatoon 

Ma. 

+  3-6 

61 

6 

41 

10 

40 

-   6 

i  19    22 

-  5 

26-7 

— 

Lick                    E. 

W. 

+  3-6 

62 

3 

64 

ell 

5 

+  15 

e  19    45 

+  9 

e26-4 

33-8 

N. 

W. 

+  3-6 

62 

3 

64 

— 

el9    52 

+  16 

e26-3 

33-7 

Batavia 

W. 

+  3-7 

65 

8 

230 

11 

9 

-   5 

19      5 

-75 

e  27-2 

42-2 

Bombay 

O.E. 

+  3-8 

68 

7 

275 

11 

18 

-15 

21    24 

+  28 

35-6 

— 

Apia 

W. 

+  3-8 

68 

8 

141 

e  11 

35 

+  1 

20    56 

-   1 

31-2 

37-2 

Denver 

W. 

+  3-8 

70 

2 

53 

21 

9 

?S 

(21      9) 

-   5 

38-2 

49-2 

Kodaikanal 

M. 

4-3-8 

71 

6 

265 

13 

39 

V 

(21    51) 

+  21 

21-8 

51-4 

Tucson              N. 

B.O. 

+  3-8 

72 

0 

62 

12 

19 

+  25 

21     25 

-10 

e36-2 

50-2 

E. 

B.O. 

+  3-8 

72 

0 

62 

12 

21 

+  27 

21     21 

-14 

e35-2 

56-1 

Colombo 

M. 

+  3-8 

72 

3 

261 

12 

45 

+49 

(21     15) 

-23 

21-2 

49-8 

Lemberg 

B.O. 

+  3-9 

73 

4 

328 

el2 

6 

+  3 

6  21    27 

-25 

8  36-6 

54-0 

Dyce 

Ma. 

+  3-9 

74 

0 

346 

il2 

12 

+  6 

22      6 

+  7 

44-8 

53-0 

Edinburgh 

M. 

+  3-9 

75 

4 

346 

12 

39 

+  24 

— 

— 

51-6 

Eskdalemuir 

G. 

+  3-9 

75 

9 

345 

12 

20 

+  2 

— 

— 

— 

— 

Stonvhurst 

M. 

+  3-9 

77 

2 

344 

e8 

45 

9 

i  14    15 

? 

124-2 

— 

De  Bilt 



+  3-9 

77 

3 

340 

12 

25 

-'    1 

22    47? 

+  10 

6  33-2 

52-4 

Bidston 

M.S. 

+  4-0 

77 

7 

345 

12 

21 

-  8 

23    27 

+44 

— 

54-4 

West  Broniwich 

— 

+40 

78 

4 

344 

12 

31 

-   1 

22     46 

-  4 

— 

— 

Ann  Arbor         e. 

B. 

+  4-0 

78 

6 

38 

12 

33 

-   1 

— 



— 

47-2 

N. 

B. 

+  40 

78 

6 

38 

12 

9 

-25 

— 

— 

32-2 

47-2 

E. 

W. 

+4-0 

78 

6 

38 

12 

45 

+  11 

— 



32-2 

47-2 

.N". 

W. 

+  4-0 

78 

6 

38 

13 

3 

-31 

— 

— 

33-2 

— 

St.  Louis 

W. 

+  4-0 

78 

6 

44 

e  12 

27 

-   7 

22    33 

-20 

380 

41-4 

Uccle 

— 

+4-0 

78 

9 

340 

12 

33 

-  2 

22    52 

-   4 

34-2 

55-5 

Kew 

M. 

+  4-0 

79 

0 

342 

14 

9 

? 

— 



— 

54-2 

Ottawa 

— 

+  4-0 

79 

2 

32 

12 

33 

-'  4 

i  22    59 

0 

34-2 

54-2 

z. 

— 

+4-0 

79 

2 

32 

el2 

54 

+  17 

— 



e36-6 

_ 

Toronto 

M. 

+  4-0 

79 

3 

35 

12 

33? 

-   5 

i  22    57 

-   3 

i  37-2 

57-8 

Zagreb 

W. 

+4-0 

79 

7 

330 

el2 

39 

-   1 

i23      5 

-   1 

46-2 



Shide 

M.S. 

+  4-0 

79 

9 

343 

12 

47 

+  6 

23    22 

+  14 

34-5 

— 

M.B. 

+  4-0 

79 

9 

343 

12 

56 

+  15 

23      7 

-   1 

35-6 

55-6 

Cork 

M. 

+  4-0 

80 

1 

347 

12 

29 

-14 

22    29 

-40 

— 

51-6 

Sydney 

M. 

+  4-0 

80 

3 

180 

11 

9 

? 

22    51 

-20 

42-6 

510 

Kiverview 

— 

+  4-0 

80 

3 

180 

el2 

39 

-   5 

(23      3) 

-  8 

e33-2 

34-9 

Zuricli 

— 

+  4-0 

80 

7 

336 

n  12 

44 

-   2 

i23     18 

+  2 

— 

— 

Paris 

— 

+  4-0 

80 

9 

340 

i  12 

45 

-   2 

i23     16 

-  2 

35-2 

39-1 

CuiUinued  on  next  payc. 
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Station  and 

6 
c 

Corr. 

for 

Focus 

J3 

Component. 

ca 

A 

1 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

s 

■< 

„ 

^ 

M.       S. 

s. 

M.      S. 

s. 

M. 

iM. 

Pola 

w. 

+  4 

0 

81 

2 

331 

e  12    48 

-  1 





e380 

60-0 

Nonhfield 

B.C. 

+4 

0 

81 

4 

30 

12    45 

-   5 

e  22    11? 

-72 

44-2 

59-2 

Besan^ou 

— 

+4 

0 

81 

5 

337 

12    41 

-10 

23    24 

-   1 

— 



Ithaca                B. 

B.O. 

+4 

0 

81 

5 

34 

el2    54 

+  3 

22    49 

-36 

33-2 

500 

N. 

B.O. 

+4 

0 

81 

5 

34 

el2    59 

+  8 

22    51 

-34 

— 

59-6 

Adelaide 

M. 

+4 

0 

82 

2 

191 

13    22 

+  28 

22    57 

-35 

34-4 

53-0 

Miiucalieri 

S. 

+  4 

83 

1 

335 

12    55 

-  5 

23    50 

+  7 

34-5 

47-3 

Alliens               N. 

— 

+4 

83 

5 

321 

12    57 

-  6 

23    39 

-  9 

32-2 

56-2 

E. 

— 

+4 

83 

5 

321 

13     15 

+  12 

— 

— 

33-8 

56-3 

Harvard 

B.O. 

+4 

83 

5 

30 

i  13    31 

+  28 

23    36 

-12 

37-2 

48-2 

Halifax 

— 

+4 

83 

8 

22 

13    21 

+  17 

123    57 

+  6 

36-2 



Washington 

Mar. 

+4 

84 

2 

36 

e  12    57 

-10 

e23    31 

-24 

47-2 

— 

Georgetown      e. 

— 

+  4 

84 

2 

36 

el3      2 

-  5 

123    38 

-17 

e340? 

52  1 

N. 

— 

+  4 

84 

2 

36 

el3      2 

-  5 

e23    35 

-20 

e34-0? 

57-2 

Monte  Cassino 

Ag. 

+4 

84 

3 

329 

13      2 

-   5 

— 

— 

— 

85-0 

Kocca  di  Papa 

Ai. 

+4 

84 

4 

330 

12    59 

-  9 

6  21     34 

-144 

e29-6 

59-1 

Cheltenham      n. 

B.O. 

+  4 

84 

5 

36 

13    32 

+  24 

24      9 

.+  10 

6  45-6 

73-2 

E. 

B.O. 

+4 

84 

5 

36 

13    32 

+24 

24    20 

+  21 

6  45-6 

68-7 

Melbourne 

M. 

+4 

84 

5 

185 

13    39 

+  31 

22    57 

-62 

38-8 



Perth 

M. 

+  4 

84 

7 

210 

13    14 

+  5 

24      2 

+   1 

40-7 

79-2 

Marseilles 

Ma. 

+4 

85 

3 

336 

113      9 

-  3 

124      4 

-   3 

50-2 

55-2 

Hehvan 

M. 

+4 

88 

4 

311 

i  13    27 

+  8 

— 

— 

— 

58-2 

Barcelona 

— 

+  4 

2 

87 

9 

337 

13     13 

-15 

24    24 

-12 

38-2 

43-2 

Tortosa 

— 

+4 

2 

88 

9 

338 

13    26 

-  7 

24    34 

-12 

37-3 

57-5 

Coimbra 

— 

+  4 

2 

91 

5 

345 

13    45 

-  2 

25      6 

-   7 

48-3 

68-0 

Algiers 

B.M. 

+4 

2 

92 

0 

333 

13    39 

-11 

24     36 

-42 

43-2 

63-7 

Ki.i  Tinto 

M. 

+4 

2 

93 

4 

343 

13      9 

-49 

— 

— 

— 

60-6 

Sail  Fernando 

M. 

+  4 

2 

94 

7 

342 

14      9 

+  4 

24    39 

-66 

33-2 

64-2 

^■ieques             n. 

B.O. 

+4 

3 

107 

3 

37 

e  19    38 

VPR, 

— 

— 

51-8 

69-4 

E. 

B.O. 

+4 

3 

107 

3 

37 

e  19    59 

?PR, 

27    23 

-19 

57-2 

76-4 

Balljoa  Heights 

B.O. 

+4-4 

108 

4 

54 

19     13 

?PR, 

— 

— 

47-2 

57-6 

Accra 

M. 

— 

122 

2 

325 

23      9 

? 

— 

— 

— 

24-8 

La  Paz 

Bi. 

— 

135 

7 

61 

19    53 

[+22] 

31    22 

— 

57-7 

66-8 

La  Quiaca          e. 

M. 

— 

141 

5 

64 

27    21 

? 

74     15 

?L 

(74-2) 

88-2 

N. 

M. 

— 

141 

5 

64 

27    33 

? 

74      9 

?L 

(74-2) 

— 

Cape  Town 

M. 

— 

142 

5 

273 

20    51 

[  +  67] 

— 

— 

23-6 

24-7 

St.  Helena 

M. 

— 

144 

0 

320 

20      9 

[  +  22' 

— 





Andalgala         e. 

M. 

— 

144 

8 

71 

25    57 

'PR, 

74    45 

?L 

(74-8) 

88-4 

N. 

M. 

— 

144 

8 

71 

25    57 

?PR, 

75      9 

?L 

(75-2) 

96-4 

Pilar 

M. 

— 

149 

3 

74 

20    33 

[-^38] 

85    21 

?L 

(85-4) 

96-5 

CipoUetti 

M. 

— 

150 

3 

90 

20    33 

[+37' 

69    51 

?L 

(69-8) 

84-4 

Rio  de  Janeiro 

B.O. 

— 

153 

6 

31 

e20    45 

r+44" 

31      9 

— 

44-2 

89-6 

Chacareta 

M. 

— 

154-6 

73 

22     27 

?PR, 

72    45 

?L 

(72-8) 

91-6 

Additional  records  :  Ootomari  records  a  second  shock,  probably  from  the  same 
epicentre,  at  To  =20h.26m.5s.,  with  P  =  +2m.l5s.,L=  +3-7m.,  MN  =  +4-4m. 
Osalia   gives    MN  =  +8-6m.  Zi-lia-wei   SRN  = +12m.7s.,    MN  =  +14-8m. 

Sitlia  ePX  = +8m.49s.,  SX  =  +  15m.28s.,  MX=+30-8m.  Victoria  i  = 
+  11m. 53s.  Berlieley    To  =17h.l5m.24s.  Sasliatoon    gives    S  = 

+  17m.49s.         The   S  in  the  table  is  recorded  as  i.  Batavia   PR,  = 

+  13m.57s.,  PR2= +15m.35s.,  M=+22-2m.  Bombay  gives  the  "maxi- 
mum by  major  arc"  as  163 -9m.,  as  shown  by  the  tilt  seismograph.  Apia 
PE  =  +llm.46s.,  iS=  +21m.5s..  iE  =  +28m.24s.,  MX  =  +33-4m.  Denver 

PN  =  +22m.9s.,    S?  =  +32m.9s.,    LX  =  +36-2m.  Colombo    M  =  +59-0m. 

De    Bilt    MX  =  +53-3m.,    To=17h.    (1.5m.52s.).,    Az.    X29"E.  St.    Louis 

MX=+43-6m.  Uccle    SR.  = +28m.9s.,    MX  =  +53-7m.,    MZ=+54-lm. 

Kew     M=+58-2m.  Ottawa     eS  = +21m.20s..         To  =17h.l7m.37s. 

Toronto  e?  =  +llm.21s.,  eP  = +13m.27s.,  i  =  +]6m.45s.,  S=+21m.9s., 
iL?  =  +25-0m.,     etc.  Zagreb     iP  = +I2m.37s.,     and     12m.45s.     iPR,=, 

+  16m.l4s.     Another    eP  =17h.34m.8s.  Sydney    SRi  = +29m.9s.,    SRj  = 

+  33m.51s.  Riverview  i=+13m.lls.,  PR,  =  +  15m.28s.,  iS  = +22m.39s., 

MX  =  +38-6m.  Pola    MN  =  +59-0m.  Xorthfleld    eLE  = +34-2m., 

LE=+52-2m.  Adelaide     PR,  = +16m.47s.,  SR,  = +28m.52s. 

Moncalieri   MX=+53-8m.  Athens    P  =  +13m.l5s.,     mN  =  +24-4m., 

LX  =  +32-2m.,  MX  =  +56-4m.  Harvard    M=+24-6m.,  To  = 

17h.17m.14s.  Halifax  gives   S=+22m.4]s.         The   S  in   above  table 

Notes  continued  on  next  page. 
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is  recorded  as  i.         Waslilngrt^on   eL  = +33-2iii.,    ?SRi.         Rocca  dl   Papa 

MN  = -+-55-8m.,       eP  = -f 33m.0s.,       M  =  +35-6m.  Melbourne    SRi  = + 

2Sm.3s.,      SR2= +32m.]5s.  Perth     PR,  = +20m.25s.,      SR^  =  +  29ui.6s., 

SR.  = +33m.(j.s.  Barcelona    SP  = +26m.l3s.,       LN  =  +301m.,      MN  = 

+  o3-2iu.  Coimbra     PRiX  = +17m.37s.,      PR,N  = +20m.]  Ss.,      SR.N?  = 

+  30m.57s.,      SRiB?  = +31m.8s.,      LN  =  +i5-7m.,      MN  =  +65-lm.  San 

Fernando  MN  =  H-64-2m.  and  +70-6m.,  ME=+66-2m.  and  +88-7m. 
Balboa  Heights  PN  = +19m.25s.,  LN  =  +i7-4m.,  MN  =  +59-0m.  Record 
Sivcn   as    8d.  La    Paz    PR,N  = +23m.33s.,     SN  = +31m.38s.,     SR,N  = 

+  34m.51s.,  SRiE  =  +3fim.9s.,  and  luanv  otlier  phases.  La  Quiaca  PE  = 

+  49m.21s.,      PX  = +48m.51s.,     MN  =  +94-6m.  Cape  Town   M  =86 •7m. 

Andalarala    ME  =  +98-6m.,       PN  =  +48m.9s.  Pilar    I'N  = +56m.33s. 

Chacarita  P  =  +39m.27s.,  M  =  +  102 -Im. 

This  shock  was  followed  by  a  number  of  others,  most  of  which  were  recorded 
only  at  Mizusawa  and  Ootomari,  with  others  probably  at  Miznsawa  alone. 
But  that  on  Sept.  7d.  20h.  26m.  Os.  is  couflrmed  by  Zi-ka-wei.  P  =  +6m.8s., 
M=  +26-9m.,  and  Osaka  P=  +4m.35s.,  M=  +9-3m.  The  two  on  Septem- 
ber 8  and  one  on  September  14d.  17h.  are  given  separately. 

For  the  others  the  times  for  T„  in  Column  1  below  are  simply  those  of  Mizusawa 
P  less  2m.54s.,  as  it  occiu's  in  the  record  ff)r  the  main  shock  at  7d.l7h.l5m..51s. 
They  are  thus  affected  by  the  errors  of  tlie  Miz\isawa  P.  In  the  second  column 
they  have  been  converted  into  decimals  of  a  day,  and  in  the  third  they  have 
been  compared  with  an  integral  number  of  multiples  (M  g'iven  in  the  4th 
coluirm)  of  21  0014  min.  =  -0145843  days  from  the  date  of  the  main  shock,  as 
this  periodidity  has  been  elsewhere  suggested  (Geop.  Sup.  to  M.N.  R.A.S., 
I  p.  91). 


The  days  in  October  (Oct.  10  and 
formed  part  of  September,  tho 
belong  to  the  series 


14)  are  numbered  40  and  44,  as  though  they 
ugh  after  so  long  an  interval  they  may  not 


Mizusawa. 

Ootomar 

. 

To  in 

Sept. 

To  in  days. 

Resid. 

(M.) 

P. 

S. 

P. 

L. 

M. 

d.   h. 

m. 

s. 

m.  s. 

m.  s. 

m.  s. 

m. 

m. 

7    17 

15 

51 

7-7194 

00 

0 

2  54 

4  54 

2   13 

3-8 

5-9 

7    20 

26 

0 

7-8514 

+    7 

9 

2  54 

4   58 

2   20 

3-8 

4-5 

8      0 

9 

30 

8-0066 

-45 

20 

2  44 

4   24 

(2  56) 

(4-5) 

(5-7) 

8      5 

40 

30 

8-2365 

+  66 

35 

2  31 

4    12 

1  50 

3-9 

50 

8      8 

30 

42 

8-3546 

-65 

44 

2   54 

4   38 

2  27 

— 

— 

8   10 

38 

9 

8-4431 

-55 

50 

2   54 

4   33 

2   19 

— 

— 

8    11 

35 

54 

8-4833 

+  55 

52 

2   54 

4   31 

2   11 

— 

— 

8   20 

18 

37 

8-8458 

+  34 

77 

2   54 

4   32 

2     6 

— 

— 

9   11 

17 

36 

9-4701 

+    6 

120 

2   54 

4   29 

2   43 

— 

— 

9    14 

20 

14 

9-5972 

-36 

129 

2   54 

— 

2      6 

— 

— 

11      2 

27 

6 

11-1021 

-    9 

232 

2   54 

— 

2   51 

5-0 

— 

11      5 

57 

40 

11-2484 

-    9 

242 

2   54 

4   32 

2   1] 

4-1 

4-4 

12    13 

15 

18 

12-5521 

+  53 

331 

2   54 

4   30 

2   11 

— 

— 

13     5 

59 

22 

13-2496 

+  27 

379 

2   54 

4    26 

2   22 

3-6 

— 

14   17 

4 

45 

14-7113 

separately  computed. 

22   12 

58 

13 

22-5403 

+  32 

1010 

2  54 

4   42 

2   IS 

— 

— 

22   13 

48 

36 

22-5754 

-54 

1019 

2  54 

4  34 

2    15 

3-9 

4-5 

40   17 

54 

29 

40-7458 

+  75 

2264 

2   54 

4     9 

2   23 

— 

— 

44     1 

29 

55 

440625 

-10 

2492 

2   54 

4  45 

1   56 

— 

— 

The  residuals  of  Column  3  do  not  show  any  apprccialjle  clustering  about  zero, 
or  indeed  al)()ut  any  other  value.  These  aftershocks  are  apparently  not 
controlled  by  the  21  min.  period.  But  Dr.  Jeans  has  made  a  suggestion  of  a 
different  kind  in  his  paper  on  the  I'roiMUution.  of  Earthquake  Waves  (Proc. 
R.S.A.,  Vol.  102,  1923,  p.  554).  He  iituls  in  addition  to  the  L  waves  several 
other  series  of  surface  waves  ;  two  important  sets  of  which  comiilete  the 
circuit  of  the  globe  in  ti  =125-8  min.  =  087361  days,  and  t- =222-0  min.  = 
-15417  days,  and  lie  suggests  that  the  retiu'ns  of  these  to  the  epicentre  after 
a  number  of  inidtiples,  mti+nto  may  cause  the  repeated  shocks.  Combina- 
tions of  early  multiples  are  made  in  the  following  table  : 


•V 


tAt 


0 


0 

■0000 

■1542 

■3083 

•4625 

■6167 

•7708 

1 

-0874 

-2416 

•3957 

■5499 

■7041 

•8582 

2 

•1747 

•3289 

•1830 

■6372 

■7914 

•9455 

3 

•2621 

•4163 

•5704 

■7246 

■8788 

1-0329 

4 

■3494 

■5030 

■6577 

-8119 

■9661 

1-1202 

5 

•4  36S 

•5910 

■7451 

•8993 

1^0535 

1-2076 

(! 

•5242 

■6784 

■8325 

■98(!7 

11409 

1-2950 

7 

-6115 

■7657 

■9198 

1^0740 

1-2282 

1-3823 

8 

■6989 

•853 1 

1^0072 

11614 

1-3156 

1-4697 

9 

•7862 

■9404 

1-0945 

1-2487 

1-4029 

1-5570 

10 

•8736 

1^0278 

11819 

1-3381 

1-4903 

1-6444 
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The  table  has  been  extended  perhaps  further  than  necessary  in  order  to  make 
sure  that  notliinsr  has  been  overlooked.  Now,  on  subtracting:  the  date  of  the 
main  shock  (which  we  take  to  be  that  of  Sept.  7d.  17h.,  since  nothing-  from 
the  neighbourhood  of  this  epicentre  is  recorded  previously  for  some  days  at 
any  rate)  from  those  which  follow,  we  got  difftrences 

■1320,     -2872,      0271,     -6352,     -7237,     -7639,    112C4. 

Of  these  we  have 

•5271  =6t,  -f-0029 

•6352  =2ti+3t„-  0020 
•7237  =3ti+3t; -•0009      V        (a) 
•7639=7ti+    t;-^0018 
1^1264=4t,+5t;  +  ^0062 

But  there  is  nothing  in  the  table  to  fit  the  first  two  differences  -1320  and  2872. 
It  is  however  noteworthy  that  the  differences  of  these  from  one  another  and 
from  the  next  shock  do  occiu*  in  the  table,  viz.  : 

•2872 1320  =  ^1552  =t,  +  0010. 

•5271  -  2872  = -2399  =ti"  +  to- •0016. 

Therefore,  if  we  count  from  the  second  shock  as  starting-point,  the  differences 
are  aU  expressible  as  multiples  of  ti  and  t. :  and  this  continues  to  hold  beyond 
the  third  shock,  since 

•6352 -•1320=  •5032  =4ti+   t,-^0004      \ 
•7237 -^1320= -5917  =5t,i-   t.-f  0007  (b) 

•7639  -  ^1320  =  ^0319  =2ti  -F3t2  -  0053      ) 

But  we  have  already  seen  in  (a)  that 

•6352  =2t,+3t2-  0020,  etc. 

Substituting  tlais  in  (b)  we  see  that 

•1320  =  -2ti  +2t2  -  •OOie, 
and  hence 

•2872  =  -2t,+3t,- -0006 
•5271  =  -t, +4to-^0022 

In  other  words,  if  we  shifted  the  origin  of  time  back  to  a  moment  2ti  before  the 
first  recorded  shock,  we  could  express  the  times  of  all  the  following  shocks 
in  the  form  mti  +  nt«.     The  new  origin  would  be  at 

Sept.  7-7194 -1747  =Sept.  7-5447  =Sept.  7d.  13h.  4m.  15s. 

About  this  time  La  Paz  records  a  shock  eP  =13h.2ai.lls.,  S?  =13h.6m.38s., 
i=13h.8m.37s..  i  =13h.9ra.l2s.,  L  =13h.l0m.0s.,  il  =13h.llm.0s.  La  Paz 
is  136"  from  the  epicentre  under  discussion.  It  is  conceivable  that  some- 
thing happened  near  the  anticentre  (44°  from  La  Paz)  which  vdtimately  set 
up  the  above  series  of  shocks  at  the  epicentre.  If  so  the  true  S  at  La  Paz 
must  be  one  or  other  of  the  records  marked  i.     They  would  give 

or 

But  this  is  not  early  enough  for  the  effect  to  reach  the  present  epicentre  by 
13h.4m.l5s.  The  available  interval  is  only  lOmin.  or  llmin.,  whereas  the 
shortest  time  of  transmission  through  the  earth  is  21min.  We  conclude  that 
nothing  is  actually  on  record  wliich  would  justify  us  in  dating  from  13h.4m. 
rather  than  from  the  lime  of  the  first  recorded  shock  (17h.l5m.)  :  and  for 
the  present  we  must  leave  miexplained  the  fact  that  the  first  thi'ee  terms  of 
the  .series  cau  only  be  expressed  in  the  form  mti  -i-nta  if  we  admit  values  —1 
and  —2  for  m. 

Returning  now  to  the  later  shocks  we  may  arrive  quickly  at  suggestions  for 
their  representation  by  use  of  the  relations 

2ti-t,=  +^0205,  4t2-7ti  =  +  ^0051 

and  by  studying  the  differences  between  consecutive  recorded  shocks. 

Date.         Diff. 

S^8458 

94701        ^6243  =2ti  -!-3ts  -  0129  =41^  +  0076. 

9-5972        •1271=t2-^0271  =2t, -2t,  -  •OOBe. 

11-1021  1 -5049  =10ti+4t,-^ -0146=1911 -to -0008. 
11-2484        -1463  =t, -0079. 

12-5521  1-3047  =6ti +5tj  + -0097  =22ti -4t,  - -0006. 
13-2490        -6975=81,-0014. 

14-7113  1-4617  =8tj+5t2--0080  =15ti +1^  - -0029. 


P=6m.  26s. 

A  =42°-3 

T„  =  12h.  53m.  58s 

P=7m.     Is. 

A=48°-2 

To=12h.  53m.  16s 
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We  thus  have  (adopting  the  earlier  origin), 

8-8458  =7-5447  +    6ti  +  5t2  +  -0062 

9-4701=  „  +15t,  +  4ti,--0016 

9-5972=  „  +20t,  +  2t2--0029 

11-1021=  ..  +39tx+  t2-0037 

11-2484=  „  +23ti+llt2--0013 

12-5521=  „  +45ti+  7t, -0029 

13-2496=  „  +60t,+  3ts  +  -0008 

14-7113=  „  +75ti+  4t2-0021 

But  the  later  multiples  could  be  expressed  in  alternative  forms  without  large 
residuals.     Thus 

23t,  +  llta  -  -0018  =30t,  +  7tj  +  -0033, 

since  we  can  add  7ti  — 4t2  + -0051  =0  to  any  of  the  expressions,  and  it  seems 
doubtful  whether  we  can  identify  the  correct  multiples  with  our  present 
knowledge.  The  e\ddence  is,  however,  distinctly  favourable  to  Dr.  Jeans's 
suggestion. 

We  may  append  the  times  of  possible  repetitions,  recorded  at  Mizusawa  only. 


Sept. 


We  can  refer  them  to  the  date  of  the  first  recorded  shock  by  subtracting  2t,, 
and  it  is  noteworthy  that  one  of  the  above  would  then  have  a  coefficient  —  1 
for  t,,  though  its  large  residual  makes  it  doubtful  whether  it  belongs  to  the 
series.  There  is,  however,  another  way  of  representing  this  term,  if  we  may 
use  the  interval  (ti  +t2)/2  =m,  as  suggested  ia  the  note  to  Aug.  11,  viz.  : 

7  -9305  =7-5447  +3ti  +m  +  -0029 
=  7-7194+   ti+m  +  -0029 

— so  that  if  we  use  m  we  need  not  go  behind  the  first  shock.  The  question 
arises  whether  the  use  of  ni  would  obviate  tliis  necessity  in  other  cases  ; 
but  the  answer  seems  to  be  m  the  negative,  for  we  have  to  explain  the  first 
difference  -1320.  which  differs  from  m  (  =  -1208)  by  +  -0108,  too  large  a  quan- 
tity for  an  admissible  residual.  For  the  present  we  must  be  content  to  leave 
the  difiicultii-s  stated.  It  is  perhaps  worth  remarking  that  the  perplexing 
difference    1320  =3t,/2,  but  it  does  not  seem  that  this  can  help  us. 

Sept.   7d.   20h.   2Gm.   Os.     See  note  above.     Recorded  at  Mizusawa,   Ootomari, 
Osaka,  and  Zi-ka-wei. 

Sept.  7d.  23h.  31m.  51s.     Epicentre  12°-0N.  95°0E.  (as  on  1918  Jan.  18). 

A  =  --085,    B  =  +-974,   C  =  + -208  ;  D  =  + -996,    E  =  +-087: 

G  =  -018,   H  =  +-207,   K  =  --978. 

(The  absence  of  records  from  Indian  and  even  Japanese  stations  suggests  that 
this  epicentre  may  be  \\Tongly  identified  from  the  scanty  material). 


Date. 

In  days. 

d.  h.   m.    s. 

7   20  48  54 

7-8673 

=  7-5447  +    2ti+      to- -0063 

7    22    19   58 

7-9305 

=      „       +      t,  +    2t2--0099 

8    10    17    50 

8-4291 

=      „       +   3ti+   4t2+-0056 

9   10      6   46 

9-4214 

=       „       +    2t, +llt2  +  -0061 

9   11  47   41 

9-4914 

=      „       +17ti+   3t2--0009 

A 

Az. 

P. 

O-C 

S.            0  -C. 

L. 

M. 

„ 

^ 

m.    s. 

s. 

m.    s.           s. 

m. 

m. 

Taihoku 

28-2 

62 

— 

— 

e  11   28        +25 

— 

— 

Tokyo 

46-7 

50 

e  5     4 

-221 

—               — 

— 

— 

Vienna 

73-5 

316 

e  12     9 

+  30 

—               — 

— 

— 

Zagreb 

73-9 

314 

e  12  27 

+  46 

—               — 

44  1 

— 

Graz 

74-1 

314 

e  12     9 

+  26 

—               — 

. — . 

— 

Rocca  di  Papa 

76-3 

310 

e  12  53 

+  56 

—               — 

— 

14-2 

De  BUt 

80-5 

320 

e  12  17 

-   5 

e  22     8        -21 

e  43-1 

45-5 

Uccle 

81-1 

320 

e  12  15 

-11 

—               — 

491 

Paris 

82-6 

318 

— 

— 

e  22  51        -   2 

46-1 

54-6 

Kew 

83-8 

321 

— 

— 

—               — 

53-1 

Eskdalemuir 

84-7 

323 

— 

— 

—               — 

361 

— 

Bldston 

85-1 

322 

40  51 

?L 

44  39          ?L 

(40-8) 

90-4 

Additional  records 

De 

Bilt  eLN=  +42-lm., 

MN  =  +52 -8m. 

Paris 

MN  = 

+  89-lm. 

Sept.  7d.  Records  also  at  12h.  (Lawrence),  13h.  and  14h.  (La  Paz),  17h.  (Rocca 
di  Papa),  18h.  (Osaka  and  Rocca  di  I'apa),  19h.  (Osaka,  Tokyo,  Rocca 
di  Papa  (2),  and  Zagreb),  20h.  (Rocca  di  Papa,  Zi-ka-wei,  Tokyo  (3), 
Mizusawa,  Osaka  (2),  and  Zagreb),  21h.  (Zagreb,  Rocca  di  Papa,  and 
Mizusawa  (3)  ),  22h.  (Mizusawa),  23h.  (Mizusawa  (2)  ). 
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1918.     Sept.  8d.  Oh.  9m.  30s.     Repetition  from  the  epicentre  of 
7d.  17h.,  46°-5N.  151°4E. 

A  =  -  -604,   B  =  +  -330,  C  =  +  -725  ;         D  =  +  -479,  E  =  +  -878  ; 
G  =  --637,   H  =  +  -347,  K  =  --688. 


Station  and 
Component. 

Corr. 

for 

Focus 

A 

1 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

^ 

^ 

^ 

M.     S. 

s. 

M.     S. 

s. 

M. 

M. 

Ootomari 

o. 

00 

5 

9 

285 

2    56 

+  85 





4-5 

5-7 

Mizusawa 

o. 

+  0-4 

10 

5 

229 

2    43 

0 

4     24 

-28 



Tokyo 

o. 

+  0-6 

13 

9 

228 

3    44 

+  11 

6    23 

+  3 





Osaka 

o. 

+  0-9 

16 

8 

231 

4     34 

+  21 

— 

81 

9-2 

Kobe 

o. 

+  0-9 

17 

0 

232 

3    44 

-32 

(7    20) 

-18 

7-3 

12-3 

Zi-ka-wei 

— 

+  1-8 

27 

6 

247 

e6    32 

+  10 

ell      3 

-21 

— 

17-6 

Manila 

\v. 

+  2-5 

40 

8 

229 



— 





e25-5 



Honolulu 

M. 

+  30 

47 

9 

104 

16     18 

?S 

22    54 

? 

26-6 

31-5 

Victoria 

M. 

+  3-4 

54 

6 

54 

— 

— 

— 

— 

— 

40-6 

Kodaikanal 

M. 

+  3-8 

71 

8 

265 

25     36 

?SR, 









Colombo 

M. 

+  3-8 

72 

3 

261 

45    30 

?L 

— 

— 

(45-5) 

49-5 

De  Bilt 

— 

+  3-9 

77 

3 

340 

12  (30) 

+  4 

22  (30) 

-   7 

e36-5 

47-0 

Graz 

W. 

+  40 

78 

8 

331 

el2    44 

+  9 

22    54 

-   1 





Uccle 

— 

+4-0 

78 

9 

340 

e  12    36 

+  1 

e22    54 

-  2 

e45-5 

51-5 

Kew 

M. 

+40 

79 

0 

342 

— 

— 







57-5 

Hohenheim 

— 

+4-0 

79 

2 

336 

i  12    42 

+  5 

22    58? 

-   1 





Toronto 

M. 

+4-0 

79 

3 

35 



— 





e40-3 

55-0 

Zagreb 

W. 

+4-0 

79 

7 

330 

e  12    48 

+  8 

22    30 

-36 

43-5 



Moncalieri 

S. 

+4-1 

83 

1 

335 

— 

— 

10    45 

? 

20-6 

54-6 

Hanard 

B.O. 

+4-1 

83 

5 

30 



— 

36    36 

? 

e47-0 

52-3 

Rocca  di  Papa 

Ag. 

+4-1 

84 

4 

330 

e  12    43 

-25 

e23      8 

-50 

6  49-4 

58-0 

Barcelona 

+4-2 

87 

9 

337 

— 

— 

— 

— 

6  44-6 

60-5 

Coimbra 

— 

+4-2 

91 

5 

345 

e  18    30 

?PR, 





e49-0 



Algiers 

B.M. 

+4-2 

92 

0 

333 

— 

— 



46-5 

60-5 

San  Fernando  n. 

— 

+4-2 

94 

7 

342 

57     30 

?L 





(57-5) 

62-5 

E. 

— 

+  4-2 

94 

7 

342 

56    30 

?L 





(56-5) 

65-5 

La  Paz 

Bi. 

— 

135-7 

61 

20     10 

[+39] 

— 

— 

67-5 

68-9 

Additional  records:  IVIizusawa  PN  = +2m.45s.  Kobe  MN  =  +10-8m. 
Zi-ka-wei  MN  =  +15-0m.  Victoria  sives  P  or  L?  =  +2m.26s.  De  Bilt 
eLN  = +37-5m.,     MN=+50-0m.  Toronto    iL  =  +52-4m.,     L  =  +67-lm. 

Moncalieri   records   eP?    at   0h.8m.24s.  Rocca  di   Papa  records   eP   as 

01i.12m.13s.  and  eS  as  0h.22m.38s.     It  has  been  assumed  above  that  these 
are  mistakes  for  22m.  and  32m.  respectively.         La  Paz  PR,  = +23m.lls. 
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1918. 


Sept.  8d.  5h.  40m.  30s.      Epicentre  46°-5N.  15r-4E. 

(as  at  7d.  17h.  and  8d.  Oh.). 


But  this  repetition 

appear 

ji  to  have 

d  focus  of 

roughly  tlie  normal  depth 

.     See 

further  note  at  end. 

Station  and 

c 

3 

Component. 

A 

< 

P 

0-C. 

S. 

0-C. 

L. 

M. 

, 

M. 

s. 

s. 

M.     S. 

8. 

M. 

M. 

Ootomari 

o. 

5-9 

285 

1 

50 

+  19 

— 

_ 

3-9 

50 

Mizusawa 

o. 

10-5 

229 

2 

31 

-  6 

(4      2) 

-41 

40 

— 

•J'okyo 

o. 

13-9 

228 

4 

18 

+  53 

7    26 

+  80 

— 

— 

Osaka 

o. 

16-8 

231 

2 

16 

-106 

(6      6) 

-67 

6  1 

8-7 

Kobe 

o. 

17-0 

232 

4 

9 

+  4 

— 

— 

10-3 

11-2 

Zi-ka-wei 

27-6 

247 

e6 

2 

-  2 

f  10    44 

-  8 

— 

19-5 

Manila 

w. 

40-8 

229 

e9 

52 

?PR, 

— 

— 

-- 

— 

Honoliihi 

M. 

47-9 

104 

e8 

30 

-23 

15     12 

-41 

24-2 

27-0 

A'ictoria 

M. 

54-6 

54 

22 

30 

?SK, 

— 

— 

340 

41-0 

Kodaikanal 

M. 

71-6 

265 

50 

30 

?L 

— 

— 

(50-5) 

— 

Edinlniigh 

M. 

75-4 

346 

22 

0 

?S 

(22      0) 

+  30 

61-5 

Kskdaleniuir 

G. 

75-9 

345 

21 

56 

?S 

(21    56) 

+  20 

40-5 

— 

l)e  Bilt 



77-3 

342 

12 

(16) 

+  13 

22     12 

+  20 

e41-5 

466 

Vienna 

— 

77-3 

331 

il2 

14 

+  11 

— 

— 

— 

— 

Bidston 

M.S. 

77-7 

345 

21 

18 

?S 

(21     18) 

-39 

— 

50-2 

Tccle 

— 

78-9 

340 

el2 

12 

0 

e22     12 

+  1 

e44-5 

47-5 

Kew 

M. 

790 

342 

— 

— 

^ 

— 

— 

53-5 

Holienlieim 

79-2 

336 

il2 

26 

+  12 

23    32? 

+  78 

— 

Ottawa 

79-2 

32 

— 

e31      0 

? 

— 

— 

Toronto 

M. 

79-3 

35 

— 

— 

— 

33-2 

47-6 

Zagreb 

W. 

79-7 

330 

el2 

30 

+  13 

22     30 

+  10 

43-5 

— 

Riverview 

. — 

80-3 

180 

— 

— 

— 

— 

8  45-2 

51-6 

Paris 

80-9 

340 

- 

— 

e22    50 

+  16 

45-5 

49-0 

Moncalieri 

s 

831 

335 

el2 

39 

+  2 

23      6 

+  8 

32-6 

— 

Harvard 

B.O. 

83-5 

30 

— 

— 

— 

— 

461 

— 

Rocca  di  Ppapa 

Ag. 

84-4 

330 

el2 

24 

-20 

— 

— 

— 

55-9 

Melbourne 

M. 

84-5 

185 

e22 

30 

?S 

(22    30) 

-44 

— 

56-5 

Helwan 

M. 

88-4 

311 

23 

30 

?s 

(e23    30) 

-  4 

— 

56-5 

Barcelona 

— 

87-9 

337 

— 

— 

— 

— 

42-2 

52-3 

Coimbra 

— 

91-5 

345 

— 

— 

e26    10? 

+  101 

e49-0 

— 

Rio  Tinto 

M. 

93-4 

343 

50 

30 

?L 

— 

— 

(50-5) 

57-5 

I.a  Paz 

Bi. 

135-7 

61 

6  22 

39 

?PR, 

35    45? 

— 

68-6 

80-7 

Additional  records:  Ootomari  MN  =  +6-3m.  Mizusawa  LE  =  +4-0mi. 
Osaka  MN= +11 -6m.  Kobe  M^J  = +ll-3m.  Zi-ka-wei  AlN  = +19-3m. 
De   Bilt  eLN  =  +43-5m.,   MN=51-8m..   T„  =5h.40m.(48s.).  Bidston   S  = 

+  28-8m.  =SR,?  Graz    (A=78°-8),    To  =5h.40ni.30s.  Ucfle    T„  = 

5h.40m.36s.  Ottawa  eN  =  +27m.30s.  Toronto  eL  =45 -Om.  and  47  •4m. 
Riverview  MN  =  +47-6m.  Moncalieri  To  =5h.40m.40s.  Harvard  LE 
=  +51-5m. 

As  above  remarked,  tlie  epicentre  of  Sept.  7d.  17h.  seems  to  suit  this  earthquake, 
but  icilhout  the  suj/jxisitiim  of  a  high  focus.  The  difference  between  the  two 
cases  can  bi^  clearly  indicated  by  a  direct  comparison  of  the  records  at  such 
stations  as  are  well  represented  in  both  lists.  The  excess  of  the  residuals 
(P  and  8)  for  September  7d.  17h.  over  those  for  Sept.  8d.  5h.  are  £is  below, 
in  the  4th  and  5th  colunms. 


8  A  Equiv. 

Theorj 

A 

Az. 

P. 

S. 

P. 

S. 

„ 

o 

s. 

g. 

„ 

(J 

o 

Ootomari 

5-9 

285 

+  23 

— 

+  1-5 

— 

+  0-0 

IVIlzusawa 

10-5 

229 

+  23 

+  42 

+  1-5 

+  1-6 

+  0-4 

Kobe 

17-0 

232 

+  18 

— 

+  1-5 

— 

+  0-9 

Zi-ka-wei 

27  -6 

247 

+    9 

+  30 

+  0-9 

+  1-7 

+  1-8 

Honolulu 

47-9 

104 

+  39 

+  57 

+  5-8 

+  4-8 

+  30 

De  Bilt 

7  7-3 

342 

+    9 

+  35 

+  1-5 

+  3-1 

+  3-9 

Uccle 

78-9 

340 

+  21 

+  40 

+  3-6 

+  3-5 

+  4-0 

Zagreb 

79-7 

330 

+    9 

(-25) 

+  1-5 

(+3-0) 

+  4-0 

Paris 

SO -9 

340 

— 

^  2(5 

— 

+  2-3 

+  4-0 

Moncalieri 

S3-1 

335 

+  1(> 

+  44 

+  2-8 

+  4-1 

+  41 

Hoi-ca  di  I'apa 

84-4 

330 

+  35 

— 

+  61 

+  4-1 

Melbourne 

84-5 

185 

— 

+  27 

— 

+  2-4 

— 

La  Paz 

135-7 

61 

-166 

-263 

— 

— 

— 

Mean 


—        +2-7        +2-9        +2-6 
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It  is  clear  from  inspection  of  the  5th  and  6th  columns  that  the  residuals  in  S  are 
in  sreneral  larirer  than  those  in  P,  in  about  the  usual  ratio  IS  to  1-0.  The  S 
dLffereuce  —25s.  for  Zagi-eb  may  be  taken  as  -^355.,  with  au  error  of  one 
miuute.     The  case  of  La  Paz  wiU  he  referred  to  presently. 

In  the  7th  and  Sth  columns  the  differences  in  time  for  P  and  S  are  converted 
into  differences  of  A  by  use  of  the  tables  for  the  appropriate  A,  and  it  will 
be  seen  that,  thoivs-h  there  are  considerable  accidental  errors,  stiU  (a)  the  S 
residuals  are  sensibly  equal  to  the  P  residuals  ;  (b)  both  P  and  S  tend  to 
increase  with  A.  thouarh  not  so  markedly  as  they  should  according  to  the 
theoretical  values  reproduced  in  the  last  column  from  the  Sept.  7  results. 
As  regards  La  Paz  it  seems  clear  that  quite  different  phenomena  were  re- 
corded on  the  two  occasions  on  Sept.  7d.,  probably  [P]  and  [S],  on  Sept.  8d.5h. 
perhaps  PRi  and  SRi. 

sept.  8d.      Sh.  30m.  i2s.  ) 

lOh.  38m.  9s.  '     Repetitions  from  the  epicentre  of  Sept.  7d.l7h. 15m., 

llh.  35m.  54s.  T        46'-5N.   151°-4E.     See  note  to  that  earthquake. 

20h.  18m.  37s.  ) 


Sept.  8d.  Records  also  at  Oh.  (Balboa  Heights  and  Mizusawa  (2)  ),  Ih.  (Zagreb 
and  Mizusawa  (2) ),  2h.  (Manila,  De  Bilt,  and  ilizusawa),  3h.  (Barcelona 
and  Mizusawa  (3)  ),  4h.  (Osaka  and  Mizusawa),  6h.  (Mizusawa  (3)  ),  7h. 
(]\Iizusawa  and  Tokvo),  9h.  (Mizusawa),  lOh.  (Mizusawa  (2)  ), 
llh.  (Helwan,  De  Bilt,  Mizusawa,  and  Zi-ka-wei),  12h.  (De  Bilt,  Zagreb, 
Edinburgh,  Rio  Tinto,  Honolulu,  and  Mizusawa).  13h.  (Manila,  Osaka, 
Mizusawa,  and  San  Fernando),  14h.  (La  Paz),  17h.  (Mizusawa),  18h. 
(Helwan),  21h.  (De  BUt  and  Helwan),  22h.  (Batavia,  Victoria,  ManUa, 
Zi-ka-wei,  and  Helwan),  23h.  (Eskdalemuir,  De  BUt,  and  Mizusawa). 

cr^f    Qri     11V.     17,^     iR^     )    Further    repetitions    from    46''-5N.    151°-4E.,    the 
bept.  ya.    iin.   urn.  ^b».  epicentre    of    Sept.  7d.  17h.       See  note  to  that 

"  )        earthquake. 

Sept.  9d.  Records  at  Oh.  (Victoria),  4h.  and  6h.  CMizusawa),  8h.  (La  Paz),  12h. 
(Victoria.  La  Paz.  San  Fernando.  Manila,  Helwan,  and  Riverview), 
14h.  (Riverview,  Manila,  and  Batavia),  loh.  (Helwan),  21h.  (Manila  and 
^Mizusawa). 

Sept.  lOd.  Records  at  Oh.  (San  Fernando),  3h.  (Athens  and  Mizusawa),  lOh. 
(Lick  and  Berkeley),  13h.  (Mizusawa),  llh.  (Helwan),  15h.  (Mizusawa 
and  Manila),  16h.  (La  Paz  and  Monte  Cassino),  18h.  (Mizusawa),  21h. 
(Manila),  23h.  (Monte  Cassino  (2)  ). 

Sept.  lid.  2h.  27m.  6s.  Repetition  from  46'oX.  151=-4E.  See  note  to  Sept. 
7d.  17h. 

Sept.  lid.  3h.  47m.  9s.      Epicentre  36=-8X.  114'-3W.  (as  on  1918  Sept.  4d.). 

A  =  -  -330,   B  =  -  -730,  C  =  +  -599  ;  D  =  -  -911,   E  =  -)-  -412  ; 

G  =  --246,   H  =  -o46,  K  =  --801. 

A        Az.  P.        0-C.         S.  O-C.        L.  M. 


Q 

^ 

m.  s. 

s. 

m. 

s. 

s.            m. 

m. 

Tucson 

5-3 

147 

e  1   22 

0 

(e  2 

11) 

-14      e2-2 

3-5 

Berkeley 

6-4 

280 

— 

— 

—      e  3-9 

— 

Ann  Arbor 

24  1 

67 

— 

— 

— 

—        16-4 

— 

Georgeto^%Ti 

29-2 

74 

— 

— 

— 

—    e  170 

— 

Washington 

29-2 

74 

— 

— 

— 

—    e  16-5 

— 

Cheltenham 

29-4 

75 

16   55 

?L 

— 

—      (16-9) 

20-8 

Harvard 

N. 

33-4 

68 

e 17   19? 

>h 

— 

—      (17-3.;) 

— 

E. 

33-4 

68 

e  18  50? 

?L 

— 

—        19-9 

— 

Stonyhurst 

721 

35 

— 

— 

— 

—           — 

48-8 

Additional  records  :   Tucson  gives  MX  =  +  2  -Sm.         Ann  Arbor  LE  =  -f  16  -Sm., 
LX  = +15-2m.   and    -fl6-6m.  Cheltenham  PX  = -f  16m.49s.  Harvard 

eE  = +18m.50s.?    LX  ?  =  4- 19-8m.,    LE-+19-9m.  Ottawa   gives   4h.5m. 

to  4h.l7m. 
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1918.     Sept.  lid.  4h.  6m.  5s.      Epicentre  6°-5N.  126°  OE. 

A  =  -  -584,   B  =  ^  -804,  C  =  +  113  :  D  =  +  -809,   E  =  +  -588  ; 

G  =  --066,  H  =  -l-092,  K  =  -994. 

On  1918  Feb.  7d.  oh.  20m.  an  epicentre  6°-5N.  127°0E.  was  adopted  with  focal 
depth  4-  025  below  normal.  Direct  comparison  of  the  observations  support 
this  hypothesis  of  difference  in  focal  depth. 


Station  and 

i 

:= 

Component. 

A 

< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

, 

M.      S. 

s. 

M.      S. 

s. 

M. 

M. 

Manila 

w. 

9-5 

330 

6  2    34 

+  11 

_ 

— 

5-6 

6-4 

Taihoku 

0. 

190 

347 

e4      3 

-26 

8      7 

+  5 

11-4 

11-9 

Rata  via 

w. 

22-9 

237 

iS    14 

-  2 

i9    20 

-  3 

— 

9-9 

Zi-ka-wei 

— 

250 

351 

5    39 

+  1 

e9    57 

-  6 

— 

160 

Misusawa 

(). 

35-4 

21 

6    17 

-60 

— 

— 

— 

— 

Pertli 

M. 

39-6 

194 

10    23 

? 

13    54 

-  6 

18-0 

— 

Adelaide 

M. 

42-9 

166 

14    40 

?S 

(14    40) 

-  7 

(21-3) 

— 

Colombo 

M. 

45-9 

273 

14    25 

?S 

(14    25) 

-62 

— 

— 

Riverview 

46  8 

151 

e8    46 

0 

el5    41 

+  3 

e24-8 

29-7 

Sydney 

mT 

46-9 

151 

19    13 

?SR, 

24    55 

?L 

(24-9) 

— 

Melbourne 

M. 

47-7 

160 

— 

— 

15    55 

-  5 

20-1 

30-9 

Kodaikanal 

M. 

48-2 

278 

18    49 

? 

— 

— 

— 

— 

Bombay 

O.K. 

53-2 

289 

9     24 

-  3 

— 

— 

— 

— 

Mauritius 

M. 

71-9 

246 

20    49 

?S 

(20     49) 

0 

— 



Honolulu 

M. 

747 

69 

ell    43 

-  4 

21    43 

+  21 

39-9 

48-9 

Hehvan 

M. 

90-8 

300 

14    55 

+  95 

— 

— 

— 

— 

Zagreb 
Rocca  di  Papa 

W. 

990 

318 

e  14      1 

-  4 

(e  17    54) 

?PR, 

52-9 

64-9 

Ag. 

102-6 

315 

el8     10 

?PR, 

— 

— 

— 

18-7 

De  Bill              E. 

102-9 

327 

(el8    37) 

PRi 

— 

— 

8  53  3 

57-7 

N. 

— 

102-9 

327 

— 

— 

— 

e53  7 

54-5 

UccIp 

— 

104-0 

326 

— 

— 

— 

— 

e52-9 

56-9 

Moncalieri 

S. 

104-6 

320 

e  17    56? 

?PK, 

26    21 

-17 

420 

60-0 

Edinburgh 

M. 

1050 

333 

23    55 

? 

— 

— 

71-4 

Eskdalemuir 

O. 

105-4 

333 

el8    50 

?PR, 

e29    28 

y 

47-4 

60-5 

Stonvhurst 

M. 

105  9 

331 

— 

— 

— 

— 

— 

451 

Kew 

M. 

1061 

328 

— 

— 

— 

— 

— 

74-9 

Bidston 

M.S. 

106-4 

331 

29    25 

? 

38    55 

? 

— 

60-5 

Shide 

— 

1071 

328 

— 

— 

— 

— 

55-5 

71-7 

Barcelona 

— 

109-9 

319 

— 

— 

— 

— 

e59-l 

63-3 

Coimbra 

117-4 

322 

e61    40? 

?I, 

— 

— 

66-4 



San  Fernando  p.. 

— 

118-0 

318 

66    55 

?L 

— 

— 

(66-9) 

70-9 

X. 

— 

1180 

318 

58    55 

?L 

— 

— 

(58-9) 

71-9 

Ottawa 

— 

124-7 

18 

— 

— 

— 

— 

e57-9 

— 

La  Paz 

Bi. 

162-9 

127 

1 

20    23 

[  +  13J 

— 

— 

— 

— 

Additional    records  :         Manila   gives    MN  =  +  6  -9m.  Zi-ka-wei    PMN  = 

+  5ra.47s.,  PME  =  +6m.6s.,  SME  = +10m.l4R.,  SMN  = +10m.l7s.,  MN  = 
+  17 ■2m.  Adelaide    gives    P    at    3h.20m.45s.,    S    at    3h.27m.20s.     It    ia 

assumed  that  P  is  S  and  S  is  L,  and  both  are  Ih.  ^v^ong.  Rivervicw  PR, 
=  +lGm.43s.,  PS  =  +16m.0s.,  eSR,  =  +  19m.9s.  and  +19m.23s..  SRo  = 
+  20m.21s.,    Mj=+31m.49s.  Zagreb    MXW=+59-9m.  Moncalieri 

MN=+57-7m.         Stonyhurst  M  = +29-9m.         Ottawa  LE  = +70 -gm.,  etc. 


Sept.    lid.   5h.   56m.   57s. 
Sept.  7d.  17h. 


Repetition  from  46°-5N.    151°-4E. 


See  note  to 


Sept.  lid.  Records  also  at  Oh.  (Mizusawa),  Ih.  (iDzusawa  (2) ),  2h.  (Mizusawa), 
3h.  (Moncalieri,  Ilolwan,  Edinbiirsrh.  and  Adelaide),  5h.  (Stonvhurst), 
(ih.  (Ootomari,  Pe  Hill,  Maiiiln.  mikI  Moiiralicn).  ](lh.  (Rivervicw.  Apia, 
and  I'cclo).  1 1  li.  ( Kdiiibiirtrli  and  ilchvan),  l-'h.  (Hehvan).  I  (ih.  (Hocca 
di  Papa),  2(»li.  (Rocea  di  Papa,  Helwan,  Athens  (2),  and  De  Bilt), 
21h.  (Uelwan,  Rocca  di  Papa,  De  BUt,  and  Athens  (3)  ),  22h.  (Athens). 
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Sept.  12d.  9h.  38m.  30s.      Epicentre  39^oN.  72°  OE. 

A  =  +  -234,   B  =  +  -734,  C  =  +  -636  ;  D  =  +  -951,   E  =  -  -309  ; 


G  =  + 

•197, 

H  =  +605,  K 

=  -■772. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

9-4 

152 

e  2   24 

+    2 

— 

— 

— 

— 

Dehra  Dun 

10-3 

150 

2   30 

-    4 

— 

— 

— 

— 

Bombay 

20-6 

178 

4   43 

-    5 

— 

— 

— 

— 

Calcntta 

E. 

21-9 

136 

5      0 

-    4 

9     0 

-    3 

— 

— 

X. 

21-9 

136 

5      6 

+    2 

9      6 

+    3 

— 

— 

Colombo 

33-3 

166 

12   30 

?S 

(12   30) 

+    1 

— 

— 

Helwan 

34-5 

267 

9   30 

? 

— 

— 

— 

— 

Vienna 

401 

301 

6  9      0 

?PRi 

— 

— 

— 

— 

Graz 

40-9 

300 

9      3 

?PR, 

14   48 

+  28 

• — 

— 

Zagreb 

40-9 

298 

e  8   31 

+  29 

— 

— 



Rocca  di  Pa 

pa 

44-2 

293 

e  7   27 

-60 

(15   24? 

)     +19 

15-4? 

— 

I)e  Bilt 

46-5 

309 

— 

— 

1  16   13 

+  38 

i  ^0-5 

— 

Moncalieri 

46-6 

299 

15   41 

?S 

(15   41) 

+    5 

20  0 

— 

Manila 

49-4 

106 

e  16  30 

m 

(e  16  30) 

+  19 

— 

— 

Edinburgh 

50-4 

315 

21   30 

?L 

— 

— 

(21-5) 

37-2 

Eskdalemuli 

50-6 

315 

— 

— 

i  17    11 

+  45 

— 

.Shide 

50-9 

308 

— 

— 

— 

— 

220 

— 

Bldston 

51  0 

312 

8   24 

-49 

17    18 

+  47 

— 

31  1 

oeca  di  Papa 

gives  maxima  between  P 

and  S, 

ME  =  +9-2m.,  MN  =  +11 

■5m. 

1918.     Sept.  12d.  13h.  15m.  20s.       Epicentre  46°-5N.  151°-4E. 


(as  on  Sept.  7d.  17h.). 


A-=  -604,   B 


G 


•330,  C=  +725  ;  D  = 

-■637,   n=  +347,   K  = 


+  •479,   E  =  +  ^878  ; 
-•688. 


When  a  direct  comparison  is  made  between  the  records  for  this  earthquake  and 
those  for  Sept.  7d.  17h.  the  agreement  is  fairly  consistent.  Hence,  though  the 
material  is  scanty  a  focal  height  of  0-030  above  the  normal  has  been  assumed 
as  for  Sept.  7d.  17h. 


Station  and 
Component. 

COIT. 

for 
Focus 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

Q 

M. 

s. 

s. 

M.       S. 

s. 

M. 

M. 

Ootomari 

0-0 

59 

285 

2 

9 

+  38 





33 

46 

Mizusawa          e. 

+  0^4 

10-5 

229 

2 

52 

+  9 

— 

— 

4^5 



N. 

+  0^4 

10-5 

229 

2 

58 

+  15 

— 

— 

45 

— 

Zi-ka-\vei 

+  1-8 

27-6 

247 

— 

— 

— 

— 

el04 

176 

Taihoku 

+  2^1 

32-0 

238 

e  12 

45 

?S 

(12    45) 

+  3 

18-7 

201 

Honnhilii 

+  3^0 

47-9 

104 

16 

10 

?S 

(16     10) 

-20 

26-8 

29^3 

Victoria 

+  3-4 

54^6 

54 

— 

— 

— 





362 

C'lildmlOT 

+  3-8 

72-3 

261 

42 

40 

?L 

— 

— 

(42^7) 



Edinburgh 

+  3^9 

75-4 

346 

21 

40 

?S 

(21     40) 

-35 

— 

47-7 

F.skdalemuir 

+  3^9 

75-9 

345 

— 



— 



407 



\'ienna 

+  3^9 

77-3 

331 

— 

— 

— 

_ 

e427 



De  Bilt 

+  39 

77-3 

340 

— 



e22  (40) 

+  3 

e48-7 



Bidston 

+4^0 

77-7 

345 

23 

28 

?s 

(23    28) 

+  45 



512 

Graz 

+  4^0 

78-8 

331 

p  12 

28 

-   7 

— 

— 

Uccle 

+4-0 

78-9 

340 

— 

— 

— 



e44-7 

53-7 

Kew 

+4^0 

79-0 

342 

— 

— 

— 



— 

59-7 

Zagreb 

+4^0 

79-7 

330 

el2 

39 

-   1 

22    52 

-14 

44-7 

507 

Riven'iew 

+  4^0 

80-3 

180 

— 

— 

— 

— 

6  401 

50.8 

Paris 

+4-0 

80-9 

340 

— 

— 

— 

— 

e467 

512 

^^onca^e^ 

+4^1 

831 

335 

— 

— 

8  29      5 

V 

43-9 

501 

liocca  di  Papa 

+4-1 

84-4 

330 

— 



e32    58 

V 

479 

594 

i[elbourne 

+4^1 

84-5 

185 

— 

— 

— 

— 

429 

560 

Helwan 

+4^1 

86-9 

311 

24 

40 

?S 

(24    40) 

+  21 





Barcelona 

+4-2 

87-9 

337 

— 



— 

— 

e490 

54  0 

Coimbra 

+4^2 

9r5 

345 

55 

0 

?L 

— 

— 

56^7 

— 

Additional  records:  Ootomari  MN=+36m.  Taihoku  S=+16m.l3s. 
Bidston  S  = +28m.58s. -SR,?.  Zagreb  eNW  = +12m.45s.  Paris  MN 
=  +48-2m. 
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Sept.  12d.  18h.  3m.  Os.     Epicentre  So'ON. 
A  =  --539,   B  =  -196,  C=  +  -819 


160' OW.  (as  on  1917  June  22d.). 


D  = 


Sitka 

Victoria 

Honolulu 

St.  Louis 

Ottawa 

Washington 

Edinburgh 


N. 


G  =  --770,   H  =  -280, 


A 

13°- 8 
13-8 
23-4 
33-7 
48-2 
51-4 
5o-3 
67-5 


Az. 

71 
71 
90 
177 
79 
63 
70 
14 


P. 

m.  s. 

e  3  24 

e  3  30 

5    15 

6  12   42 

e  22     0 


K 

-C. 

s. 
+    1 
+    7 
-    6 

?S 

?SR, 


-•342,  E  =  +  -940; 
•574. 


m. 
(5 

(CO 


(12  42) 


O-C. 


Additional  records 


—  —    e  21     0 

26     0      ?SRi         — 

St.  Louis  L  =  +82  0in.  and   +99  1m. 


?SR, 


m. 

51 

e  51 

14-4 
e  22-5 
e  24-3 

26-2 


M. 
m. 
6-9 
68 
9-2 
15-4 


Sept.  12d.  18h.  25m.  4.5s 
A  =  +225,   B  = 


Epicentre  43°4N.  72°0W.  (as  on  1918  Aug.  21d.  4h.). 

= -691,  C= +-687  ;  D  =  - -951,   E  =  -  309  ; 

G  =  +212,   H  =  --653,   K  =  --727. 


A 

Az. 

P. 

O-C.        s. 

O-C.        L. 

M. 

g 

m.  s. 

s.         m.  s. 

s.          m. 

m. 

Ithaca 

3°  5 

255 

e  0  51 

-   4          — 

—      e  2-8 

— 

Toronto 

5  4 

275 

— 

—    (e  2  33) 

+   5      6  2-6 

3  0 

Cheltenham  n. 

5  9 

220 

— 

—         — 

—      6  40 

4-7 

E. 

5-9 

220 

— 

—         — 

—      e  4-4 

5-2 

San  Fernando 

49-6 

74 

— 

—         — 

—       24-2 

28-2 

De  Bilt 

501 

51 

— 

—  (e  19  45) 

?SRi  e  19-8 

321 

Mizusawa 

92-2 

335 

— 

■ —         — 

—       57-6 

— 

Additional  records  :    Ithaca  gives  eLN  =  + 1  ^m.         Toronto  eL  =  +0-6m.  and 
eL?  =  +43-3m.  San  Fernando    PN  =12h.l3m.0s.   (some  error?),    MN  = 

+  27-2m.         De  Bilt  MN  =  +20-lm.         Mizusawa  E/W  =  +59-lm. 

Sept.  12d.  Records  also  at  Ih.  (San  Fernando),  2h.  (Athens  and  Mizusawa),  6h. 
(Athens),  7h.  (Athens  and  Zagreb),  llh.  (Athens),  13h.  (Zagreb),  14h. 
(Ootomari  and  Mizusawa  (2)  ),  15h.  (Athens),  16h.  (Zi-ka-wei),  17h. 
(Athens  (2)  ),  20h.  (Helwan),  22h.  (De  Bilt). 


Sept.   13d. 


6h.  54m.  12s.  I 

7h.  7m.  40s.  ii 

7h.  50m.  ISs.  Ill 

llh.  3m.  15s.  IV 


Epicentre  21'  ON.  120°  OE. 

(as  on  1917  Feb.  17  and  Aug.  14). 


A  =  --167,   B  =  +-808,  C=+-358;  D  =  + -866,   E 

G  =  --]79,   H  =  +-310,  K  =  --934. 


+  ■500 


Station  and 

.9 

J2 
3 

Component. 

"3 
a 

3 

A 

2 

P 

O-C. 

S. 

O-C. 

L. 

M. 

<, 

M. 

s. 

.s. 

M.     S. 

s. 

M. 

M. 

I    Taihoku 

O. 

4 

3 

19 

1 

14 

+  7 

(1    55) 

-  3 

1-9 

_ 

II 

(). 

4 

3 

19 

0 

57 

-10 

(1     41; 

-17 

1-7 

-- 

III 

0. 

4 

3 

19 

1 

12 

+  5 

(2      3) 

+  5 

2-0 

— 

IV 

o. 

4 

3 

19 

1 

10 

+  3 

(1    59) 

+  1 

20 

— 

1    Manila 

w. 

6 

4 

171 

p  1 

32 

-   6 

— 

3-6 

— 

11 

w. 

6 

4 

171 

p  1 

50 

+  12 

— 

— 

III 

\v. 

6 

4 

171 

p  1 

34 

-  4 

_ 



3-8 

5-2 

IV 

w. 

6 

4 

171 

el 

35 

-   3 

— 

— 

3-6 

— 

I    7/i-ka-wei 



10 

3 

7 

— 

—  ■ 



e5-2 

— 

H 



10 

3 

7 

— 

_. 

— 

— 

_- 

7-6 

111 



10 

3 

7 

— 

. — 





e5-6 

80 

IV 

10 

3 

7 

e2 

47 

+  13 

— 

— 

__ 

6-8 

I    Mizusawa 

o. 

25 

6 

40 

5 

28 

-16 

— 

— 

— 

— 

III 

o. 

25 

6 

40 

5 

24 

-20 

— 

— 



— 

1    Batavia 

w. 

30 

1 

207 

p6 

48 

+  19 









III 

w. 

30 

1 

207 

5 

42 

-47 

-- 

— 

— 

— 

Continued  on   next  page. 
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£ 

■= 

Station  and 

3 

Compdnent. 

1 

A 

1 

< 

P. 

0-C. 

S.           0-C. 

L. 

M. 

1 

M. 

s. 

s. 

M.    s. 

s. 

M. 

M. 

I    Coldnilo 

M. 

41 

4 

256 

9 

20 

?PK, 



__ 





m 

M. 

41 

4 

256  1 

25 

42 

?1, 

— 

— 

(25-7) 

— 

IV 

M. 

41 

4 

256 

24 

45 

?L 

— 

(24-8; 

— 

IV  Kiverview 

— 

62 

3 

151 

— 

^ 

— 

330 

— 

11   Mauritius 

M. 

73 

3 

240 

44 

26 

VL 

— 

— 

(44-4) 

— 

1 1   Hehvan 

M. 

78 

7 

298 

30 

20 

?L 

— 

(30-3) 

— 

IV 

M. 

78 

7 

298 

33 

45 

?L 

— 

— 

(33-81 

— 

I     DeBilt 



87 

7 

326 

— 

— 

e22  (37) 

-72 

e48-3 

50 

1 

II 

— 

87 

7 

326 

— 

— 

— 

— 

e48-3 

49 

8 

III 



87 

7 

326  ' 

— 

— 

— 

— 

e48-3 

50 

0 

IV 

— 

87 

7 

326 

— 

— 

— 

— 

e47-4 

50 

1 

IV  Rocra  di  Papa 

Ag. 

88 

2 

315 

— 

— 

— 

— 

e56-8 

65 

6 

IV  Ucole 

88 

7 

325 

— 

— 

— 

— 

e48-8 

51 

8 

I     Edinbiirgli 

M. 

89 

5 

332 

22 

48 

?S 

(22    48) 

-81 

— 

66 

3 

IV 

M. 

89 

5 

332 

38 

45 

?1. 

— 

— 

(38-8) 

52-8 

I     Eslvdalemuir 

G. 

89 

8 

332 

— 

_ 

— 

— 

45-8 

— 

IV 

G. 

89 

8 

332 

— 

— 

— 

— 

43-8 

— 

n   Stonyhurst 

M. 

90 

4 

330 

— 

— 

— 

— 

— 

54-6 

III 

M. 

90 

4 

330  ; 

— 

— 

— 

— 

— 

54-6 

1 1   Kew 

M. 

90 

7 

328 

56 

20 

?L 

— 

— 

(56-3) 

— 

IV  Paris 

— 

90 

8 

324 

— 

— 

— 

— 

e49-8 

57-8 

1    Bidston 

M.S. 

90 

9 

330 

40 

24 

?L 

— 

— 

(40-4) 

47-8 

IV 

M.S. 

90 

9 

330  ' 

24 

57 

?S 

(24    57) 

+  34 

55  0 

11  Shide 

— 

91 

7 

327 

— 

— 

— 

— 

41-9 

— 

in 



91 

7 

327 

— 

— 

— 

— 

54-8 

— 

IV 

. — 

91 

7 

327 

— 

— 

— 

— 

47-4 

— 

11   Coimhra 

— 

102-2 

322 

— 

— 

— 

e58-l 

— 

Additional  records:    Manila  iii  MX=+4-8m.         Zi-ka-wel  ii  MN=+91m., 
HI  MX  =  +8-8m.,  IV  MX=+6-6m.  De  Bilt  I  MX=+50-2m.,  ii  MX  = 

+  49-9m..  Ill  MX  =  +49-9ni.  Uccle  gives  7h.56m.  to  Sh.llm.  and  8h.39in. 

to  Sh.olm.         Paris  gives  eL  from  7h.44m.  to  Sh.Om. 


Sept.  13d.  9h.  7m.  35s.     Epicentre  iO'-3X.  139° -SE. 

A  =  -  -580,  B  =  -  -495,  C  =  +  -647  ;         D  =  +  -649,   E  =  +  -760  ; 
G  =  --492,   H  =  +-420,   K  =  --763. 


Az. 


0-C. 


0-C. 


M. 


Mizusawa 

1-7 

133 

0   28 

+    2 

0  47 

-   1 

— 

— 

Tokyo 

4-7 

178 

0  44 

-29 

1    13 

-56 

1-4 

1-6 

Osaka 

6-5 

212 

1   59 

+  20 

— 

— 

3-4 

4-6 

Kobe 

6-6 

213 

1   40 

-    1 

— 

— 

30 

3-4 

Ootomari 

6-8 

19 

2   24 

+  40 

— 

— 

4  0 

— 

Zi-ka-wei 

17-2 

244 

e  4     7 

0 

— 

— 

— 

— 

De  Bilt 

E. 

79-6 

333 

— 

— 

— 

— 

e 

43-4 

48-5 

X. 

79-6 

333  (e 

12   14) 

-   3 

e  12   14 

?P 

e 

44-4 

45-2 

Additional  records:  Mizusawa  gives  SX  = +49s.  Tokyo  MX'  =  +l-5m.. 
M,E  =  +3  0m.,  M2X= +2-3m.,  &c.  Osaka  MX=+4-0m.  Kobe  MX 
=  +2-6m.         Zi-ka-wei  PME  - +4m.l3s. 


Sept.  13d.  Records  also  at  Oh.  (San  Fernando  and  Mizusawa),  Ih.  (De  Bilt), 
2h.  (Kodaikanal).  3h.  (Athens),  4h.  (Mizusawa  (2)  ),  6h.  (De  Bilt).  9h. 
(Mizasawa),  lOh.  (Athens),  13h.  (Athens  and  Mizusawa).  15h.  (Mizusawa 
and  Tokyo),  16h.  (Taihoku  (2)  ),  18h.  (Mizusawa),  23h.  (San  Fernando). 
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1918.     Sept.  Ud.  17h.  4m.  45s.     Epicentre  45°  ON.  152°1E. 

A  =  -  -625,   B  =  +  -331,  C  =  +  -707  ;  D  =  +  -468,   E  =  +  -884  ; 

G  =  --625,   H  =  +  -331,  K  =  --707. 

Direct  comparison  indicates  that  this  is  not  a  mere  repetition  of  either  Sept. 
7d.  17h.  or  Sept.  8d.  5h. 


6 

^ 

Station  and 

.s 

■^ 

Component. 

"3 

A 

< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

M.     s. 

s. 

M.     S. 

s. 

M. 

M. 

Ootomari 

o. 

6 

7 

294 

1    58 

+  16 

_ 

_ 

3-5 

4-3 

Mizusawa 

o. 

10 

0 

238 

2    32 

+  2 

4     11 

-18 

— 

— 

Tokyo 

w. 

13 

2 

236 

e3    42 

+26 

(e5    42) 

-   7 

e5-7 

— 

Osaka 

(). 

16 

4 

237 

3      5 

-52 

(6     53; 

-11 

6-9 

13-4 

Kobe 

o. 

16 

5 

237 

e4      0 

+   1 

— 

— 

9-9 

12-3 

Zl-ka-\vei 

— 

27 

6 

251 

5     54 

-10 

10    30 

-22 

— 

15-9 

Taihoku 

0. 

31 

7 

241 

— 

— 

e  11    30 

-33 

18-3 

19-4 

Manila 

w. 

40 

2 

231 

e8      3 

+  6 

13    57 

-13 

15-2 

15-7 

Honolulu 

M. 

47 

0 

103 

e8    51 

+  4 

15    39 

-  2 

26-2 

29-8 

Victoria 

M. 

55 

1 

54 

16    32 

?S 

(16    32) 

-50 

32-3 

401 

Batavia 

W. 

65 

2 

231 

— 

— 

— 

.—  . 

— 

21-2 

Apia 

W. 

67 

3 

142 

120    28 

?S 

(20    28) 

+34 

— 

21-2 

Bombay 

O.E. 

69 

3 

276 

20      4 

?S 

(20      4) 

-14 

— 

42-6 

Colombo 

M. 

72 

7 

262 

21     15 

?s 

(21    15) 

+  17 

— 

48-8 

I^mberg 

B.O. 

75 

0 

328 

e  13    51 

? 

— ■ 

— 

e42-6 

46-6 

Edinburgh 

M. 

77 

0 

346 

18     15 

9 

— 

— 

— 

48-8 

I)e  Bilt              N. 

— 

78 

8 

340 

12     26 

+  14 

22     12 

+  2 

36-3 

52-5 

E. 

— 

78 

8 

340 

— 

— 

22     16 

+  6 

— 

44-6 

Stonyhurst 

M. 

78 

8 

345 

— 

— 

— 

— 

— 

51-2 

Riverview 

— 

78 

9 

181 

el2    33? 

+  21 

e22    13? 

+  2 

e330 

41-2 

Sydney 

M. 

78 

9 

181 

21    51 

?S 

(21    51) 

-20 

— 

— 

Bidston 

M.S. 

79 

3 

345 

15    45 

?PR, 

22    21 

+  6 

— 

53-8 

Ann  Arbor 

B. 

79 

5 

39 

10    45 

-91 

21    33 

-45 

40-2 

— 

Ottawa 

^ 

80 

2 

32 

12    23 

+  3 

22    27 

+  2 

e36-8 

— 

Toronto 

M. 

80 

2 

35 

e  16    39 

?PR, 

e21    21 

-64 

37-3 

51-2 

Uccle 

— 

80 

2 

340 

e  12    21 

+  1 

e22    21 

-  4 

44-3 

45-3 

Kew 

M. 

80 

7 

343 

— 

— 

— 

— 

50-2 

Zagreb 

W. 

81 

2 

331 

el2    25 

-  1 

122    33 

-  4 

(e43-3) 

54-3 

Shide 

— 

81 

6 

344 

22    44 

?S 

(22    44) 

+  2 

42-6 

65-4 

Ithaca 

B.O. 

82 

5 

34 

el7    15 

?PR, 

22    32 

-20 

e411 

— 

Paris 

— 

82 

5 

340 

il2    35 

+  2 

122    47 

-  5 

43-2 

47-1 

Pola 

W. 

82 

8 

332 

e23    16 

?S 

(e  23     16) 

+  21 

e450 

47-5 

Melbourne 

M. 

83 

0 

186 



— 

(23     15) 

+  18 

23-2 

23-4 

Harvard 

B.O. 

84 

5 

31 

— 

— 

e34    39 

V 

e46-8 

— 

Moncalieri 

S. 

84 

7 

336 

12    40 

-  6 

24      1 

+45 

42-2 

49-9 

Athens              n. 

M. 

85 

0 

322 

12    43 

-  5 

23      2 

-17 

— 

53-9 

E. 

M. 

85 

0 

322 

e  12    48 

0 

— 

— 

e37-8 

55-4 

Washington 

Mar. 

85 

1 

36 

12    51 

+  2 

23     11 

-  9 

46-2 

— 

Georgetown 

— 

85 

1 

36 

el2    55 

+  6 

23    24 

+  4 

47-2 

— 

Rocca  di  Papa 

Ag. 

86 

0 

331 

i  12    50 

-  3 

23    10 

-20 

e46-6 

56-8 

Helwan 

M. 

87 

8 

312 

14    33 

+  89 

— 

— 

— 

62-8 

Barcelona 

— 

89 

5 

338 

— 

— 

123    58 

-11 

34-2 

48-8 

Tortosa 

— 

90 

5 

339 

23    42 

?S 

(23    42) 

-37 

46-2 

59-2 

Coimbra 

— 

93 

1 

345 

e20      5 

■? 

30    55 

?SRi. 

46- 1 

55-3 

Algiers 

B.M. 

93 

6 

334 

— 

— 

e23    57 

-55 

51-2 

53-7 

Rio  Tinto 

M. 

95 

0 

343 

26     15 

?s 

(26    15) 

+69 

— 

59-2 

San  Fernando 

— 

96 

3 

343 

— 

— 

— 

— 

52-2 

55-2 

Mauritius 

M. 

106 

9 

258 

55    15 

?L 

— 

— 

(55-2) 

59-4 

I. a  Paz 

Bi. 

135-9  1 

63 

19    36 

[+4] 

65-8 

67-6 

For  Notes  see  next  page. 
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Notes  to  Sept.  14d.  17h.  4m.  45s. 

Additiona]     records:      Ootomari     gives     MX  =  +6-4m.         ^liziisawa     PN  = 
T2ia.35s.  Osaka    MN  =  +10-9m.  Kobe   MX  =  +12-4m.  Zi-ka-wei 

MN  =  -15-9m.  Manila    MN  =  ~15-3m.  Honolulu    T„  =17h.5m.2s. 

Victoria  S  -^  +  20m. 58s.,  probably  L.  Batavia  selves  e  =17h.5m.  Edin- 

burgh records  P  as  lib.  De  Bilt  T„  =17h.(5m.23s.).      Epicentre  44=-7N. 

153"-6E.  Riverview  MX  = +40-7m.  Ottawa  L  =- +39 ■2m.,    +50-2m., 

&c.,      To  =17h.5m.ls.  Toronto      eL  =  +43-2m.,      L=+50-2m.  Uccle 

To  =17h.5m.6s.  Zagreb  IP  =  +12m.37s.  and    +12m.45s.,  eS  =  +22m.28s., 

To=17h.5m.5s.      Also      eP  =17h.44m.42s.  Pola      eS  =  +33-4m.,      MX  = 

-^55-2m.  Harvard    L=+500ni.,     -ro4-lm.,     +601m.,    and     T650m. 

Moncalieri    MX  =  +54-8m.  Athens    To -^  17h.5m.7s.  Georgetowii    LE 

=  +50-7m.  Coimbra     PR,X?  = -r21m.l5s.,       LX=+490m.,       MX  = 

+  61  ^m.  San    Fernando    MX=+58-8m.  Maui'itius    PX  = +59m.27s. 

(  =ME).    MX=+63-4ni.  La    Paz    PRi  = +23m.44s.  Andalgala    and 

Clpolletti  record  P  at  18h.23m.36s.  and  18h.16m.48s.  respectively,  which  may 
refer  to  this  earthquake,  with  an  error  of  Ih.  But  the  lit  even  then  is  not 
good,  and  these  observations  have  been  relegated  to  the  final  note. 


iept.  14d.  Records  also  at  Ih.  (Taihoku).  4h.  and  9h.  (Mizusawa),  18h. 
(CipoUetti.  Andalgala,  and  Cape  Town),  19h.  (Mizusawa),  21h.  (Athens), 
23h.  (Edinburgh). 


iept.  15d.  16h.  41m.  6s.     Epicentre  34''-5N.  10"-0W.  (as  on  1915  July  lid.). 

A  -  +  -812,  B  -  -  -143,  C  =  +  -566  ;  D  =  -  174,   E  =  -  -985  ; 

G  =  +o58,   H  =  -098,   K  =  --824. 

A  Az.            P.        O-C.         S.  0-C.        L.  M. 

o  ,  m.  s.         s.  m.  s.  s.           m.  m. 

San  Fernando           3-7  56         16+8  —  —          —  — 

Coimbra                      5-9  12          1   24      -   7  2  22  -19  —  2-6 

De  BUt                      20-7  27          —              —  —  —    e  10-5  11-2 

Zagreb                       22-7  52  e  7   13          I  —  —           —  9-2 

Coimbra  gives   MX=ls.   less   than   ME,   To  =16h.41m.l7s.  De   Bilt   MX  = 

+  10  •8m.  San    Fernando    and    De    Bilt    both   suggest    epicentre    36^ -ON. 

11°-0W.,  which  would  perhaps  give  a  better  result  than  the  old  epicentre 
adopted  above. 


?ept.  15d.  Records  also  at  Oh.  (San  Fernando),  2h.  (Zi-ka-wei),  3h.  (Taihoku), 
4h.  (Edinburgh),  6h.  (Manila  and  Victoria),  7h.  (Osaka  and  Zi-ka-wei), 
9h.  (Edinburgh  and  Athens).  lOh.  (Zagreb),  12h.  (Zi-ka-wei  (2)  and 
Taihoku),  13h.  (La  Paz),  18h.  (Honolulu,  De  Bilt,  Zi-ka-wei,  and  Manila), 
20h.  (Zi-ka-wei). 


Sept.  16d.  5h.  55m.  45s.     Epicentre  21°0N.  120°  OE.  (as  on  1918  Sept.  13d.). 

A  =  -  -407,   B  =  +  808.  C  =  +  -358  ;  D  =  +  -866,   E  =  +  -500  ; 

G  =  --179,   H=+-310,   K  =  --934. 

A  Az.  P.  O-C.  L.  M. 


Taihoku 

4-3 

19 

1   20 

+  13 

21 



Manila          e. 

6-4 

171 

e  1   31 

-   7 

3  1 

4-9 

Colombo 

41-4 

256 

25   15 

?L 

(25-2) 

— 

Kodaikanal 

42-3 

263 

27      9 

?L 

(27-2) 

— 

De  Bilt 

87-7 

326 

— 

— 

e  48-2 

57-3 

Edinburgh 

89-5 

332 

51    15 

?L 

(51-2) 

55-8 

Bidston 

90-9 

330 

53   27 

IL 

(53-4) 

60-6 

Iditional    records  : 

Manila 

gives 

MX  = 

+  3-5m. 

De    Bilt    gives 

+  57-2m. 

MX  = 


148 

Sept.  16d.  13h.  4m.  Os.     Epicentre  48°-5S.  162°-5E. 

A  =  -  -632,  B  =  +  199,  C  =  -  -749  ;  D  = 

G  =  +-714,   H  =  --225,  K  =  - 


h-301,   E 
•663. 


+  -9c 


Melbourne 

Riverview 

Sydney 

Adelaide 

Honolulu 

La  Paz 

Victoria 

Toronto 

Helwan 

Ottawa 

Athens 

Rocca  di  Papa 

Moncalieri 

De  BUt 

San  Fernando 

Paris 

Eskdalemuir 

Stonyhurst 

Coimbra 

Bids  ton 


16-6 
170 
170 
22-3 
78-2 
1010 
1161 
1380 
138-7 
1411 
148-6 
157-8 
157-8 
162-5 
165-2 
165-4 
166-8 
168-9 
169-2 
169-5 
169-7 


Az. 

304 
326 
326 
299 

37 
131 

45 

74 
260 

74 
269 
264 
264 
268 
293 
219 
279 
313 
305 
221 
304 


(3  54) 
i  4  5 
3  54? 

!  22  0 

56  23 

57  49? 


O-C. 

s. 

-  6 

0 

-11 


S. 


3  54 
e  7  20 


O-C. 


?P 

+  2 


7-3 
e  8-6 


(9  35) 
(e  22  0) 


+  24 
-  2 


76  0   ?L 


e  76  49 
e  50  39 


32  0 


e  91  18 

86  18 


?L 


I      e  94  30 


?L 


99  12 


9-6 
41-7 

—  (56-4) 

—  (57-8? 

—  67-2 

—  (76-0) 

—  e  69-0 

—  (e  76-8) 

—  e  54-2 

—  e  96-0 

—  e  101-2 

—  e  87-0 

—  (93-0) 

—  e  98-0 

—  88-0 
?   e99-0 

—  6  98-0 
?   (86-3) 


M. 
m. 
9-8 
9-1 

12-7 
45-6 
79-2 
)  68-6 
74-5 


77-0 
99-5 
102-9 
106-5 
104-2 
107-6 

Additional  records:  Riverview  gives  iS  =  +7m.38s.,  MN=+9-4m.,  MZ  = 
+  10-2m.,    To=13h.3m.55s.,    Epicentre    47°-5S.    165°-0E.  La    Paz    L  = 

+  78-2m.  Toronto     L  =  +69-3m.,     and     eL=+72-7m.  Ottawa     L  = 

+  75-0m.    and    81-Om.  Athens   L  =  +76-9ni.  De    Bilt   MN=+90-4m. 

Epicentre  47°-5S.   165°-0E.         San  Fernando  gives  L  as  the  P  of  another 

shock. 

Sept.  16d.  Records  also  at  Oh.  (Mizusawa  (2)  and  San  Fernando),  2h.  (Taihoku 
and  Zi-ka-wei),  4h.  (Mizusawa),  oh.  and  lOh.  (Athens),  14h.  (Athens  and 
Rocca  di  Papa),  15h.  (Cipolletti),  17h.  (La  Paz),  20h.  (Zi-ka-wei  and 
Zagreb). 

Sept.  17d.  Records  at  Oh.  (San  Fernando),  Ih.  (Zagreb),  2h.  (Zagreb,  Rocca  di 
Papa,  Uccle,  and  Zurich),  5h.  (Denver),  lOh.  (Athens  and  Hokoto),  13h. 
(Kew  and  Manila),  14h.  (La  Paz),  19h.  (Batavia),  22h.  (Balboa  Heights). 

Sept.  18d.  22h.  18m.  35s.     Epicentre  2r-0N.  120"-0E.  (as  on  1918  Sept.  16d.). 
A  =  --467,   B  =  +-810,  C=+-358. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

4-3 

1     7 

0 

(1   52) 

-   6 

1-8 

— 

Manila 

6-4 

e  1  31 

-    7 

— 

31 

3-6 

Zi-ka-wei 

10-3 

2  43 

+    9 

— 

. — • 

— 

— 

De  BUt 

87-7 

— 

— 

— 

—    e  48-4 

500 

Edinbiu-gh 

89-5 

50   25 

?L 

— 

— 

(50-4) 

— 

La  Paz 

171-1 

e  52   31 

? 

— 

— 

— 

Sept.  18d.  Records  also  at  2h.  (San  Fernando  and  Rocca  di  Papa),  7h.  (Rocca  di 
Papa),  18h.  (Taihoku  (2)  ),  19h.  (Helwan),  20h.  (AHzusawa). 

Sept.  19d.  Records  at  2h.  (San  Fernando,  Manila  (2),  Riverview,  and  Batavia), 
19h.  (Batavia),  20h.  (Riverview,  Helwan,  and  Perth),  22h.  (San  Fer- 
nando and  Mizusawa),  23h.  (Taihoku). 

Sept.  20d.  R(!cords  at  Ih.  (Monte  Cassino),  2h.  (Zi-ka-wei  and  Monte  Cassino), 
3h.  (Manila),  4h.  (Zi-ka-wei,  Monte  Cassino,  and  Mizusawa),  22h. 
(Mizusawa). 


Sept.  21d.     Records  at  Oh.  (San  Fernando),  2h.  (Monte  Cassino),  13h.  (Batavia), 
15h.  (Tokyo),  18h.  (San  Fernando). 
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1918.     Sept.  22(1.  9h.  54m.  55s.       Epicentre   O^'^N.  100°0E. 

(a^  oil  1915  April  3d.). 

A  =  --174,   B  =  +  -985,  C  =  + -009  ;  D  =  + -985,   E  =  +-174; 

G  =  -002,   H=+009,  K  =  -1000. 

This  deteriiiination  would  generally  be  improved  if  a  slight  depth  of  focus  were 
assumed,  say  0-015.  But  as  La  Paz  iiear  the  anticentre  gives  a  positive 
residual  for  [P]  the  evidence  is  not  sufficiently  conclusive. 


Station  and 
Cuniponeut. 


O-C. 


o-c. 


S 

< 

, 

M. 

s. 

s. 

SI.     s. 

s. 

M. 

M. 

Hatavia 

w. 

9 

5 

134 

12 

12 

-11 

4    30? 

+  14 

_ 

6-1 

( 'i  ilonibu 

M. 

21 

2 

289 

(5 

29) 

+  34 

(9      5) 

+  17 

9-1 

14-2 

Kiidaikanal 

M. 

24 

5 

295 

10 

29 

?S 

(10     29j 

+  35 

141 

16-1 

(  alcntta             e. 

O.E. 

24 

7 

333 

5 

41 

+  6 

10     11 

+  14 

— 

— 

X. 

O.E. 

24 

7 

333 

5 

47 

+  12 

10     17 

+  20 

— 

— 

MiiiiiUi 

W. 

25 

0 

55 

e5 

41 

+  3 

(10      5) 

+  2 

101 

— 

Taihuku 

0. 

32 

1 

39 

8 

7 

?PRi 

11     54 

-16 

16-6 

19-6 

Biiiiibav 

O.E. 

32 

4 

306 

6 

40 

-12 

— 

— 

— 

— 

Perth 

M. 

35 

7 

158 

11 

29 

•) 

— 

— 

— 

— 

Zi-ka-wei 

— 

36 

8 

31 

7 

25 

-3 

13    21 

0 

— 

23-6 

Simla 

O.E. 

37 

5 

327 

— 

— 

6  13    29 

-  2 

— 

21-8 

Mauritius          x. 

M. 

46 

1 

240 

14 

29 

?S 

(14    29) 

-60 

21-7 

23-5 

E. 

M. 

46 

1 

240 

14 

53 

?s 

(14    53) 

-36 

20-9 

23-4 

1  isaka 

O. 

47 

5 

40 

8 

45 

-   6 

— 

— 

— 

11-6 

Mizusawa           e. 

O. 

53 

8 

39 

9 

36 

+  4 

17     14 

+  8 

— 

— 

Melbourne 

11. 

56 

4 

140 

— 

— 

17    29 

-10 

30-5 

32-9 

Sydney 

M. 

59 

0 

131 

17 

47 

?.S 

(17    47) 

-24 

— 

— 

Riverview 

— 

59 

0 

131 

69 

53 

-12 

il7    51 

-20 

26-9 

34-5 

Helwan 

M. 

71 

3 

301 

11 

47 

+  22 

— 

— 

— 

44-5 

Lemberg 

B.O. 

80 

6 

320 

68 

23 

-240 

21     59 

-31 

— 

22-8 

Cape  Town 

M. 

83 

3 

236 

22 

35 

?S 

(22    35) 

-25 

(40-1) 

45-1 

\'ienna 

— 

85 

4 

319 

e  13 

5 

+  15 

23    35 

+  12 

— 

— 

Zagrel) 

W. 

85 

5 

316 

i  12 

47 

-  4 

— 

— 

23-4 

Pompeii             e. 

O.A. 

86 

3 

311 

112 

31 

-24 

— 

— 

— 

— 

Pola 

W. 

86 

9 

315 

6  22 

59 

?S 

(e  22    59) 

-41 

6  23-3 

23-6 

K'ljcca  di  Papa 

Ag. 

87 

7 

312 

112 

56 

-   7 

23    35? 

-14 

— 

— 

Moncalieri 

S. 

91 

3 

315 

— 

— 

124      9 

-18 

50-4 

— 

DeBilt               X. 

— 

92 

6 

321 

— 

— 

124  (28) 

-13 

55-1 

56-2 

E. 

92 

6 

321 

— 

— 

— 

— 

581 

61-0 

Algiers 

B.M. 

95 

3 

309 

— 

— 

e24      2 

-67 

— 

58-6 

Kdinburgli 

M. 

97 

0 

328 

65 

5 

?L 

— 

— 

(65-1) 

68-1 

Hnuululu 

M. 

100 

9 

69 

24 

53 

?S 

(24     53) 

-71 

591 

68-9 

San  l''ernaudo  e. 

— 

102 

6 

308 

61 

5 

?L 

— 

— 

(61-1) 

83-1 

Victoria 

M. 

119 

3 

31 

63 

56 

?L 

66    54 

? 

(63-9') 

77-2 

1  ittawa 

— 

134 

9 

355 

el8 

35 

r-55] 

6  34    23 

? 

72-1 



Forunto 

M. 

136 

9 

359 

— 

— 

— 

— 

6  83-7 

84-8 

Washington 

Mar. 

140 

5 

356 

e  19 

25 

[-15] 

22     35? 

?PRi 

e80-l 



La  Paz 

Bi. 

160-2 

215 

20 

16 

— 

76-1 

79-8 

Additional  records  :    Batavia  gives  To  =9h.  54m.  18s.         Colombo  records  P  as 
S  and  S  as  L.  Zi-ka-wei    PMN  = +7m.27.s.,     PME  = +7m.31s.,     eS  = 

+  13m.l5s.,    MN=+241m.  Mizusawa    SX  =  ^17m.6s.,    To  =9h.55m.7s. 

Riverview  iS  = +17m.54s.,  MX=+31-6m.,  To  =9h.54m.54s.  Cape  Town 

records  S  as  P  and  L  as  S.        Victoria  L  =  +72-8m.        Ottawa  i=+22m.58s. 
(?PR,).         Toronto  L  at   +39-8m.  and   -1-57 -gm. 
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a««4^   ooA     10K     -q™    iq^     )    Repetitions  from  46'oN.  151°-4E.      See  note  to 
Sept.  22d.    12h.  o8m.   138.    J        ^     ^.    ^^    j^jj        Records  at  Osaka,  aiizusawa, 
13h.  48m.  3bs.    )        Ootomari,  and  Zi-ka-wei. 

Sept.  22d.  Records  also  at  2h.  (San  Fernando),  9h.  (Manila),  13h.  (Mizusawa, 
Zagreb,  and  Rocca  di  Papa),  14h.  (Mizusawa,  Zagreb,  Rocca  di  Papa, 
Stonyhurst,  Rio  Tinto,  and  De  BUt),  17h.  (Mizusawa),  19h.  (Colombo), 
20h.  (Mizusawa). 


pt.  23d.  2h.  13m. 

20s.     Epicentre  36' ON. 

28=  OE.  (as  on  1918  Mar 

17d.). 

A=  +-714, 

B  =  +-380.  C 

=  +•588 

;         D  =  +470, 

E  =  - 

883  ; 

G  =  + 

•519, 

H  =  +276,  K  =  --809. 

A 

Az. 

P. 

0-C.       S. 

O-C. 

L.          M. 

^ 

m.  s. 

s.         m.  s. 

s. 

m.         m. 

Athens 

Helwaji 

Pompeii 

Rocca  di  Papa 

Zagreb 

Pola 

Stonyhurst 

3°-9 
6-7 
11-6 
13-2 
13-3 
13-9 
27-6 

302 
154 
298 
301 
321 
314 
320 

i  1     2 

3  34 

2  54 

1   10 

e  3  20 

e  5  46 

+  1  — 
?L           — 

+  1  — 
?            — 

+  3  — 
?S      (e  5  46) 

-20 

il6         20 
(3-6)         — 

—  21 

—  7-7 
6  7-0         8-1 

—  18-2 

Zagreb  eMNW  = 

+  7  •4m. 

Rocca  seems  to  record  another  more  local  shock. 

Sept.  23d.  Records  also  at  Ih.  (Manila),  3h.  (Zagreb),  12h.  (La  Paz  and  Mizu- 
sawa), 13h.  (Hehvan),  17h.  (Apia),  20h.  (Mizusawa),  21h.  (Helwan), 
22h.  (San  Fernando). 

Sept.  24d.  Oh.  3m.  8s.     Epicentre  24°^0N.  121' -OE.  (as  on  1916  Nov.  14d.). 

A  =  -  470,  B  =  +  -783,  C  =  +  -407  :         D  =  +  857,  E  =  +  515  : 
G  =  -210,  H=+349,  K  =  -914. 

A  Az.           P.  0-C.  S.  O-C.  L.  M. 

o  o  m.  s.  55.  m.  s.  6.  m.  m. 

Taihoku                      11  24  0  17  0  —  —  07  — 

Hokoto                        1-5  251  —  —  0  40  -   2  09  1^1 

Zi-ka-wei                    7-2  3  —  —  —  —  e  4-9  — 

Manila                        94  180  —  —  e  4   12  -   1  —  — 

De  Bilt                      856  326  —  —  —  —  e  469  476 

Edinburgh               86^8  332  48  22  ?L  —  —  (48^4)  50^9 

Eskdalemuir            87  5  332  —  —  —  —  45  9  — 

Stonyhurst              88-2  330  —  —  —  —  —  52^4 

De  Bilt  gives  MN  =  +47 •4m. 

Sept.  24d.  Records  also  at  4h.  (Tokyo),  6h.  (Manila),  8h.  and  9h.  (Athens),  13b. 
(Tokyo). 

Sept.  25d.  9h.  52m.  208.     Epicentre  16'OS.  168°0E.  (as  on  1917  Nov.  29d.). 

A  =  -  940,  B  =  +  200,  C  =  -  276  ;         D  =  +  208,  E  =  +  -978  ; 
G  =  +270,  H  =  -057,  K  =  --961. 

A  Az.  P.  0-C.         S.  0-C.        L.  M. 

o  e  m.  s.         8.         m.  8.  8.  m.  m. 

Riverview                 234  210  e  5   20  -    1          9  26  -   7    elll  16-7 

Melbourne                298  218  —              —       11   16  -15        146  17-7 

Honolulu                 501  43  e  16  40        ?S    (e  16  40)  +20       257  30-7 

San  Fernando       1589  347  63  40        ?L          —  —     (637)  — 

Riverview  gives  also  S  =  +9m.20s.  and  MN  -=  +162m. 
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Sept.   '25d.     Records  also  at  4h.   (San   Fernando),   9h.   (Mizusawa,  Tokyo,   and 
Osaka),  llh.  (Hchvan),  13h.  (Rio  Tinto),  17h.  (IMizusawa),  20h.  (Helwan). 


Sept.  26d.  Oh.  16m.  2.5s.      Epicentre  46°-0N.  9°-0E.  (as  on  1917  Dec.  9d.). 
A  =  +  -686,  B  =  +  109,  C  =  +  -719. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Milan 

0-6 

0  52 

+  43 

— 

. 

. 

1-4 

Zurich 

E. 

1-4 

iO  26 

+    5 

i  0  42 

+   3 

— 

0-7 

V. 

1-4 

0  26 

+    5 

0  43 

+    4 

— 

10 

Paris 

5-2 

e  2  20 

?S 

(e  2  20) 

-   2 

3-3 

Uccle 

5-7 

e  1   23 

—   5 

— 

— 

e  2-9 

— 

Zagreb 

5-9 

i  1  30 

-    1 

2  20 

-21 

— 

2-5 

Additional  records:  Zurich  gives  MN  =  +0-8m.,  MV  =  -flOm.  Ncuchatel 
P= +47s.,  S  = +lm.l8s.,  T„=0h.l6m.33s.  Paris  iS  = +3m.5s.  Zagreta 
eP  =  +lm.24s.,  MNW  =  +2 -em. 

Sept.  26d.     Records  also  at  llh.  (La  Paz),  13h.  and  17h.  (Pompeii),  23h.  (La  Paz). 

Sept.  27d.  Records  at  Oh.  (Mizusawa),  Ih.  (San  Fernando),  2h.  (Helwan  and 
Edinburgh),  3h.  (Lick),  5h.  (Nagasaki,  Helwan,  Cape  To^vn,  Algiers,  and 
De  Bilt),  9h.  (Monte  Cassino),  llh.  (Taihoku),  12h.  (Tortosa),  loh.  (De 
Bilt),  22h.  (San  Fernando). 


>ept.  28d.    lOh.   19m.  30s.  ^i  |    ^^  26°  OS.  80°  OW.  (as  on  1917  Feb.  15,  16,  21). 

A  =  +  156,  B  =  -  -886,  C  =  -  -438  ;  D  =  -  -985,   E  =  -  174  ; 

G  =  -076,   H  =  +-431,  K  =  --899. 

The  South  American  stations  (except  La  Paz)  use  Cordoba  time,  4h.  16m.  48  -228. 
W.  of  Greenwich.  If  for  some  reason  they  have  in  this  case  used  standard 
time  (4h.  Om.  Os.  W.)  the  two  shocks  might  coalesce  into  one. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

II  Andalgala 

12-3 

101 

3  40 

+  37 

12  52 

? 



16-3 

II  La  Quiaca 

13-6 

77 

— 

— 

— 

— 

— 

4-5 

I  La  Paz 

14-5 

52 

3   25 

-   8 

6   21 

+    1 

7-9 

8-5 

II  Cipolletti 

16-4 

145 

4      4 

+    7 

6   22 

-42 

— 

7-9 

I  Victoria 

83-9 

333 

37      0 

?L 

— 

— 

(37-0) 

39-9 

I  Honolulu 

89-2 

294 

— 

— 

. — 

— 

37-7 

42  0 

I  Rio  Tinto 

93-8 

49 

50  30 

?L 

— 

— 

(50-5) 

58-0 

I  Algiers 

1001 

54 

— 

— 

— 

— 

48-5 

51-5 

I  Edinburgh 

104-3 

34 

6  30 

? 

— 

— 

— 

51-5 

I  Moncalieri 

106-6 

48 

e  51     1 

2 

— 

— 

53-3 

I  Helwan 

120-2 

68 

28  30 

?s 

(28  30) 

-21 

— 

II  La  Quiaca  gives  MN  =  +  4  -Om. 


Sept.  28d.     Records  also  at  4h.  (Denver),    llh.  (Kodaikanal),  16h.  (Moncalieri), 
23h.  (San  Fernando). 
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1918.     Sept.  29d.  12h.  7m.  5s.      Epicentre  35°  2N.  34°  7E. 


•672,  B  =  +  -465.  C  =  -h  -570  ;  D  =  +  -569,   E 

G  =  +-47-i,   H=+-328,  K  =  --817. 


■822  ; 


Station  and 

o 

4 

Component. 

A 

<*, 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

M.     .S. 

s. 

M.     S. 

s. 

M. 

M. 

Hehvan 

M. 

6 

0 

209 

1    43 

+  11 

_ 



_ 

81 

Athens 

M. 

9 

2 

291 

2    28 

+   9 

4    20 

+  12 

50 

7-6 

Lemberg 

B.O. 

16 

6 

335 

e4      7? 

+  7 

7    25 

+  16 

10-8 

Pompeii 

O.A. 

16 

8 

295 

3    45 

-17 

e6    56 

-17 

10-4 

— 

Monte  Cassino 

Ag. 

17 

5 

298 

4    11 

0 

— 

— 

— 

4-8 

Zagreb 

\V. 

17 

7 

312 

14    22 

+  9 

17    48 

+  15 

e8-9 

10-6 

Rocca  di  Papa 

18 

4 

298 

14    30 

+  8 

18      3 

+  14 

ell-4 

15-2 

Pola 

18 

5 

308 

e4    16 

-   7 

e7    49 

-  2 

e9-8 

13-7 

Milan 

Ag. 

21 

9 

306 

5     11 

-i-  7 

— 

— 

— 

11;9 

Moncalieri 

S 

22 

7 

304 

5    16 

-  3 

i  9     38 

+  19 

12-9 

181 

Zurich 



22 

9 

310 

e5    17 

+   1 

9    33 

+  10 

— 

— 

Marseilles 

Ma. 

24 

0 

299 

15    37 

+  9 

i  9     52 

+  8 

17-9 

— 

Algiers 

B.M. 

25 

5 

283 

5    42 

-   1 

10     22 

+  9 

12-4 

23-9 

Barcelona 

— 

26 

1 

294 

5    49 

0 

10     30 

+  6 

— 

20-9 

De  Bilt 

__ 

26 

9 

318 

5    57 

0 

10    37 

-   2 

12-9 

15-4 

Uccle 

— 

26 

9 

315 

5    53 

-  4 

10    32 

-   7 

el3-9 

19-6 

Paris 



27 

2 

310 

e5    55 

-  5 

110    33 

-12 

13-9 

18-4 

Kew 

M. 

29 

7 

314 

10    55 

?S 

(10    55) 

-34 

— 

22-9 

Shide 

— 

30 

1 

310 

6     23 

-  6 

11     53 

+  17 

17  9 

21-5 

Stonyhurst 

M. 

31 

8 

315 

7     25 

+40 

12    \9 

+44 

— 

25-5 

Bidston 

M.S. 

32 

0 

315 

6    55 

+  8 

12      1 

-   7 

— 

20-4 

Eskdalemuir 

G. 

32 

8 

320 

6    47 

-  8 

12      5 

-16 

15-9 

18-5 

San  Fernando 

— 

32 

9 

282 

6    55 

-   1 

(11     25j 

-57 

11-4 

31-9 

Dyce 

M.S. 

33 

0 

323 

6    36 

-20 

11    55 

-29 

17-8 

28-2 

Edinburgh 

M. 

33 

0 

321 

6     45 

-11 

— 

— 

— 

24-6 

Kio  Tinto 

M. 

33 

0 

288 

5     55 

-61 

— 

— 

— 

30-9 

Coinihra             e. 

— 

34 

2 

292 

7      3 

-  4 

12    36 

-  7 

20-9 

26-6 

N. 



34 

2 

292 

7     19 

+  12 

— 

— 

15-7 

24-6 

Cork 

— 

34 

8 

312 

12     55 

?S 

(12    55) 

+  3 

— 

25-4 

Simla 

O.E. 

35 

5 

85 

12    13 

?S 

(12     13) 

-50 

18-5 

191 

Bombay 

O.E. 

37 

4 

109 

7     10 

-23 

— 

— 

23-4 

Kodaikanal 

M. 

46 

2 

112 

19    49 

?SR. 

— 

— 

28-8 

31-6 

Colomlio 

M. 

50 

1 

116 

15    25 

?S 

(15    25) 

-55 

— 

36-2 

Mauritius          n. 

M. 

59 

5 

156 

25    43 

?L 

— 

— 

(25-7) 

33-6 

R. 

M. 

59 

5 

156 

18     13 

?S 

(18    13) 

-  4 

32-7 

Zi-ka-wei 

— 

70 

2 

65 

e22    35 

? 

— 

— 

— 

41-8 

Cape  Town 

M. 

70 

7 

194 

28    55 

'■> 

36    55 

9 

39-9 

41-9 

Ottawa 

— 

77 

8 

319 

12     12 

+  6 

22      8 

+  10 

e35-9 

— 

Osaka 

(>. 

78 

3 

56 

10    35 

? 

22      1 

-   3 

32-4 

43-1 

Manila 

W. 

78 

7 

80 

e  12    31 

+  20 

(22      0) 

-   8 

220 

22-4 

Batavia 

W. 

79 

2 

106 

ell    55 

-19 

— 

— 

e45-9 

24-9 

Ithaca 

B.O. 

80 

2 

317 

— 

— 

— 

e39-3 

— 

'J'oronto 

M. 

81 

0 

320 

— 

— 

23      7? 

^32 

37  0 

50-4 

OeorgPtown       n. 

— 

82 

7 

314 

e  11    54 

-40 

22     54 

0 

— 

— 

N. 

— 

82 

7 

314 

e  11     54 

-40 

22     58 

+  4 

— 

-- 

Washington 

Mar. 

82 

7 

314 

(e  12    50; 

+  16 

12     50 

?P 

e39-9 

— 

Ann  Arbor        n. 

\V. 

8» 

2 

320 

12    37 

-    6 

21     55 

-76 

34-9? 

22-9 

K. 

W. 

84 

2 

320 

12    25 

-18 

21     55 

-75 

— 

22-8 

\'ictoria 

M. 

94 

2 

348 

i        _ 



—     -  . 

•  e450 

59-8 

Perth 

M. 

101 

4 

122 

1        - 

— 

— 

48-9 

— 

l,a  Paz 

Bi. 

109 

7 

265 

e  19      2 

?PR, 

29    39? 

- 

559 

58-7 

Melbourne 

M. 

125 

2 

116 

— 

_ 

— 

i      — 

69-4 

74-4 

Riveniew 

— 

128 

6 

.  110 

0  57     31? 

V 

— 

681 

74-8  : 

Sydney 

M. 

128-6 

110 

i 

1 

C6      7 

?I.  ' 

r661) 

Additioijal    record.s  :     Athens   gives   MN=+7-4in.         Zagreb   iS  =  +7m.52s., 
M=+13r)m.  Pola      MN=+ll-6m.  Moncalieri      MX  =  +15-8m. 

Zurich   i  =  +5m.33s.  Dc    Bilt    MN  =  +15f>m.,    T„  =12h.7m.9s.  Uccle 

SR,  =  +12ni.4,Ss.  Paris  MN  =  +16-3m.  San  P>rnando  MN  =  +29-4m. 

Coinibra  To  =^12h.7m.9s.  Simla  S=+14m.5os.  All  these  records  are 
given  for  13h.  Ottawa  L  =  +47-9m.,  To  -  12h.7m.l9s.  Osaka  MN  = 
+  421m.  Manila    S=+18m.7s.    (?PK,),    MX  =  +221ni.  Batavia   eL 

=  +45ym.,    L^+50-9m.  Toronto    e=+27m.55s.,    eL  =  +47-2m.,    and 

+  49- 8m.         Washinirton    c?-^+llm.55s.  Ann    Arbor   gives,   with    the 

Bosch    instrument,    I'E  =  12m.l3s.  Victoria    eL=43-3m.,    and     +50-0m. 

La  Paz  adds  a  note  "  Probably  5  sees,  in  error."  Riverview  MX  =  +72-4mi 
MZ=  +77-3m. 
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Sept.  29(1.     Records  also  at  Oh.  (Tokyo,  Rocca  di  Papa,  Zagreb,  and  Athens), 
12h.  (Taihoku),  14h.  (Zurich  and  La  Paz),  23h.  (San  Fernando). 


Sept.  30d.  7h.  28m.  5s.      Epicentre  35=-0N.  24°0E.  (as  on  1913  Sept.  30d.). 

A=-f--7l8,  B  =  +-333,  C  =  + -574  ;  D  =  + -407,   E  =  --914; 

G  =  +o24,   H=--^-233,  K  =  --819. 


Athens 
Pompeii 
Rocca  di  Papa 
Zagreb  x.w. 

X.E. 

Pola 

Moncalieri 
De  BiJt 


Az. 

356 
310 
311 
332 
332 
325 


2-9 

9-4 
111 
12-5 
12o 
12-5 

15-9     314       e  4   41? 
21-7      328  — 


m.  s. 
1  0  42 
e  2  24 
e  2  47 
e  2  53 
e  2  58 
e  0  55 


0-C. 

s. 

-  3 
+  2 
+  1 
-13 

-  8 
I 


-50 


Additional  records  :    Athens  gives  m 
Zagi-eb  iMXE?  = +6m.50s.,   MXE  = 


-f46s. 
^6-9m. 


e  4   16 

4   55? 
i  5  38 


0-C. 

s. 

-f  3 
_  2 
+    6 


10 


i  6-5 


8   16?      +83        111 


e  8  55 


]\I. 


5-6 
7-9 
7-4 


4    e  11-6        12-6 


Rocca  di  Papa  e  =  +  2m. 24s. 


1918.     Sept.  30(i.  13h.  34m.  20s.     Epicentre  51°  ON.  179°  5W. 

A  =  --629,   B  =  -005,   C  =  +  -777;  D  =  -  009,   E=-!-1000; 

G  =  --777,   H  =  -007,  K  =  - -629. 


CJ 

^ 

1 

Station  and 

.5 

1 

1 

Component. 

1 

A 

S 
< 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

. 

„ 

M.      S. 

s. 

M.       .S. 

s. 

M. 

M. 

Plcmohilu 

M. 

34 

1 

142 

e7    52 

+46 

12     16 

-26 

13-7 

14-7 

Victoi'ia 

M. 

35 

6 

73 

(7     13) 

-   5 

(10    10) 

-174 

(15-1) 

(31-3) 

( isaka 

O. 

36 

1 

262 

7     16 

-   7 

— 

— 

180 

Berkeley 

— 

41 

7 

86 

e  17    40 

9 

— 

— 

— 

— 

Zi-ka-wei 

— 

47 

2 

270 

9      4 

+  16 

16     10 

+  26 



— 

.Manila 

W. 

59 

7 

259 

e  17    24 

?s 

(17     24) 

-55 

19-7 

— 

St.  Louis 

w. 

60 

6 

65 

12    40 

+  144 

18    22? 

-  9 

22-2 

33-8 

Tornnto 

M. 

62 

8 

53 

10    40? 

+  9 

e  19    22 

+  24 

e27-7 

42-2 

<  )ttawa 

— 

63 

4 

50 

10    30 

-  4 

18    50 

-16 

29-2 

— 

Ithaca                 N. 

B.O. 

65 

2 

52 

e  10    30 

-16 

18     47 

-40 

34-6 

_ 

Xonhfteld 

B.O. 

65 

8 

49 

— 

— 

— 

— 

e38-6 

— 

Washington 

Mar. 

67 

5 

56 

10     25 

-36 

19      3 

-53 

40-7 

— 

'Jeorgetown 

— 

67 

5 

56 

— 

— 

e33     23 

?L 

37-3 

— 

Cheltenham      n. 

B.O. 

67 

7 

56 

e  38      5 

9 

— 

— 

40-6 

41-6 

Harvard 

B.O. 

67 

8 

50 

(10    39) 

-24 

— 

— 

34  0 

— 

Kd  in  burgh 

M. 

73 

0 

3 

12    40 

+  64 

— 

_ 

— 

— 

F.skdalemuir 

G. 

73 

6 

3 

11    45 

+  5 

21     10 

+  1 

35-6 

— 

Bidston 

M.S. 

75 

5 

2 

11    58 

+  6 

20     46 

-46 



30-4 

DeBilt 

_ 

76 

8 

357 

11   (59) 

-  1 

21   (54) 

+  7 

e36-6 

40-5 

Kew 

M. 

77 

5 

0 

- 

— 





55-6 

I 'ccle 

78 

1 

358 



e21    40 

-21 

e  39-6 

50-6 

Shide 

M.S. 

78 

3 

1 

— 



23    10 

+  66 

39-7 

— 

Paris 

— 

80 

2 

359 

— 

e  22    40 

+  15 

42-6 

50-6 

Zagreti 

W. 

82 

2 

350 

e  12    50 

+  19 

e22    48 

0 

43-6 

49-6 

Moncalieri 

s. 

83 

8 

355 

12    47 

+  6 

22    55 

-12 

35-6 

48-3 

l^atavia 

w. 

84 

6 

257 

— 

— 

e  22    40 

-35 

— 

— 

Kocca  di  Papa 

Ag. 

86 

6 

351 

1      13    52 

+  55 

23    52 

+  15 

45-5 

60  0 

Coimbra 

88 

4 

7 

el3     12 

T-    5 

23    30 

-26 

43-1 

— 

Riverview 

— 

88 

7 

204 

,  e  13      5 

-  4 

i  23    37 

-23 

e43-8 

49-2 

Algiers 

B.M. 

92 

2 

358 

— 

— 

e23    51 

-46 



26-2 

San  Fernando 

— 

92 

4 

5 

40    40 

?L 

— 



(40-7) 

54-7 

Helwan 

M. 

94 

7 

334 





24    40 

-23 



La  Paz 

Bi. 

116 

2 

84 

19    44 

PR, 

— 



71-6 

74-8 

Cape  Town 

M. 

158-5 

316 

84     10 

?L 

93    40 

?L 

(84-2) 

97-7 

For  Notes  see  next  page. 
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Notes  to  Sept.  30d.  13h.  34m.  20s. 

Victoria  gives  P  =13h.31m.33s.,  S  =13h.34m.30s.,  L  =13h.39m.25s.,  M  = 
13h.55m.39s.,  A  =1710,  which  probably  refers  to  an  earlier  shock,  though  no 
other  observatory  (except  possibly  Harvard)  seems  to  record  it.  An  attempt 
is  made  in  the  text  to  reconcile  the  readings  by  assuming  an  error  of  lOmin., 
but  without  much  success.  Osaka  gives  MX  =  +18-3m.  Toronto  L  = 

+  56-5m.  Ottawa  L  = +37 -Bm.,  &c.  Ithaca  PE  = +8m.50s.  Wash- 

ington   L  =  +35-7m.  Georgetown    LN=+37-5m.  Ann    Arbor    (A  = 

61--6)    gives   14h.   to   14h.30m.  Harvard  gives  P  as   SE,   with    SN  = 

Tl0m.38s.,     eLN  =  +310m.,     LE  = -i-34 -Gm.,     LE  =  +39-8m.,      A  =10155, 
misreading    the    shock    as    a    very    distant    one.  Eskdalemuir    PR,  = 

+  14m.59s..  SRi=  +26m.0s.  De  Bilt  XSRi  =  +27m.l0s.,  m=  +27m.30s., 

MX  =  +38-2m.,     To  =13h.34m.22s..     Epicentre    51'-6N.     176°-2\V.  Mon- 

calieri    MX  = -f  46  ■5m.,    ME    as    printed    would    be    +28-3m.  Riverview 

e?  = +17m.34s.  =PR,?     PS  = -f  24m.8s.,    MN=+451m.,    T„  =13h.34m.51s. 
San  Fernando,  the  M  is  given  at  19h.  instead  of  14h. 


Sept.  30d.  16h.  8m.  45s.     Epicentre  46-5X.  151°-4E.  (as  on  1918  .Sept.  8d.  5h.). 

This  seems  to  be  a  repetition  of  Sept.  8d.  5h.,  with  focus  at  normal  depth, 
rather  than  of  Sept.  7d.  17h.,  ■Nvith  high  focus.  Direct  comparison  of  the 
observations  favoxirs  this  view. 


Az. 


0-C. 


m.  s. 


S. 
m.  s. 


1 

2 

4 

e  5 


52 
29 
13 
54 


—    e  22     1 


Ootomari 

Mizusawa 

Osaka 

Zi-ka-wei 

Honolulu 

Eskdalemuir 

De  BUt  E. 

N. 

Hohenheim 
Zagreb 

Moncalieri  831     335    e  41      2        ?L 

Rocca  di  Papa        84-4     330        12  39?    -   5 
Cape  To^vn  142-5     273       45   15      JSR, 

Additional     records:       Mizusawa     NS  =  +3m.3s, 
Zagreb   eXE?  = +12m.7s.         Rocca  di   Papa  i 

M  =  +58m.,  &c. 


5-9 
10-5 
16-8 
27-6 
47-9 
75-9 
77-3 
77-3 
79-2 
79-7 
80-9 
831 
84-4 
142-5 


285 
229 
231 
247 
104 
345 
340 
340 
336 
330 
340 
335 
330 
273 


15  33 


i  12  7 
e  12  17 

e  41  2 
12  39? 
45  15 


+  21 

-  8 
+  11 
-10 

?s 


4  34 


-  7 
0 


22  16? 


23  9? 


0-C. 


L. 


(15  33)   -20 


+  9 


26  0 

41-3 

e  43-3 

e  42-3 

45-3 

e  45-3 

47-9 


M. 


—  3-6     — 
-9     —     — 

—  —   13-4 

29-3 


45-3 
52-6 


25-7 


Osaka  MN  =  +15 
+  25m.3s.,  eL=  +35- 


-Om. 

8m., 


1918.     Sept.  30d.  17h.  51m.  35s.     Epicentre  24°0S.  171°  6E. 


-904,   B 


-133,  C  = --407  ;  D  =  + -146,   E 

+  -402,   H  =  --059,  K  =  --914. 


+  -989  ; 


The  epicentric  residuals  suggest  an  increase  of  To  by  about  lOsec,  in  which  case 
the  anticentrie  residuals  become  distuictly  negative  and  suggest  a  focus 
rather  deeper  than  usual. 


Station  and 
Component. 


O-C. 


0-C. 


L. 


Apia 

Sydney 

Riven'iew 

.MelbonniP 

Adelaide 

Perth 

Hcinululii 

Manila 

Batavia 

Osaka 

Mizusawa 

Zi-ka-wei 
Berkeley 


W. 

:m. 

M. 
M. 
M. 
il. 
W. 
W. 
(). 
u. 
o. 


18-7 
20-3 
20-4 
26-6 
30-; 
49-4 
54-1 
62-8 
64-5 
68-0 
69-3 
69-3 
73-2 
87-5 


M. 

s. 

s. 

4 

26 

+  1 

4 

55 

+  10 

i  4 

48 

+  2 

6 

7 

+  13 

6 

22 

-13 

8 

55 

-  8 

17 

7 

?S 

10 

37 

+  6 

10 

42 

0 

11 

3 

-  1 

11 

9 

-  4 

12 

13 

-t-60 

11 

39 

+  2 

— 

— 

(7  53) 

8  37 

8  28 

(10  25) 

11  27 

15  54 

(17  7) 

(19  3) 

19  15? 

20  8 

20  7 

20  56 


p  7 

9 

9 

10 

2 

10 

9 

8 

10 

10 

4 

15 

15 

9 

18 

26 

9 

32 

27 

5 

33 

19 

0 

19 

e34-4 

36 

— 

21 

e362 


Continued  on   nejct  page. 
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d 

_^ 

Station  and 

.s 

p 

Component. 

o 

B 

A 

s 

rs! 

< 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

, 

^ 

M.     S. 

s. 

M.       S. 

s. 

M. 

M. 

Lick 

w. 

87 

6 

48 









6  36-4 



Victoria 

M. 

92 

8 

39 

12     57 

-34 

17     22 

?PR, 

23-9 

55-7 

Colombo 

M. 

94 

5 

275 

23    25 

? 

— 

— 

— 

CipoUetti 

M. 

95 

9 

139 

— 

— 

— 

— 

— 

63-8 

Mauritius          x. 

M. 

101 

9 

239 

26    43 

?S 

(26    43) 

+  29 

— 

50-2 

E. 

il. 

101 

9 

239 

25      1 

?S 

(25      1) 

-73 

— 

58-5 

Bombay 

O.E. 

105 

3 

283 

23    37 

9 

— 

— 

— 

La  Paz" 

Bi. 

109 

0 

119 

e  18    51 

?PR, 

28     48 

+89 

— 

— 

Toronto 

M. 

119 

7 

50 

— 

— 

e52    25 

? 

61-2 

70-8 

Wasliington 

Mar. 

120 

9 

58 

— 

— 

— 

— 

8  53-4? 



jGieorgetown 

— 

120 

9 

58 

— 

— 

— 

— 

65-1 

— 

Ithaca 

B.O. 

121 

7 

51 

— 

— 

— 

— 

8  63-9 

— 

Ottawa 

— 

122 

6 

48 

— 

— 

— 

— 

61-4 

— 

Harvard 

B.O. 

125 

7 

51 

— 

— 

— 

— 

64-7 

— 

Eskdalemuir 

G. 

148 

5  ■ 

355 

19    55 

[+  1] 
[      0] 

30    11 

-99 

48-4 

— 

Vienna 

— 

148 

9 

328 

i  19    54 

— 

— 

— 

— 

l)e  Bilt               E. 

— 

150 

1 

342 

— 

— 

e30    23 

'f 

8  75-4 

110-8 

X. 

— 

150 

1 

342 

— 

— 

— 

— 

8  74-4 

117-8 

Bidston 

M.S. 

150 

3 

352 

19    49 

[-   7] 

29    55 

•> 



91-9 

Zagreb 

W. 

150 

6 

323 

e  19    51 

[-  6] 

30    20 

? 

42-4 



Uccle 

— 

151 

5 

343 

el9    55 

[-  31 
[-11] 

e30     25 

? 

— 

30-4 

Hohenlieim 



151 

6 

335 

e  19     47 









Sbide 

M.S. 

152 

7 

351 

— 

— 

— 

86-8 



Zurjcli 

— 

153 

0 

334 

el9    56 

[-~4] 

— 

— 

— 

— 

Paris 

— 

153 

7 

344 

— 

30    40 

? 

79  4 

93-4 

Rocca  di  Papa 

Ag. 

155 

1 

320 

19    36 

[-261 
[+  6' 

— 

— 

— 

— 

Ag. 

155 

1 

320 

e20      8 

e37    16? 

? 

90-6 

97-3 

Moncalieri 

S. 

155 

3 

332 

20      5 

[+  3- 
[+16] 

— 

— 

33-3 



Tortosa 

— 

161 

6 

338 

20     25 

31     16 

? 

92-4 

107-6 

Coimbra 

— 

163 

8 

0 

— 

— 

8  34     25 

•> 

e50-9 

— 

Algiers 

B.M. 

163-9 

325 

e20    12 

[+  1] 

29    45 

? 

45-4 

107-4 

Additional  records:  Riverview  gives  eP  =+ 4111.428.,  iP  = +5m.l2s.,  PS  = 
+  8m.47s..  MX  =  +10-9m..  MZ=+ll-8in.,  T„  =17h.51ni.25s.  Epicentre 
24°-0S.,    172"-5E.  Melbourne   P   as   S   and   S   as   L.  Honolulu   S  =  + 

22m.55s.  Manila     gives     S  =15m.49s.  =  ?PR,.  Batavia     M  =  -^20-4m. 

•  Osaka     MN=+25-0m.  Zi-ka-wei     SMN  = +21m.44s.  Toronto     eL  = 

+  65-0m.  Washington  L  =  +68-4m.   and    +104 -4m.  Ottawa   eLX?  = 

+  50 -4^1.,  LN  =  +53-4ni.  De  BUt  gives  24° -OS.,  172^-oE.,  as  an  estimation 

of   the   epicentre.         Zagreb   gives    an   alternative   to    P,   iP  =  +20m.ls. 
Rocca  di  Papa  eL?  =  +44-6m. 


Sept.  30d.  ISh.  37m.  oOs 
A=--813,   B  = 


Epicentre  7  =  -0S.  145-OE.  (as  on  1918  June  4d.). 

E  =  +  -819: 


•569,  C  =  - 
+  100,   H 


•122;  D  =  +574, 

-070,  K  =  --993. 


We  could  improve  the  accordance  of  Batavia,  Honolulu,  and  Apia  (assuming  an 
error  of  2inin.  in  this  last)  by  moving  the  epicentre  5=  further  east  to  7° -OS. 
150' -OE.,  but  this  would  not  suit  Manila  so  weU. 


Riverview 

Sydney 

Adelaide 

Melbourne 

Manila 

Perth 

Batavia 

Osaka 

Apia 

Zi-ka-wei 

Honolulu 

Victoria 


A  Az.  P.  O-C.       S. 

o          o  m.  s.  s.         m.  s. 

27-4  169  e  5   51  -11     i  10  48 

27-4  169  9  58  ?S           (9  58) 

28-5  191  4    10  -123          8   47? 

30-7  180  9  28  +173        15     4 

322  312  e  7      2  +12        12     0 

36  9  224  —  —         — 

37  9  269  e  8   20 

42  7  348  8  23 

43  0  103  5   38? 

44  3  331  8   10? 
62-6       62  17   40  ?S 
96-4       42  — 

Continued  on  next  page. 


0-C. 

s. 

0 

-50 

-141 

+  198 

-11 


+  43 

+    7 

-160 

-18    e  15 


L. 

m. 
14-0 
15-8 
12-5 
18-5 
14-8 
24-0 


1         -    o 
(17   40)       -76 


—       16-7 


27-5 
380 


M. 

m. 
18-2 
16-7 
21-9 
19-6 
15-6 


16   26?    +169  —  — 


28-2 
22-2 
30-0 
32-2 
431 


156 


Cape  Town 

114-9 

229 

— 

— 

Zagreb 

121-6 

321 

17   27 

? 

CipoUetti 

124-7 

147 

Rocca  dl  Papa 

125-4 

318 

12  40? 

? 

Toronto 

126-6 

39 

— 

— 

Moncalieri 

127-0 

323 

20  17 

[+66] 

Kew 

127  1 

332 

— 

Washington 

130-O 

43 

— 

— 

Harvard 

132-4 

36 

— 

— 

Barcelona 

132-4 

322 

-— 

— 

Andalgala 

134-3 

140 

— 

— 

La  Paz 

139-5 

126 

19  20 

[-18] 

Rio  Tinto 

139-9 

321 

44   10 

? 

— 

67-7 

— 

46-2 

— 

78-1 

44-4 

54-5 

6  64-8 

75-2 

35-8 

50-9 

— 

41-8 

58-2 

71-3 

— 

e  42-8 

55-2 

— 

91-5 

57-2 

63-9 

— 

71-2 

P.       O-C.         S.       O-C.         L.  M. 

Q.  s.         s.         m.  s.         8.  m.  m. 

e  33   10 
23  10 

— '      32  10 


32   10 

Additional  records  :    Riverview  gives  PS  =  -rllni.21s.,  MN  and  MZ  =  +15-8m.. 
To  =18h.37m.27s.  Svdney   gives    S  =  +  13m.40s.  =L?    corrected.  Mel- 

bourne    SR,  = +16m.28s.,     SRj  =  +  17m.l0s.  Manila     MX  =  +15-2m. 

Osaka  MX  =  -^32-6m.  Zi-ka-wei gives  P  at  18h.6m.0s.  It  is  assumed  that 
6m.  should  be  46m.  Kodaikanal  (A  =70')  gives  P  at  18h.41m.48s.,  L  at 
lSh.48m.12s.,  M  at  18h.  54 -Im.,  which  probably  apply  to  previous  earth- 
quake. Ann  Arbor  (A=114''-7)  gives  19h.  to  20h.  Toronto  eL  = 
+  71-2m.,  iL=+79-2m.  Washington  L  =  +22-2m.  Andalgala  ME 
=  +27 -2m.,  MX  =+30 -4m.,  possiblv  Ih.  wrong.  Rio  Tinto  gives  M  = 
+  79-2m. 


Sept.  30d.  Records  also  at  Ih.  (Harvard  and  Athens),  3h.  (Athens),  4h.  (Simla 
and  Athens  (2)  ),  7h.  (Athens),  8h.  (Athens  (2)  ),  9h.  (Athens  and 
Batavia),  lOh.  (Riverview  and  Athens),  13h.  (Rocca  di  Papa  and 
Adelaide),  14h.  (Batavia),  16h.  (Athens),  17h.  (Lick),  19h.  (Zagreb). 
20h.  (Zurich),  23h.  (Lick). 


I.W.  County  Pre-'fs.— 1485-8-23. 
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FORMERLY    THE    J^>ULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  contains  the  information  for  October, 
November,  and  December  1918,  and  thus  conchides  the  first 
year  of  the  International  Summary — the  successor  to  the  Shide 
and  Oxford  Bulletins. 

It  seems  desirable  to  repeat  some  of  the  information  as  to 
procedure,  but  this  will  be  more  conveniently  placed  at  the  end 
of  the  year.  Hence  the  reader  is  referred  to  the  Notes  at  the  end 
of  this  number  for  such  information  ;  also  for  some  records 
which  arrived  too  late  for  inclusion  in  the  earlier  numbers,  and 
for  discussions  of  some  points  of  interest,  such  as  the  laws  govern- 
ing the  repetition  of  shocks  from  the  same  focus. 

It  is  doubtful  whether  a  final  or  standard  method  of  presen- 
tation of  the  results  has  yet  been  reached.  As  the  work  progresses, 
and  new  light  is  thrown  on  the  whole  subject,  it  is  inevitable  that 
more  should  be  possible  by  way  of  inference  than  at  first.  This 
is  chiefly  true  of  the  shocks  only  imperfectly  recorded.  At  first 
there  was  no  guidance  for  them,  except  the  actual  records,  which 
were  inconclusive  ;  but  a  number  of  epicentres  have  now  been 
recognised  from  which  repetitions  may  be  expected  ;  so  that,  to 
put  an  extreme  supposition,  if  the  imperfect  information  about  a 
new  shock  only  suffices  to  refer  it  vaguely  to  a  large  area  Avhich 
nevertheless  contains  an  old  epicentre  (and  only  one),  the  new 
shock  may  be  confidently  attributed  (as  a  first  approximation,  at 
any  rate)  to  this  known  position.  On  the  other  hand,  there  seem 
to  be  also  prcUniinarii  feeble  shocks  which  herald  much  greater 
ones.  For  the  latter  a  good  epicentre  can  readily  be  determined  ; 
and  it  is  then  possible  to  return  to  the  rough  determination  of  the 
feebler  shock  formerly  adventured  and  to  give  it  precision. 
Experience  suggests  that  a  good  deal  of  revision  of  earlier  results 
in  this  way  might  be  advantageous  ;  )iut  it  seems  better  for  the 
present  to  press  forward  to  tlie  years  1919-1922,  for  which  the 
material  is  alreadv  accumulated. 

H.  H.  TURNER. 
University  Observatory,  Oxford. 
1923  October  23rd. 


1918  OCTOBER,  NOVEMBER,  &  DECEMBER. 


Oct.  Id.  Oh.  20m.  15s.     Epicentre  .30  -ON.  174"0W. 

A  =  -  -861,   B  =  -  091,  C  =  +  -500  ;  D  =  -  104,   E  =  +  -995  ; 

G  =  --497,   H  =  -052,  K  =  --866. 

Both  this  and  the  following  determination  are  very  imsatisfactory,  but  they  may 
serve  to  show  the  difficulties  in  reconciling  all  the  records  on  the  hypothesis 
of  a  single  shock. 


,\ 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

3 

o 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Honolulu 

16-7 

117 

(3     3) 

-58 

— 

— 

30 

12-6 

Tokyo 

38-9 

290 

7   46 

+    1 

13  52 

+    1 

17-7 

— 

Victoria 

42-4 

.50 

— 

• — 

— 

. — 

59-5 

65-9 

Riverview 

71-9 

210 

— 

— 

e  34  45 

? 

e  39-6 

45-0 

Toronto 

72-8 

60 

— 

— 

— 

■ — • 

e  78-2 

84-9 

Melbourne 

77-9 

212 

— 

— 

. — 

— : 

37-8 

40-0 

Adelaide 

78-9 

219 

— 

— - 

— 

— 

— 

40-9 

Batavia 

83-8 

261 

38   41 

?L 

38  54 

?L 

(38-7) 

40-8 

Colombo 

100-4 

283 

74  45 

?L 

• — 

— 

(74-8) 

80-8 

Cape  Town 

168-7 

246 

100  45 

?L 

— 

— 

(100-8) 

101-8 

Additional  records  :    Honolulu  gives  its  records  under  Ih.  instead  of  Oh.,  also 
e  =  -i-lm.45s.         Riverview   MN  =  +46-0m.         Toronto   eL=-f81-8m. 


Oct.  Id.  Ih.  9m.  30s 
A 


Epicentre  14= -OS.  85° -OE. 


+  -085,   B  =  +  -966,  C  =  -  -242  ;         D  =  +  -996,  E  =  -  -087  ; 
G  =  -  021,   H  = --241,  K  =  --970. 


Kodaikanal 

Mauritius 

Bombay 

Calcutta  N. 

Dehra  Dun 

Simla 

Zi-ka-wei 

Helwan 

Zagreb 

Rocca  di  Papa 

Moncalieri 

De  Bilt 

Uccle 

Paris 

Shide 

Stonyhurst 

Edinburgli 


A 

25'-4 
26-5 
35-0 
36-7 
44-8 
45-7 
57-2 
67-8 
cS6-0 
86-6 
91-1 
94-9 
95-0 
95-9 
98-4 
99-8 
100-5 


Az. 

342 
253 
340 
7 
352 
351 
39 
313 
321 
316 
318 
323 
322 
320 
321 
322 
325 


P. 

m.  s. 

6  24 
10  42 
12  55 
15   12 

9  30 
e  10   18 

9  57 

21   48 

e  12  29 

12  55 


O-C. 

8. 

+  42 

?S 

'?S 

?SRx 
+  58 
?PR, 
+   4 

?S 
-24 
_    o 


(10  42) 

(12   55) 

18    12 


O-C. 


+  10 

0 

?L 


20-7 


(18-2) 


e  17  48 

(21   48) 

e  22  38 

e  21      3 
c  21   30 


e  12     0    -103  — 


e  21   48 
15  30 


e  21  58 
—  6  2141 
?      e  29  54 

+  77         — 


-   1 

+  108 
+  52 

-202 
-215 

-197 
i 
? 


e  32-1 

51-8 


M. 

m. 

20-7 

17-2 


13-3 

35-8 
28-3 


—       13-6 


36-0 
e  33-5 

37-5 

38-6 

e  41-6 


36-6 
39-5 


No  additional  records. 


Oct.  Id.     Records  also  at  Oh.  (Ottawa),  8h. 
(San  Fernando),  23h.  (Lick). 


(Kodaikanal),  12h.  (Batavia),  21h. 


Oct.  2d.  Oh.  20m.  10s. 
A  =  --785,  B 


159 


Epicentre  5°  OS.  142°0E. 


=  +  ■613,  C=  -087  ; 
G  =  -f-069,   H  =  -054. 


D  =  +-616.  E  =  +-788  ; 
K  =  --996. 


On  direct  comparison  'nith  191 
some  stations  agree  so  well  a 
considerably. 

A       Az. 


8  July  3d.  (adopted  epicentre  3°-5S.  142° 
s  to  sngprest  identical  origin  ;    but  others 


Riverview 

Adelaide 

Sydney 

Melbourne 

Batavia 

Perth,  W.A. 

Osaka 

Kobe 

Zi-ka-wei 

Mizusawa       E. 

X. 

Honolulu 

Mauritius 

Victoria 

Helwan 

Cape  Town 

De  Bilt 

Rocca  di  Papa 

Edinbm-grh 

Eskdalemuir 

Stonyhurst 

Bidston 

Paris 

Toronto 

La  Paz 


30 
30 
30 
32 
35 
36 
40 
40 
41 
44 
44 
64 
82 
96 

no 

114 
121 
121 
122 
122 
123 
123 
124 
126 
143 


166 
185 
166 
176 
268 
220 
350 
350 
332 
358 
358 

61 
250 

41 
300 
229 
331 
319 
340 
339 
335 
335 
330 

36 
126 


P. 

m.  s. 

e  6  28 

6   25 

4  50 


4   50 

7   26 

7   40 

e  7   43 


i  8 
8 


0 


4 

e  11  38 
44   44 
25    14? 
19   50 
60   50 

i  18  56 

28   50 


O-C. 


+  1 
-16 
-14 
-  5 
-21 
-23 


S. 
m.  s. 
11  34 
10  30 
10  20 
13   14 


O-C. 

s. 
_  2 
-66 
-76 
+  52 


13     3        -11 

(13   48)       -20 


14  39 
14  40 
18  32 


?L 

?S        (25   14?) 


?PR, 
?L 


?S 


-24 
-23 
-45 

-10 


29  50        +53 
32   20?  ? 

(28  50)       -15 


L. 

ni. 
13-9 
14-6 
141 
20-6 

21-5 
13-8 
12-4 


25-7 
(44-7) 


(60-8) 
e  59-8 
e  76-2 


•OE.), 
differ 

M. 

m. 
14-7 
17-8 
15-3 
21-6 
14-8 
241 
15  0 
14-7 


36-3 
480 
61-6 

63-3 
61-9 


57-8  — 


49  50        ?L 


e  34  50 


19  24    [-21] 


—  (49-8) 
?SR,      63-8 

—  76-9? 


68-2 
61-8 


Additional  records:  Riverview  gives  i=+6m.37s.,  MN  =  +15-lm.,  MZ  = 
+  18-9m..  To  =0h.20m.lls.  Adelaide  SRi  = +llm.55s.  Melbourne 
SRi= +16m.20s.         Osaka    MX  =  +14-9m.         ]Mizusawa    To  =0h.l9m.55s. 


Oct.  2d.  13h.  22m.  27s.     Epicentre  IS^ON.  123' OE.  (as  on  1917  Sept.  7d.). 
A  =  -  -531,  B  =  +  -817,  C  =  +  -225  ;  D  =  +  -839,   E  =  +  045  ; 


G  =  + 

•123,   H 

=  -189, 

K=- 

•974. 

A 

Az. 

P. 

O-C. 

S. 

O 

-C.      M. 

;, 

J, 

m.  s. 

s. 

m.  s. 

s.         m. 

Manila 
Zi-ka-wei 
Osaka 
Batavia 

2-6 
18-2 
24-4 
251 

309 

356 

26 

221 

i  0  47 

i  4   17 

5   35 

e  5  33 

+    6 

-  2 
+    3 

-  6 

i  7   44 

0          — 

—  135 

—  106 

Osaka  gives  MN  =  +12-8m. 


Oct.  2d.  Records  also  at  7h.  (De  Bilt  and  Athens),  llh.  (Athens  and  La  Paz), 
14h.   (Denver),   22h.   (San  Fernando). 

Oct.  3d.  Records  at  Oh.  (Helwan).  Ih.  (Mizusawa  and  Tokyo),  7h.  (Riverview 
and  Melbourne),  Sh.  (Helwan,  Rocca  di  Papa,  Pompeii,  Edinburgh,  and 
Taihoku),  9h.  (Zi-ka-wei),  14h.  (ManUa  and  Monte  Cassino),  22h.  (San 
Fernando). 

Oct.  4d.  Records  at  Ih.  (Eskdalemuir,  Edinburgh,  and  De  BUt),  2h.  (Algiers, 
Osaka,  Kew,  Helwan,  Tokyo,  Stonyhurst,  Mizusawa,  and  Kobe),  4h. 
(Melbourne,  La  Paz,  and  Riverview).  6h.  (Taihoku  and  Helwan),  7h. 
(Mauritius),  8h.  (La  Paz),  9h.  (Georgetown,  Washington,  LawTence,  St. 
Louis,  Ithaca,  and  Cheltenham),  14h.   (La  Paz),  21h.  (San  Fernando). 


Oct.  5d.     Records  at  4h.  (Bidston),  6h.  (Rocca  di  Papa  (2) ),  lOh.  (Batavia),  21h. 
(Colombo),  22h.  (San  Fernando). 
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Oct.  6d.  Records  at  Oh.  (La  Paz).  211.  (Melbourne.  Perth,  W.A..  and  Rlvervlew), 
3h.  (San  Fernando  and  Helwan),  12h.  (Manila  and  San  Fernando),  15h. 
(La  PazV.  20h.  (Honolulu  and  Mizusawa),  21h.  (Nagasaki).  " 


Oct.  7d.     Records  at  8h.  (Monte  Cassino).  lOh.  (ManUa),  12h.  (Tokvo),  14h.  (La 
Paz). 


Oct.  8d.  Records  at  Ih.  (Zi-ka-wei,  Taihokn,  and  San  Fernando).  ()h.  (Mizusawa), 
8h.  (Mizusawa  and  Tokyo),  llh.  (Rocca  di  Papa  and  Monte  Cassino), 
21h.  (Mizusawa). 


Oct.  9d.  9h.  17m.  40s.      Epicentre  7°-5S.  121  =  -5E. 


A  =  --518,   B  =  +-846,  C=- 
G  =  +068,   H 


•130  :  D  =  -!--853,   E  =  + -522  ; 

-111,   K  =  --991. 


The  residuals  suggest  that  the  shock  was  nearer  Batavia.  Riverview,  and 
Zi-ka-wei.  Azimuths  27-1",  138',  and  0". — which  no  surface  displacement 
will  effect.  The  focus  may  be  deep,  but  the  only  anticentric  residual. 
—  6s.  for  La  Paz  [PI,  does  not  conftrm  this. 


A 


Az. 


0-C. 


o-c. 


il. 


Batavia 

14-6 

274 

i  3 

10 

-24 

5   39? 

-43 

— 

6-3 

Manila 

221 

359 

e  5 

14 

-f    8 

9   20 

-f  13 

10-4 

10-5 

Adelaide 

31-6 

152 

— 

- 

— 

11    18 

-43 

14-3 

181 

Melbourne 

37-8 

148 

12 

26 

?S 

(12   26) 

-69 

231 

23-4 

Riverview 

38-0 

138 

e  7 

22 

-16 

i  13   12 

-26 

e  17-4 

20-9 

Sydney 

380 

138 

7 

44 

-f    6 

— 

— 

23  -3 

26-1 

Zi-ka-wei 

3S-7 

0 

7 

34 

-10 

i  13   28 

-?0 

— 

— 

Colombo 

44-0 

289 

— 

— 

— . 

. — 

— . 

26-4 

Kobe 

44-1 

19 

9 

43 

?PR. 

. — 

— 

13-8 

— 

Osaka 

44-2 

19 

9 

1 

-r34 

. — 

— 

_ 

23-2 

Calcutta 

X. 

44  2 

315 

8 

8 

-19 

15    14 

-    9 

. — 

— 

E. 

44-2 

315 

8 

14 

-13 

14   26 

-39 

• — . 

— 

Kodaikanal 

47-3 

291 

14 

20 

?S. 

(14   20) 

-85 

— 

— 

Mizu-awa 

E. 

50-0 

20 

9 

11 

+   4 

16    17 

-   2 

— 

— 

X. 

50  0 

20 

9 

20 

4-13 

16   16 

-   3 

-     — 

— 

Honolulu 

84  0 

68 

i  23 

8 

?S 

(i  23     8) 

0 

e  44-8 

47-3 

Helwnn 

93-9 

300 

13 

20 

-17 

— 

— 

— 

— 

De  Bilt 

X. 

111-9 

324 

. — 

— 

e  35   35 

?SR, 

e52-3 

63-2 

?:. 

111-9 

324 

— 

— 

e  28  54 

-1-69 

44  0 

63-6 

Victoria 

1121 

39 

— 

— 

— 

— 

— 

28-9 

Edinburgh 

1151 

329 

61 

20 

1L 

— 

— 

(61-3) 

— 

Bidston 

1161 

325 

26 

20 

?S 

35  56 

?SR, 

61-9 

La  Paz 

154-2 

158 

19 

55 

[-   6] 

— 

- — 

— 

— 

Additional     records:      Batavia    T„  =9h.l7m.J6s.         Manila    MN  = -l-10-6m., 
T„  =9h.l7m.46s.  Melbourne   S  = -!-18m.20s.,    SR,  = -f  20m.20s.  River- 

view PR,  =  -r9m.2s..  SR,  =  +15m.56s.  and    -1- 16m. 17s.,  MX  =  4- 20 •6m.,  MZ 
=  -l-20-2m.,      T„=9h.l7m.40s.  Colombo      P  =9h.l6m.48s.      and      M  = 

9h. 38m. 24s.,  in  addition  to  the  M  given  above.         Kobe  appears  to  have 
misprinted  19  days  for  9  days.  Osaka  MX  =  -f23-5m.  De  Bilt  gives 

8°  OS.,    119'-6E.   for  epicentre.     This  seems   too  far  \vest.  Eskdalemuir 

(  A  =115  ■3)  records  from  9h.44m.  to  10h.40m. 


Oct.  9d.  Records  also  at  Oh.  (San  Fernando),  Ih.  (Taihoku),  2h.  (Taihoku  and 
Rocca  di  Papa),  3h.  (>Iizusawa),  6h.  (Kobe  and  0.saka),  13h.  (Mauritius), 
21h.  (Tokyo). 


Oct.  lOd.  Records  at  Oh.  (San  Fernando).  2li.  (Manila).  4h.  (Stonyhurst  and 
Colombo),  15h.  (San  Fernando,  Algiers,  Tortosa.  and  Milan),  16h. 
(Eskdalemuir,  Barcelona,  Kew,  Paris.  Algiers,  Helwan,  and  De  Bilt), 
17h.  (Algiers,  Ootomari,  and  Mizusawa),  21h.  (Manila),  22h.  (Athens). 
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1918.     Oct.  lid.  14h.  14m.  25s.      Epicentre  18°-5N.  68°  OW 

(as  on  1916  April  24d.  4h.). 

A  =  +  -355,   B  = -879,  0= +317  ;  I)  =  -  ■927,   E  =  - -370  ; 

G  =  +119,   H  =  --294,   K---948. 


The  above  epicentre  was  adopted  from  1910  April  21,  but  19  -OX.  68"0W.  was 
adopted  on  1917  July  27d.  Ih.  and  direct  comparison  of  the  observations  on 
tins  latter  date  with  those  below  shows  good  accordance.  The  Bull.  Seism. 
Soc.  Amer.  for  1922  Dec.  assigns  an  epicentre  15km.  \\'.  of  the  N.W.  corner 
of  Porto  Rico,  or  about  18°-5N.  67°-5E. 
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Station  and 

"^^ 

Componeni 

s 

A 

< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

M. 

s. 

s. 

M.       S. 

s. 

.M. 

M. 

Vieques 

B.O. 

2 

5 

98 

0 

42 

+  3 



-^ 

0-8 

— 

Port  au  Prince 

B.O. 

4 

1 

271 

i  1 

25 

+  21 

1     42 

-11 

2-5 

2-6 

Balboa  Hts. 

E. 

B.O. 

14 

7 

231 

4 

42 

+  67 



— 

7-7 

8-0 

N. 

B.O. 

14 

7 

231 

4 

43 

+  68 

— 

— 

7-9 

8-1 

Cheltenham 

E. 

B.(;. 

21 

7 

341 

5 

4 

+  3 

9     13 

+  14 

13-0 

15-8 

X. 

B.O. 

21 

7 

341 

— 

— 

9     20 

+  21 

11-7 

161 

Georgetown 

21 

9 

341 

i  4 

54 

-10 

9      3 

+  0 

10-2 

16-0 

Washington 

Mar. 

21 

9 

341 

5 

2 

-   2 

9       4 

+   1 

10-4 

16-1 

Harvard 

X. 

B.O. 

24 

0 

354 

5 

16 

-12 

9     42 

-   2 

__, 

— 

v.. 

B.O. 

24 

0 

354 

e5 

46 

+  18 

9     36 

-   8 

e  10-9 

13-9 

Ithaca 

B.O. 

25 

0 

345 

5 

34 

-   4 

10       7 

+   4 

— 

19-1 

North  lield 

B.O. 

26 

0 

352 

5 

54 

+  6 

10     28 

+  6 

12-5 

20-1 

Halifax 

X. 

Ma. 

26 

3 

5 

5 

49 

-   2 

10    38 

+  10 

13-6 

— 

Toronto 

M. 

26 

9 

342 

6 

17 

+  20 

i  10    59 

+  20 

i  15-4 

20-2 

Ann  Arbor 

E. 

B. 

27 

3 

334 

5 

59 

-  2 

10    41 

-  5 

— 

— 

N. 

B. 

27 

3 

334 

5 

53 

-   8 

10    35 

-11 

13-6 

— 

E. 

W. 

27 

3 

334 

5 

59 

-   2 

10     35 

-11 

14-3 

20-6 

X. 

W. 

27 

3 

334 

5 

53 

-   8 

10    35 

-11 

14-3 

21-1 

Ottawa 

N. 

— 

27 

7 

348 

5 

59 

-   6 

10    56 

+  2 

13-6 

19-6 

Z. 

— 

27 

7 

348 

6 

13 

+  8 

e  11     35 

+41 

p  14-6 

— 

St.  Louis 

N. 

W. 

27 

9 

321 

6 

5 

-   2 

11      5 

+  8 

13-4 

17-1 

E. 

w. 

27 

9 

321 

_ 

10    59 

+  2 

131 

18-2 

Tacubaya 

-^ 

29 

5 

277 

5 

43 

-40 

— 

— 

15-6 

Lawrence 

N. 

w. 

31 

2 

320 

i  7 

35 

4  55 

12     49? 

+  55 

17-3? 

19-1 

E. 

w. 

31 

2 

320 

p7 

36 

+  56 

U     53 

-   1 

17-1 V 

22-8 

La  Paz 

Bi. 

35 

0 

180 

i  7 

6 

-   7 

i  12     46 

-   9 

19-9 

21-9 

La  Quiaca 

E. 

M. 

40 

7 

177 

18 

11 

?L 

— 

(18-2) 

43-4 

N. 

M. 

40 

7 

ir; 

17 

53 

?L 

— 

(17-9) 

40-9 

Tucsun 

N. 

B.O. 

40 

8 

298 

8 

1 

0 

14     'i2 

+  4 

19-8 

28-1 

E. 

B.O. 

40 

8 

298 

7 

57 

-   4 

14     27 

-!-  9 

— 

33-8 

Saskatoon 

Ma. 

44 

6 

328 

8 

46 

+  16 

15    27 

+  17 

22-6  V 

Andalgala 

B. 

M. 

46 

1 

178 

22 

23 

?1, 

— 

(22-4) 

46-4 

N. 

M. 

46 

1 

178 

21 

35 

?L 

— 

— 

(21-6) 

46-2 

Rio  de  Janeiro 

E. 

B.O. 

47 

9 

150 

9 

11 

+  18 

18     59 

?SK, 

24-7 

35-1 

Lick 

N. 

W. 

50 

2 

303 

e9 

15 

+  7 

el6    43 

+  22 

— 

30- 1 

Z. 

W. 

50 

2 

303 

e9 

18 

+  10 

e  16    43 

+  22 

— 

31-7 

Pilar 

E. 

M. 

50 

3 

177 

10 

5 

+  56 

32    11 

?L 

(32-2) 

36-4 

N. 

M. 

50 

3 

177 

9 

23 

+  14 

33     11 

?L 

(33-2) 

34-6 

Berkeley 

E. 

— 

50 

8 

304 

c9 

18 

+  6 

e  16     44 

+  15 

e24-2? 

36-4 

N. 

— 

50 

8 

304 

e9 

37 

+  25 

e  16     43 

+  14 

e23-7? 

33-8 

Victoria 

M. 

53 

5 

317 

9 

13 

-17 

16    36 

-27 

28-4 

36-8 

Z. 

W. 

53 

5 

317 

9 

35 

+  5 

17     17 

+  14 

30-3 

36-0 

Chacarita 

M. 

53 

8 

170 

9 

23 

-   9 

(17      5) 

-   1 

(33-4) 

35-4 

Coimbra 

N. 

— 

55 

2 

53 

9 

43 

+   3 

17      1 

-23 

22-9 

25-6 

E. 

— 

55 

2 

53 

— 



17      3 

-21 

24-3 

26-4 

Sau  Fernandc 

— 

56 

7 

58 

9 

59 

+   9 

17    47 

+  5 

26-1 

30-8 

Cork 

— 

56 

9 

40 

10 

35 

+  44 

18      5 

+  20 

221 

39- 1 

Cipolletti 

M. 

57 

4 

180 

9 

47 

-  8 

18     41 

+  50 



41-0 

Granada 

C. 

58 

8 

56 

i  11 

12 

+  68 

i  19     23 

+  74 



— 

Ascension 

M. 

59 

1 

111 

9 

35 

-31 







Bidston 

M.S. 

60 

4 

38 

11 

2? 

+47 

18     54 

+  26 



27-3 

Eskdalemuir 

G. 

60 

6 

36 

10 

26 

+  10 

18     32 

+  1 





Edinburgh 

M. 

60 

7 

36 

— 





39-6 

Stonyhurst. 

1  M. 

60 

•8 

38 

1  (i  9 

59) 

-19 

(\  18      5.1 

-28 

i    i  18-1 

30-8 

Continued  on  next  page. 
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Station  and 

o 

j= 

Component. 

1 

A 

'5 

< 

P. 

O-C.          S. 

! 

O-C. 

L. 

M. 

o 

^ 

M. 

s. 

s. 

M.       S. 

s. 

M. 

M. 

Bhide 

M.B. 

61 

1 

42 

10 

41 

+  21 

18     46 

+  9 

— 

_ 

M.S. 

61 

1 

42 

10 

32 

+  12 

18    43 

+  6 

28-7 

30-4 

Oxford 

M.S. 

61 

2 

40 

10 

43 

+  23 

19      9 

+  31 

— 

— 

Dyce                  N. 

Ma. 

61 

5 

34 

i  10 

51 

+  29 

18    57 

+  15 

22-4 

34-2 

E. 

Ma. 

61 

5 

34 

ilO 

39 

+  17 

18    57     1 

+  15 

— 

— 

Kew 

M. 

61 

8 

41 

9 

35 

-49 

— 

— 

— 

39-6 

Tortosa 

— 

62 

0 

51 

10 

33 

+  8 

18    55 

+  7 

26-0 

36-6 

Sitka                  E. 

B.O. 

62 

3 

326 

10 

49 

+  22 

._ 

— 

e34-6 

40-7 

N. 

B.O. 

62 

3 

326 

— 

— 

e  19    15 

+  23 

e  33-1 

35-9 

Barcelona 



63 

2 

52 

10 

47 

+  14 

19      8 

+  5 

— 

34-0 

Paris 



63 

5 

43 

e  10 

45 

+  10 

19    21 

+  14 

26-6 

26-6 

Algiers 

B.M. 

64 

1 

59 

10 

44 

+  5 

19    22 

+  8 

27-1 

32-6 

Uccle 

— 

64 

7 

41 

e  10 

45 

+  2 

19    30 

+  9 

26-9 

29-0 

De  Bilt 



65 

2 

40 

10 

54 

+  8 

19    39 

+  12 

27-0 

29-8 



65 

2 

40 

10 

56 

+  10 

i  19    49 

+  22 

28-4 

28-6 

Besancon 

_ 

65 

8 

46 

10 

56 

+  6 

19    56 

+  21 

30-6 

— 

Moncalieri 

S. 

67 

0 

48 

11 

2 

+  4 

19    53 

+  3 

27-4 

41-3 

Zurich 

— 

67 

5 

45 

ell 

8 

+  7 

20    22 

+  26 

— 

— 

Milan 

Ag. 

68 

1 

44 

11 

32 

+  27 

— 

— 

— 

21-3 

Kocca  di  Papa 

Ag. 

71 

0 

51 

11 

31 

+  8 

20    50 

+  12 

e28-9 

38-5 

Pola 

W. 

71 

4 

46 

e  11 

50 

+  24 

e  20    56 

+  13 

e32-7 

39-2 

Monte  Cassino 

Ag. 

71 

9 

52 

11 

37 

+  8 

— 

— 

— 

11-9 

Pompeii 

OA. 

72 

5 

52 

ill 

9 

-24 

120    35 

-21 

30-6 

37-6 

Zagreb 

W. 

72 

7 

47 

ell 

40 

+  6 

i  21      2 

+  4 

42-6 

45-6 

Budapest 

— 

74 

5 

43 

12 

1 

+  15 

— 

— 

— 

— 

Lemberg 

B.O. 

77 

3 

41 

i  12 

28 

+  25 

i  22    13 

+  21 

e36-3 

41-6 

Athens 

— 

80 

1 

53 

el2 

19 

-   1 

22    23 

-  1 

e38-l 

430 

Honolulu 

M. 

83 

4 

290 

12 

59 

+  21 

23     17 

+  16 

40-6 

54-9 

HeUvan 

M. 

88 

6 

59 

12 

59 

-  9 

— 

— 

— 

59-8 

Cape  Town 

M. 

97 

4 

125 

— 

— 

24    53 

-37 

43-9 

46-9 

Apia 

\V. 

107 

1 

259 

el8 

59? 

?PR, 

e28    29? 

? 

44-6 

49-6 

<  ^otomari 

0. 

109 

1 

333 

el9 

12 

?PR, 

— 

— 

— 

— 

Simla 

O.E. 

120 

2 

30 

e20 

17 

?  PH, 

e37      5 

?SR. 

53'5 

56-8 

Kobe 

O. 

122 

4 

337 

— 

— 

26    23 

-164 

601 

731 

Osaka 

O. 

122 

4 

337 

19 

28 

[  +  291 

36     18 

?SR. 

54-2 

69-5 

Bombay 

O.E. 

126 

3 

42 

19 

29 

r+2o1 

— 

— 

— 

65-4 

Mauritius          x. 

M. 

129 

2 

98 

34 

41 

9 

54     35 

y 

66-8 

70-5 

E. 

M. 

129 

2 

98 

21 

53 

?PR, 

53      5 

y 

62-6 

64-3 

Zi-ka-wei 

129 

5 

350 

el9 

23 

[+  6] 
?PR, 

— 

— 

— 

74-3 

Calcutta            N. 

O.E. 

132 

9 

31 

22 

23 

23    11 

? 

— 

— 

Kodaikanal 

M. 

135 

4 

48 

23 

35 

?PRi 

— 

82-3 

88-4 

Taihoku 

0. 

135 

5 

346 

e22 

17 

?PR, 

— 

— 

— 

Colombo 

M. 

139 

3 

50 

23 

5 

?PR, 

32    59 

+  119 

621 

1001 

Riverview 

— 

141 

9 

238 

e  19 

35 

[-  8 

[  +  40' 

e33    46 

+  152 

e60-5 

64-9 

Melbourne 

M. 

145 

4 

230 

20 

29 

— 

— 

— 

87-6 

Manila 

W. 

145 

8 

344 

e  19 

57 

[+  7 

34     27 

y 

68-7 

79-9 

Adelaide 

M. 

151 

3 

230 

20 

41 

[+43' 
[+20' 

34      1 

y 

— 

85-4 

Batavia 

W. 

166-7 

23 

20 

33 

e61-6 

77-6 

Additional  records:  Washina:ton  gives  M  =  +9-9m.  Georgetown  iSN  = 
-9m.9s.,  MX  = +15-9m.,  T„  =  14h.14m.24s.  Harvard  PSE  = +8m.l5s.. 
T„==14h.l4m.l4s.  Ithaca      iN  - +6m.2Cs.,        MX  =  +19-2m.,        To  = 

14h.l4m.l(i.-i.  Xorthfield     MN  =  +  ISOm.,     T„  =14h.l4m.3os.  Halifax 

To=14h.l4m.l0s.  Toronto  iP  =  +6m.47s..  L  =  +ll-8m.,  T„  =14h.l4in.46s. 
Ottawa    To  =14h.l4m.l0s.  La    Paz    i  =  +13m.54s.    and     +17m.l2s.,    To 

=  14h.l4in.22s.  La     Quiaca     PE  = +27m.35s.,     PN  = +27m.lls.,     SE  = 

+  40ni.59s.,  .SX  =  +40m.5s.  These  seem  to  belong  to  a  different  shock. 
Saskatoon     SR,  = +18m.45s.,       T„  =14h.l4m.44s.  Andalgala  PE  =  + 

32m.23s..  PX  = +32m.41s.,  SE  =  +42m.os.,  SN  = +43m.47s.,  and  several 
other     Ms.  Rio     de     Janerio     LX  =  +25-4m.,     MX  = +27  ^m.,  T„N  = 

141i.13m.36s.,      T„E  =14h.l3m.0s.  Lick      T„  =14h.l4m.l8s.  Berkeley 

T„  =14h.]4m.23s.  Chacarita  gives  S  as  another  P  and  L  as  S.  Tucson 
PR,E  = +9m.58s.,  SR,X  -  +  17m.24s.,  T„  =  14h.14m.16s.  Coimbra  PR,X 
=  +12m.23s.,  iX  = +17m.45s.,  IE  +17m.51s.,  T„  =14h.l4m.56s.  San 
Fernando   MN  =  +33-8m.  Eskdalemuir    PR, -= +13m.l6s..     PRj  =  + 

14m.7s.,  T„=14h.l4m.48s.  Edinburgh  P  =14h.l0m.0s.  Stonyhurst 
M  =  +3.T-6U1.     The  true  P  is  given  as  S  and  eP  =  +47s.  is  recorded.  Bar- 

celona PS  J  =  +9m.2fl8.,  SRa?  =  +26m.528.,   MN  =  +28-7m.,   M,  =  +38'9m., 

Xoles  continued  on  next  page. 
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+  23ni.32s.,  T„  =14h.l4m.35s. 

Uccle    i=4-llin.4s.,     SR,  = 

eSRiE" +23m.53s..      T„  = 

records    at     14h.    aud    15h. 

Pola    MX  = +33-7111..    T„ 


T,=  14h.l4m.53s.     Paris  PRi=  +  14m.55s.,  SR,= 
Algiers    LM  =  +30-6m.,    T„  =14h.l4m.32s. 
+  23m.38s..      To  =14h.l4m.26s.  De      BUt 

14h.14m.35s.  Marseilles    (Z^=6o    o)    g-ives 

Moncalieri    MX  = -f  39Sm..    To  =14h.l4m.37s. 

=  14h.l.5m.(ts.  Zagreb  iP  =  +llin.46s.,  iPRaXW  =  Tl6ni..58s.,  iPR^XE 

+  17m.7s.,      iX\V=  ^21m.l0s..       iXE  =  ^21m.lo-..       .SR,XW  - +26m.248. 
Atlieus    MX  = +43-3m..     To  =  14h.14iu.3Ss.  Cape    To\'s-ii    P=14h.4m.0s. 

Apia    e3?  = +25ni.29s.,    e4  =  +34m.35s.  Kobe    MX  =  +74-4m.  Osaka 

MX  =  +74 -3111.  Zi-ka-wei      MX=^74-4m.  Riverview      ePR,  = 

+  23m.0s.    and     +23m.46s.,    PS  ?  = +34m.40s.,    eSR^?  = +42m.22s.,    MX  = 
+  60-8m.,     MZ  =  +82-6m.  Manila     MX  =  +83-0m.  Adelaide     PR,  = 

+  24m.lls.     M  is  given  at  14h.  instead  of  1.5h.  Batavia  records  an  M  at 

14h.47m.0s. 


1918.     Oct.  lid.  17h.  3m.  34s.        Epicentre  18°  5X.  68  OW. 


(OS  at  llh.). 

355,   B  =  --879,  C=+-317;  D  =  --927,  E  = 

G  =  +119,   H  =  --294.   K---948. 


•37.-, 


The  interval  from  14h.14m.25s.  is  169m.9s.,  wliich    is  close  to  Sx21m.,  but 
does  not  seem  to  be  related  to  Dr.  .leans's  periods  of  125 -Sm.  and  222 -Om. 


Station  and 

£ 

5 

Component. 

"3 
a 

A 

1 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

- 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Vieques             n. 

B.O. 

2-5 

98 

0 

44 

-    5 

— 

10 

1-6 

B. 

B.O. 

2-5 

98 

0 

42 

-    3 

— 

— 

0-9 

31 

Port  au  Prince 

B.O. 

41 

271 

i  1 

38 

-32 

1     51 

-   2 

2-8 

2-9 

Balboa  Heights 

B.O. 

14-7 

231 

— 

— 

5    26 

-59 



— 

Cheltenham      n. 

B.O. 

21-7 

341 

i  5 

6 

-  5 

9    10 

+  11 

12-8 

15-1 

Georgetown       R. 

— 

21-9 

341 

5 

7 

^-  3 

19      9 

+  6 

e  10-4 

— 

X. 

— 

21-9 

341 

5 

5 

•    1 

9     17 

-rl4 

e  10-4 

— 

z. 



21-9 

341 

5 

9 

-   5 

9      0 

-   3 

elO-2 

— 

\Vashington 

Jlar. 

21-9 

341 

5 

7 

•    3 

9      8 

-  5 

10-5 

— 

Harvard            x. 

B.O. 

240 

354 

5 

15 

-  13 

ie9    34) 

-10 

e9-6 

12-6 

E. 

B.O. 

24-0 

354 

6 

15 

+47 

elO      5 

+  21 

c  11-2 

— 

Ithaca                N. 

B.O. 

250 

345 

5 

34 

-  4 

10      5 

+  2 

12-0 

— 

North  field 

B.O. 

260 

352 

10 

26 

?S 

'10    26) 

-  4 

e  12-4 

— 

Halifax              n. 

— 

26-3 

5 

i  5 

51 

0 

e  10    40 

-rl2 

el3-4 

— 

To  roil  tn 

M. 

26-9 

342 

— 

— 

^ 

— 

13-9 

21-5 

Ann  Arhor         e. 

W. 

27-3 

334 

5 

56 

-   5 

— 

13-4 

20-4 

N. 

\V. 

27-3 

334 

5 

56 

-   5 

— 

14-4 

19-4 

Ottawa 

— 

27-7 

348 

e  6 

0 

-   5 

i  10    41 

-13 

el2-4 

— 

St.  Louis           N. 

W. 

27-9 

321 

i  6 

2 

-   5 

12    26 

?L 

17-0 

La  Paz 

Bi. 

35  0 

180 

7 

31 

.18 

— 

— 

18-7 

22-7 

Saskatoon 

Ma. 

44-6 

328 

i  8 

48 

-18 

— 

— 

e25-4 

— 

Andalgala 

M. 

461 

178 

— 

— 

— 

— 

— 

44-7 

Tortosa 

— 

62-0 

51 

10 

23 

-  2 

18    55 

+  7. 

— 

29-4 

Barcelona 

— 

63-2 

52 

— 

— 

— 

e25-6 

30-6 

Algiers 

B.M. 

641 

59 

— 

— 

— 

e30-4 

33-4 

Uccle 

— 

64-7 

41 

e  10 

44 

+   1 

e  19    26 

+  5 

29-4 

De  Bilt             X. 

— 

65-2 

40 

— 

— 

— 

— 

28-4 

29-5 

E. 

— 

65-2 

40 

— 

— 

— 

— 

31-4 

32-6 

Hohenheim 

B.O. 

67-9 

44 

11 

8 

+  5 

— 

— 

— 

— 

Rocca  di  Papa 

Ag. 

71-0 

51 

11 

29 

+  6 

— 

— 

— 

11-8 

Graz 

W. 

72-2 

45 

cU 

32 

+  1 

— 

— 

— 

— 

Zagreb 

AV. 

72-7 

47 

u 

39 

+  5 

21      3 

+  5 

40-4 

— 

Manila 

W. 

145-8 

344 

e20 

26 

[+36] 

— 

— 

Additional  records:  Cheltenliam  frives  SE  =  +9m.7s.,  T=7h.3m.38s. 
Georgetown  LE=-+14-9m.,  LX  =  +13-5m.,  LZ=+12-7m.,  To  =17h.3m.34s. 
Harvard  SE  =-  +8m.37s.  and  +  8m. 51s.,  To  -17h.4m.48s.  Halifax  eLE  = 
+  11  ■9m.  Toronto  eL  =  +16  •5m.  Ann  Arbor  gives  the  records  in  the 

table  from  its  Wiechert ;  it  also  gives  from  the  Bosch.  PE  =  +6m.2s., 
PN=+5m.o0s.,  M=+19-4m.  Ottawa  eE  =  +4m.41s.  La  Paz  M  = 
+  25-4m.         Saskatoon     i  =  -  20ra.57s.  .Vndalgala     MX  =  +45-4m. 

Zagreb  SNE  =  +21m.l9s. 
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Oct.  lid.  Records  also  at  Oh.  (Athens).  7h.  (Pa  Paz),  81i.  (Algiers),  llh.  (.Svduey), 
12h.  (La  Paz),  14h.  (Port  au  Prince  (3)  ).  loh.  (Port  au  Prince  (3)  and 
Vieques).  lf>h.  (Vieques,  Port  au  Prince,  and  Mobile),  17h.  (Port  au 
Prince  (2)  and  Vieques  (2)  ),  18h.  (Mobile,  Port  au  Prince  (2),  Rocca  di 
Papa,  and  Vieques),  19h.  (Port  au  Prince  (.3)  and  Vieques),  20h.  (Port 
au  Prince,  Vieques.  Edinburgli,  De  Bdt,  and  Washington),  21h. 
(llehvan  and  Vieques),  22h.  (Port  au  Prince),  23h.  (Vieques  (3),  Ilelwau, 
and  Port  au  Prince). 


Oct.  12d.  Oh.  lorn.  30s 
A=  +355,   B 


.     Epicentre  18^  oX.  68=  OW.  (as  ou  1918  Oct.  lid.). 

= --879,  C= +-317  ;  D  =  - -927,   E  =  - -375  ; 

G  =  +119,    H  =  --29i,   K  =  --948. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

0 

lU.    s. 

tf. 

m.  s. 

s. 

m. 

m. 

Vieques 

2-5 

9S 

0   40 

^  1 

— 



11 

1-4 

Port  au  Prince 

11 

271 

c  1   41 

?s 

(e  1   41) 

-12 

(2-1) 

3-3 

Georgetown 

21-9 

341 

c  5    12 

+    8 

9   57? 

+  54 

20-3 

— 

Washington 

21-9 

341 

5   20 

+  10 

9   22 

+  19 

150 

— 

Harvard 

24  0 

354 

5   29 

+    1 

10   42 

?SR, 

14-7? 

16-7 

Ottawa 

27-7 

348 

— 

— 

e  9  30  ? 

? 

e  21-5 

— 

Edinburgh 

60-7 

30 

4   30 

? 

—  . 

— 

— 

40-5 

De  BUt            X. 

65-2 

40 

— 

— 

— 

— 

28-5 

29-5 

Additional    i-ecords  :      Georgetown    gives    ePX=+5m.l8s.  Harvard 

0h.l4m.23s.  Ottawa   c  =  +14m.6s.  De    Bilt   eLE  =  +32-5ui. 


Oct.  12d.  8h.  19ni.  37s.      Enioentre  18^-5K.  OS  -OW.  (as  on  October  lid.  14h.  and 
17h.  and  Oct.  12d.  Oh.). 

A=  +  -355,   B  =  --879,  C=  +317  ;  D  =  --927,   E  =  --375  : 

G  =  +119,    II  =  --294,  K  =  --948. 


P. 


O-C. 


O-C. 


M. 


Vieques 

X. 

2-5 

98 

0      2 

-37 

— 

— 

0-4 

0-8 

Port  au  Prince 

4  1 

271 

e  I   58 

+  54 

2  27 

+  34 

3-0 

3-3 

Cheltenham 

21-7 

341 

i  5     6 

+   5 

— 

— 

14-7 

15-2 

Georgetown 

i;. 

21-9 

341 

a      7 

+    3 

9   15 

+  12 

14-8 

— 

X. 

21-9 

341 

5      2 

2 

9      4 

+    1 

14-8 

— 

Washington 

21-9 

341 

5      3 

-    1 

9      3 

0 

140 

— 

Harvard 

K. 

24  0 

354 

e  5  40 

+  12 

10      2 

+  18 

e  11-4 

— 

X. 

24-0 

354 

i  5   10 

-12 

9   32 

-12 

12  0 

— 

Ithaca 

X. 

25-0 

345 

e  5  -26 

-12 

e  10     8 

+    5 

12-7 

— 

Ottawa 

27-7 

348 

e  10   23? 

? 

c  12  29 

+  95 

e  15-2 

— 

La  Paz 

35  -0 

180 

7   38 

+  25 

— 

— 

21-4 

24  -2 

Edinburgli 

00-7 

30 

3   23 

1 

— 

— 

. — 

41-4 

Stonj'hurst 

00  -s 

38 

— 

— • 

— 

— 

— 

33-4 

Kew 

01-8 

41 

— 

— 

— 

— 

— 

44-4 

De  Bilt 

K. 

05-2 

40 

— 

— 

— 

— 

30-4 

31-8 

X. 

05-2 

40 

— 

— 

— 

— 

e  28-4 

290 

Rocca  di  Papa 

71-0 

51 

c  10   54 

-29 

— 

— 

— 

120 

710 

51 

e  11   10 

—    7 

— 

— 

— 

36-3 

Additional  records 
Harvard  LN  = 
9h.20m. 


:   Vieques  gives  PE  =  -0ni.3s.,  LE  =  +0-2m.,  ME  =  +10m. 
•15-9m..  To  =8h.l9m.31s.  Eslidaleuiuir  gives  81i.37m.  to 


Oct.  12d.  Records  also  at  Oh.  (Wasliington  (2),  Vieques  (3),  Port  au  Prince  (3), 
and  8an  Fernando),  Ih.  (Port  au  Prince,  Gcorgpt()\vn.  Harvard,  and 
Vieques),  2h.  (San  Fernando),  4h.  (Vieques  (2)  and  Port  au  Prince),  51i. 
(Port  an  Prince),  (Jh.  (Vieques),  7h.  (Zi-ka-wei  and  Port  au  Prince),  8h. 
(Port  au  Prince  (2)  and  Vieques),  13h.  (Eskdalemuir.  Rocca  di  Papa, 
Kew,  Bidston,  Zagreb,  Paris,  De  Bilt,  and  Ootomari),  21  h.  (San  Fer- 
nando). 
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Oct.  13d.  4h.  51m.  30s.     Epicentre  18'oN.  eS'-OW.  (as  at  Oh.  and  8h.,  &c.). 

A       Az.  P.       O-C.         S.  O-C.         L.  M. 


0 

0 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Vieques 

E. 

2-5 

98 

e  0  41 

-    2 

— 

—         0-7 

1-5 

X. 

2-5 

98 

e  0  49 

+  10 

— 

—          1-2 

2-8 

Port  au  Prince 

X.K. 

41 

271 

c  1   10 

+   6 

1    45 

-    8          2  1 

2-4 

X.W. 

41 

271 

c  1   17 

+  13 

1   50 

-    3          2  1 

2-3 

Cheltenham 

21-7 

341 

5   30 

+  29 

— 

—        151 

15-8 

Georcretown 

21!) 

341 

e  5      4 

0 

9      7.' 

-4c  111? 

— 

Wa-«hington 

21-9 

341 

5     2 

_    2 

9      4 

-r    1        14-5 

— 

La  Paz 

35  0 

180 

7      5 

—    8 

— 

—           — 

— 

De  Bilt 

E. 

65-2 

40 

— 

— 

— 

—   e  31-5 

41-9 

X. 

65-2 

40 

— 

— 

— 

—    e  29-5 

37  8 

Additional  records  :    Georgetown  gives  LE  =  +15-0m.,  LX  =  +15-lm. 


Oct.  13d.  12h.  39m.  20s.  Epicentre  19  -O.S.  177°OW.  I  ?  (a.s  on  1918  June  4d. 
17h.),  but  very  doubtful.  Possibly  it  is  from  the  epicentre  of  14d.  12h., 
but  there  Ls  not  good  accordance. 

A  =  -  -944,   B  =  -  049,  C  =  -  -326  ;  D  =  -  052.   E  =  +  -999  ; 

G  =  +-325,   H=+017,   K=--946. 

A        Az.  P.       O-C.         S.  O-C. 

s. 

-94 


Apia 

7-3 

45 

e  1   52 

+    1 

— 

Rivervlew 

319 

236 

e  6  43 

-   3 

e  10  33 

Melbourne 

38-5 

232 

— 

— 

— 

Honolulu 

44-4 

26 

18  28 

?SR, 

21   34 

Perth,  W.A. 

60-7 

243 

30  44 

?L 

— 

Manila 

69-7 

294 

e  12  40 

+  85 

— 

Batavia 

74-9 

269 

e  10  40 

-68 

— 

Victoria 

82-7 

33 

■ — 

— 

— 

Toronto 

108-4 

49 

— 

— 



Edinburgh 

1430 

6 

80  40 

?L 

— 

De  Bilt           X. 

146-9 

358 

— 

— 

e  34   22 

E. 

146-9 

358 

— 

— 

e  62   22 

Hehvan 

152-1 

298 

42  40 

?SRi 

— 

L. 

M. 

m. 

m. 

3-6 
e  12-6 
17-7 
22-7 
(30-7) 

4-7 
16-9 

20-7 
27-7 

73  1 

(80-7) 
e  77-7 
e  76-7 

46-6 

84-0 
85-2 

Additional  records  :  River^iew  MN  =  +15-4m.,  T(il2h.41m.l5s.  If  we  accept 
this  To  there  must  have  been  a  separate  shocic  near  Apia.  Port  au  Prince 
(A  =109^-4),  eP  =  +6m.50s.,  M=  +7-4m.,  which  probably  refers  to  another 
shock  close  to  Port  au  Prince. 


Oct.  13d.  Records  also  at  Ih.  (De  Bilt  and  Hehvan),  2h.  (De  Bilt,  Lick.  Berkeley, 
Port  au  Prince,  and  Victoria).  3h.  (De  Bilt,  Toronto,  and  Eskdalemuir), 
oh.  (Toronto,  La  Paz,  Port  au  Prince,  and  Helwan),  6h.  (San  Fernando^ 
14h.  (La  Paz  and  Manila),  15h.  (La  Paz),  17h.  (Port  au  Prince  and 
Edinburgh),  18h.  (La  Paz  and  Vieques),  20h.  (Vieques  and  Port  au 
Prince),  22h.  (Georgetown  and  Harvai-d). 


Oct.  14d.  Oh.  24m.  20s.     Epicentre  18°-5N.  68°-0W.  (as  on  Oct.  lid.  and  12d.). 

A  =  +  -355,  B  =  -  -879,  C  =  +  -317  ;         D  =  -  -927,  E  =  -  -375  ; 
G  =  +119,  H  =  --294,  K  =  --948. 

A       Az.           P.       O-C.         S.  O-C.  L.        M. 

o          o         m.  s.         s.         m.  s.  s.  m.        m. 

Vieques                   x.         2-5       98         0  58        ?S         (0  58)  -11  1-4       1-8 

Port  au  Prince                  41     271      e  1   25      +21          1  51  —   2  2-5       2-7 

Balboa  Heights                14-7      231          5  40        ?S          (5  40)  -45  —         — 

Cheltenham           x.       21-7     341      e6     6      +65         —  —  e  15-2  16-0 

Washington                      21-9     341          5   11      +7          9   15  +12  14-5         — 

Georgeto\vn            X.        21-9     341       i  5   13      +9      e  9   22  +19  e  10-4         — 

E.        21-9     341       15   15      +11       19   20  +17  14-7         — 

Harvard                 n.       24  0     354      e  5  23      —   5         9  34  —10  ell-5  16-5 

E.        240     354      e  5  36      +8          8  59  —45  el2-6  16-4 

Ithaca                      X.        25-0     345          5  45      +    7        10   11  +8  e  12-9         — 

Toronto                              26-9     342          —              —      (10   10)  -29  el5-9  170 

Ottawa                             27-7     348         5  40      -25         —  —  e  11-7         — 

Continued  on  next  jMge. 
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A 

Az. 

P.      o  -c.      s. 

0-C. 

L. 

M. 

„ 

m.  8.        s.          m.  s. 

s. 

m. 

m. 

La  Paz 

35  0 

ISO 

7    14      +    1        13      1 

+    C 

210 

22-0 

Victoria 

o3 -6 

317 

—              —         — 

— 

• — ■ 

381 

Rio  Tinto 

o6-4 

56 

31  40        2L           — 

— 

(31-7) 

38-7 

San  Fernando 

.-.6-7 

58 

29  40        ?L           — 

— 

(29-7) 

— 

Edinbiirgrh 

(if) -7 

36 

18  40        ?S        (18   40) 

+    8 

— 

37-7 

Stonyhvirst 

60S 

38 

e  19  10        ?.S       (19  10) 

+  37 

— 

33-9 

Shide 

611 

42 

30  38        ?L          — 

— 

(30-6) 

— 

Kew 

61-8 

41 

—              —         — 

— 

— 

46-7 

De  Bilt           E. 

65-2 

40 

—             —    e  20     7 

+  40 

e  30-7 

34-5 

N. 

65  ^ 

40 

__             —         — 

— 

e  27-7 

29-4 

Graz 

72-2 

45 

e  11   38      +7          — 

— 

— 

— 

Helwan 

88-6 

59 

25   40         ?S        (25   40) 

+  101 

— 

— ■ 

Ootomai'i 

1091 

333 

c  67   31        .'L           — 

—  (0  67-5) 

— 

Additional     rccoi 

ds  :      Vieques 

ME  =  +l-7m.          Chelt 

?nham 

grives 

PE  = 

+  6m.7s.          Georgetown    LX 

=  +15  0m.,    T„=0h.24m 

24s. 

Harvard    To 

=  0h.25m.l4s. 

Toronto  records  S  as  an  L.          Eslidalemuir    (  A  = 

60'-6) 

0h.41in.  to  Ih. 

21m. 

Stonyhurst  M  =36 -701.         Paris  (A 

=  63  •5) 

gives 

a  record  at  Hi. 

Graz  gives  its 

record  as  23  or  Oh. 

Oct.  14d.  2h.  15m.  20s.     Epicentre  18-5N.  eS'-OW.  (as  at  Oh.). 


Az. 


0-C. 


o-c. 


M. 


Vieques 

N. 

2-5 

98 

1      0 

?S 

(1     0) 

-   9          1-5 

2-7 

E. 

2-5 

98 

1      2 

?s 

(1      2) 

-    7          1-4 

1-7 

Port  an  Prince 

41 

271 

1   47 

+  43 

2     8 

+  15          2-6 

2-8 

Georgetown 

21-9 

341 

— 

— 

— 

—       151 

— 

Washington 

21-9 

341 

5   10 

+   6 

9   15 

+  12        14-7 

— 

Harvard 

24  0 

354 

— 

— 

— 

—       15-3 

— 

La  Paz 

350 

180 

7   40 

+  27 

— 

—      (18-6) 

— 

Edinburgh 

60-7 

36 

34  40 

?L 

— 

—      (34-7) 

— 

De  Bilt 

65-2 

40 

— 

— 

— 

—    e  34-7 

— 

fa«hington  T„ 

= 

2h.l5m.2 

3s. 

The  La 

Paz  L 

is  given 

as  the  P  of  a  !■ 

econd 

shock. 

1918.     Oct.  14d.  12h.  Om.  20s.       Epicentre  19°  5S.  174°  2W. 


A  =  --938,   B  =  --095,   C=- 
G=  +-332,   H 


•334;  D  = --101,   E  = +-995  ; 

=  +-034,  K  =  --943. 


The  Australian  residuals  suggest  an  epicentre  nearer  Atistralia,  but  this  would 
not  suit  the  Apia  observation,  tinless  we  assume  a  deep  focus,  for  which  the 
anticentric  residuals  give  some  evidence. 


Station  and 

6 

a 

5 

Component. 

!5 

A 

1 

P 

o-c. 

S. 

o-c. 

L. 

M. 

, 

„ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Apia 

w. 

61 

23 

1 

35 

+  2 

_ 



2-9 

_ 

Riverview 

— 

33-9 

238 

e  6 

30 

-34 

eU    37 

-62 

el4-3 

17-6 

Svdney 

M. 

33-9 

238 

7 

34 

+  30 

11     58 

-41 

17-5 

19-9 

Melbourne 

M. 

39-8 

233 

7 

46 

-  7 

13    40 

-23 

22-9 

24-1 

Honolulu 

M. 

43-8 

21 

14 

58 

?S 

(14    58 j 

-   1 

21-7 

26-2 

Adelaide 

M. 

44-3 

239 

6 

51 

-97 

14     21 

-45 

21-5? 

27-2 

Mizusawa          e. 

0. 

72-0 

325 

11 

19 

-11 

20    46 

-  4 

— 

— 

.\. 

O. 

720 

325 

U 

20 

-10 

20    43 

-  7 

— 

— 

Manila 

W. 

72-3 

292 

e  11 

34 

+  2 

'20    51) 

-  3 

20-8 

21-8 

Osaka 

O. 

72-3 

319 

11 

36 

+  4 

20    59 

+  5 

30-7 

431 

Berkeley 



75-3 

40 

e  11 

38 

-13 

— 

— 

— 

— 

Taihoku 

0. 

76-8 

304 

— 

^ 

e21    44 

-   3 

— 

— 

Batavia 

w. 

77-5 

270 

ell 

40 

-24 

(21    40) 

-15 

39-7 

42-7 

Tucson 

B.O. 

79-7 

50 

— 

— 

— 

— 

e36  9 

40-7 

Zi-ka-\vei 

_ 

79-9 

31U 

el2 

28 

+  10 

e21    42 

-40 

— 

— 

Victoria 

M. 

81-7 

31 

33 

33 

9 

— 

— 

38-6 

43-9 

Cipolletti 

M. 

89-6 

134 

23 

34 

?s 

(23    34) 

-36 

(45-7) 

47-0 

Andalgala 

M. 

95-8 

124 

38 

16 

■•■ 

— 

— 

— 

69-8 

La  Paz 

Bi. 

98-9 

111 

13 

48 

-17 

25      3? 

-42 

45  4 

47-8 

Continued  on  next  page. 
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Station  and 
Component. 


0-C. 


0-C. 


L. 


M. 


Toronto 
C'oloinbii 
Ithaca 

Ottawa 
Harvard 

Mauritius 

Edinhurgli 

Eskdalemuir 

Stonyhui-st 

Bidston 

De  Bilt 

Kew 

Shide 

Uecle 

Hohenheim 

Paris 

Zagreb 

Moncalieri 

Helwan 

Rocca  di  Papa 

San  Fernando 

Algiers 


M. 
B.O. 
B.O.  I 

B.C).' 

B.O.I 

M. 

M.     I 

G. 

M. 

M.S. 

M. 
M.S. 


W. 

S. 
M. 
Ag. 

B.M. 


106 

7 

48 

107 

3 

270 

108 

6 

50 

108 

6 

50 

109 

6 

48 

112 

5 

51 

112 

5 

51 

115 

4 

238 

143 

0 

9 

143 

6 

.  9 

145 

1 

10 

145 

4 

10 

147 

4 

0 

147 

7 

10 

148 

3 

10 

148 

7 

0 

150 

8 

355 

150 

6 

4 

152 

4 

345 

154 

5 

357 

154 

7 

300 

157 

0 

347 

160 

1 

29 

162 

6 

7 

33 

16 

e  18 

19 


e  15    39 


20 
117 


el9 
19 

e  19 
19 

e36 
19 
19 
19 


?SR, 
+  71 
?PR, 
?PRi 

+  30 

[  +  55] 
+  31 


[-14] 


27     58? 


54-1 


__ 

— 



e27    39 

e28    18 

(27    40?) 

e25    22 

26    51 

+  24 
+63 
+  16 
-148 
-59 

e54-7 

e27-7? 

50-4 

540 

56-8 

121    27 

8  61    40 

44    40 

42     15 

?PR, 
?SR, 

67-7 
178-5 

e73-7 

- 

- 

77-9 

- 

- 

81-7 

77-7 
73-8 

39     10 

? 

77-6 
e82-7 

60-6 
75-7 


83-7 

123-2 
88-1 
90-7 
88-7 


Additional  records:  Rlvervlew  gives  ePRi  = +7m.42s.  and  +7m.5is.,  IPS  = 
-rllm.52s.  and  +12m.  10s.,  MN  =  +15-7m.,  MZ  =  +lS-6m.,  T„  =  12h.0m.23s. 
Honolulu    S=+18m.52s.     (?SRi).  Adelaide    PR,  =  + 10m.  26s.,    SR,  = 

-^18m.ls.  Andali^ala  PE  =  +59m.28s.,  SE  =  +62m.28s.,  SN  =  -i-63m.46s. 

Manila    S  =  +17m.2s.,    MN  =  +22-4m.  Bata-sia    says    M  = +21in.40s.  ; 

possibly  a  misprint  for  S.  CipoUetti  gives  P  =  +42m.22s.,  S  =  +45m.40s., 

perhaps    Ls.  Toronto    eL  =  +56-lm.  Harvard     SX  = +28m.l2s., 

eE  = +40m.ols..      eX  =  +42m.4s.,      LE  =  +55-7m.,      T„  =12h.2m.41s.      and 
12h.2m.48s.  Eskdalemuir  i  =  +53m.lls.  Dc   Bilt  cLN  =  +70-7m., 

Epicentre  22^-38.  177 '^W.       Zagreb  iPXW  =  +19m.50s.,  iPNE  =  +20m.3s., 
MNW=+87-7m. 


Oct.  14d.  14h.  6m.  os.     Epicentre  33°-0N.  22°-0E. 

A  =  +-778,    B  =  +  -314,    C  =  + -545. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  di  Papa 

11-4 

323 

e  2  31 

-19 

9  43? 

? 

— 

— 

Pola 

13-4 

334 

e  8  24 

i 

— 

— 

e  9-3 

9-5 

Zagreb 

13-6 

342 

e  3  25 

+    4 

— 

— 

17-6 

8-2 

Budapest 

14-6 

352 

6   25 

?S 

(6  25) 

+    3 

Moncalieri 

16-3 

322 

3  53 

-   3 

8   15 

?L 

11-3 

13-2 

Hohenheim 

18-8 

333 

e  4   26 

-    1 

7   56 

-   2 

Uccle 

22  0 

329 

— 

— 

— 

— 

e  12-9 

— 

De  Bilt 

22-6 

332 

— 

— 

e  9  25 

+    8 

e  12-8 

15-3 

Additional  records 

Rocca  di 

Papa  giv 

es  also 

P=  +3m 

37s. 

Pola 

MN  = 

+  9-4m.  Budapest  P= +14m. Is.        Graz  (A  =14^-9)  gives  eP  =14h. 4m., 

eS=14h.8m.,  no  seconds  being  given  in  either  case. 

Oct.  ]4d.     Records  also  at  Ih.  (Mizusawa).   4h.  (Vieques  and  Port  au  Prince  (2)  ), 
6h.   (Mizusawa),   lOh.   (Manila),   19h.   (Batavia. 

Oct.  15d.  23h.  29m.  40s.     Epicentre  46'ON.  130°0W.  (as  on  1918  April  17d.  2h.). 
A  =  --447,   B=--532,   C  =  +  -719. 


Victoria 
Berkeley 
Toronto 
Ottawa 
Ottawa  gives  also  eN  =  +20m.32s.,  eL  =  +22-3m. 


A 

Az. 

P. 

0-C. 

S. 

0-C.        L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

5-2 

59 

1   39 

+  19 



—         3-2 

4-1 

9-9 

133 

— 

. — 

e  3  53 

-31           — 

35-3 

75 

— 

— 

— 

—       19-3 

21-2 

371 

71 

— 

— 

— 

—    e  18-3 

— 

168 

Oct.  15d.  Records  also  at  Oh.  (Port  an  Prince  (2)  and  Vieques),  Ih.  (Mizusawa 
and  Batavia),  2h.  (San  Fernando).  3h.  (Vieques,  ^iizusawa,  Osaka, 
Kobe,  Tokvo.  La  Paz,  and  Port  au  Prince),  4h.  (Mizusawa  (2)  and 
Tokvo  (2)  ).  7h.  (De  Bdt).  lOh.  (Hiver\'ie\v  and  Svdney).  13h.  (Mizusawa, 
Tokyo,  and  Di  Bilt),  ISh.  (De  Bilt,  Hehvan.  Eskdaleniuir,  Athens,  and 
Algiers),  19h.  (Mizusawa),  22h.  (De  BUt,  Eskdalemuir,  Edinburgh,  and 
Zurich  (2)  ). 

Oct.  16d.  20h.  4m.  35s.     Epicentre  8° -58.  125"  oE. 

A  =  -  -574,  B  =  +  -805,  C  =  -  148  ;  D  =  +  -814,   E  =  +  -581  ; 

G  =  +086.   H  =  -120,   K  =  --989. 


A 

Az. 

P. 

O-C 

s. 

O-C 

.       L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

23-5 

349 

e  5  30 

-f    7 

— 

— 

61 

6-2 

Perth,  W.A. 

251 

200 

(5   28) 

-11 

9  42 

-23 

15-5 

— 

Adelaide 

29  0 

157 

6  26 

+    8 

11      6 

-11 

14-6 

18-8 

Melboiu:ne 

34  1 

152 

(7      7) 

+    1 

12   25 

-17 

21-2 

22-0 

Riverview 

34  G 

141 

c  7    12 

+    2 

112   46 

-   3 

e  14-6 

20-2 

Zi-ka-wei 

39-9 

358 

7   33 

-21 

— 

— 

— 

— 

Kobe 

441 

10 

8  31 

+    4 

— • 

— 

e  19-3 

19-5 

Osaka 

44-2 

10 

8  29 

j_    2 

— 

— 

— 

19-6 

Colombo 

481 

287 

14  25 

?" 

— 

— 

— 

31-4 

Mizusawa         E. 

49-8 

14 

9  10 

+  '4 

16   11 

—    5 

— ■ 

— 

X. 

49-8 

11 

9   14 

+   8 

16   10 

-    6 

- — 

— 

Kodaikanal 

51-3 

291 

21   19 

.'L 

— 

— ■ 

(21-3) 

— 

Bombay 

58-7 

300 

10      8 

-f    5 

— 

— 

— 

— 

Mauritius        e. 

661 

252 

20  49 

.'S 

(20  49) 

-r71 

33-0 

35-4 

Honolulu 

80-7 

65 

— 

— 

e  22  55 

+  24 

41-4 

49-2 

Helwan 

97-8 

300 

21   25 

? 

— 

— 

— 

Zagreb 

109-7 

316 

e  19      1 

?PR. 

26   19? 

-66 

35-4 

— 

De  Bilt            X. 

1151 

324 

— 

— 

e  28  33 

+  22 

C  59-4 

61-2 

E. 

1151 

324 

— 

— 

e  29  37 

+  86 

e  56-4 

61-4 

Moncalieri 

115-5 

318 

e  20  39 

?PR, 

— 

— 

29-5 

— 

Ucele 

116-0 

322 

e  19  49 

?PR, 

e  30  25 

-127 

— ■ 

• — 

Edinburgh 

118-0 

330 

19  25 

?PR, 

— 

— 

^ 

— 

Eskdalemuir 

118-3 

330 

20     8 

?PRi 

31      6 

+  150 

54-4 

- — 

Kew 

118-4 

326 

— 

• — 

— 

— 

— 

31-4 

Stonvhurst 

118-6 

328 

20  25 

3PR, 

— 

— 

— 

70-6 

Bidston 

119-1 

328 

20      1 

?PR, 

30   55 

+  132 

— 

49-2 

Shidc 

119-3 

325 

20   29 

?PR, 

— 

— 

— 

— 

La  Paz 

151-6 

152 

20   16 

[+18] 

32  58? 

7 

85-4 

88-9 

Additional  records  :    Perth  records  P  as  PRi.  Melbourne  gives  also  SR,  = 

+  16m.l3s.,  SR2=  +17m.7s.  ;     P  is  recorded  as  PR,.  Riverview  PR,  = 

+  8m.4l3.,  iS= +12m.51s..  PS  =  +13m.0s.,  MZ  =  +19-7m.,  MN  =  +20-7m., 
T„=20h.4m.46s.  Kobe      MX  =  +20-lm.  Osaka      MN  =  +19-4m. 

Colombo    M=+20-9m.  De    Bilt    ePR,E  = +19m.58s.,    m=+30m.47s. 

Oct.  16d.  Records  also  at  Oh.  (Edinburgh,  Eskdalemmr.  and  De  Bilt),  lb. 
(La  Paz  and  San  Fernando).  5h.  (San  Fernando),  8h.  (Helwan,  Tokyo, 
and  Colombo),  lOh.  (Helwan,  Zagreb,  and  Athens),  19h.  (Port  au  Prince, 
Batavia,  and  Vieques). 

and 


8h.  19m.  3=.     Epicentre  18-~-5N.  68= -OW 
previously). 

(as  on 

1918  Oct. 

14d 

A  = 

+  -355, 

B  =  - 

•879,  C  = 

=  +-317 

A 

Az. 

P. 

O-C. 

L. 

M. 

• 

• 

m.  8. 

s. 

m. 

m. 

Vieques              x. 

E. 

Port  au  Prince 

La  P.iz 

De  Bilt               E. 

2-5 

2-5 

4  1 

35  0 

65-2 

98 

98 

271 

ISO 

40 

0  37 

0  36 

e  1     4 

7  42 

-  2 

-  3 
0 

+  29 

10 

0-9 

c  33-8 

1-7 
1-2 
2-5 

Do  Bilt  gives  eLN  =  +28  •4m. 

Oct.  I7d.  Records  also  at  Ih.  (San  Fernando),  9h.  (Mizusawa  aud  Tokyo),  12b. 
(Mizusawa  (2)  ),  16h.  (De  Bilt),  18h.  (Mizusawa),  19h.  (San  Fernando), 
21ti.  (Vieques). 


169 


1918. 


Oct.  18d.  21  h.  33m.  35s.      Epicentre  18°  5N.  68°  OW. 

(as  on  1918  Oct.  17d.  Sli.  and  previously). 


A  =  +  •355, 


B  =  --879.  C=- 
G  =  +li9,  H 


•317 


D 


■291,  K  = 


-•927, 
•948. 


E  =  -•375 


Station  and 

i 

__. 

Component. 

A 

P. 

0-C. 

-  s 

0-C. 

L. 

M. 

.M.      S. 

s. 

M. 

s. 

s. 

M. 

M. 

Vieques              n. 

B.O. 

2-5 

98 

0    42 

+  3 

_ 

- 

— 

10 

2-3 

E. 

B.C. 

2-5 

98 

0     38 

-   1 

- 

"^ 

— 

11 

1-4 

Port  au  Prince 

B.O. 

41 

271 

e  1     39 

t35 

2 

7 

+  14 

2-5 

2^9 

Clieltenliam      x. 

B.O. 

21-7 

341 

5      6 

-r    5 

9 

5 

i-  6 

12-6 

15^9 

Georgetown      e. 

— 

21^9 

341 

v5       9 

~   5 

9 

23 

+  20 

150 

— 

N. 

21-9 

341 

e5      0 

-    4 

9 

14 

+  11 

14-6 

— 

Washington 

Mar. 

21-9 

341 

4     57 

-   7 

8 

57 

-   6 

12-4 

— 

Harvard             x. 

B.O. 

24-0 

354 

— 

- 

7 

55 

-109 

ell-2 

— 

E. 

B.O. 

24-0 

354 

— 

— 

8 

16 

-88 

12-8 

— 

Ithaca 

B.O. 

25-0 

345 

c6    23 

+45 

e  11 

5 

-62 

130 

— 

Toronto 

M. 

26-9 

342 

— 

— 

10 

55 

:  16 

12-8 

19-9 

Ann  Arlior         e. 

W. 

27-3 

334 

3    25 

■> 

10 

7 

-39 

14-8 

20-4 

X. 

W. 

27-3 

334 

3     37 

■* 

9 

25 

-81 

14-6 

20-4 

Ottawa 



27-7 

348 

e  5    58  V 

-   7 

10 

33? 

-21 

c  14-4 

— 

I.a  Paz 

Bi. 

35^0 

180 

c6    55 

-18 

- 

- 

21-4 

22-2 

Victoria 

M. 

53-5 

317 

— 

— 

- 

28-2 

36-7 

Coiml-ira 

— 

55-2 

53 

— 

— 

e  18 

41 

+  77 

e26-4 

— 

San  Fernando 

— 

56-7 

58 

16    55 

?S 

(16 

55) 

-47 

— 

— 

Eskdaleniiiir 

G. 

60-6 

36 

18     28 

?s 

(18 

28) 

-  3 

30^9 

— 

Edinburgh! 

M. 

60-7 

36 

18    25 

?s 

(18 

25) 

-  7 

— 

37-9 

Shide 

M.S. 

611 

42 

— 

— 

18 

36 

-   1 

32-2 

-- 

Kew 

M. 

61-8 

41 

.__ 

— 

- 

- 

— 

-_. 

40-4 

De  Bill              E. 

— 

65-2 

40 

10     51 

+  5 

- 

_ 

— 

30-4 

34-6 

N. 



65-2 

40 



— 

19 

27 

0 

e  28-4 

29-4 

Helwan 

M. 

88-6 

59 

48     25 

?I, 

~ 

~ 

(48^4) 

Additional    records:       Georgetown    gives    cL?  =- +10-5in..    To  =21h.33in.l7s. 
Harvard  eLE  =  +10-8m..  To  =21h.30m.l3s.  Ithaca  eSE  =  +10m.58s., 

T„=21h.34m.l2s.  Toronto    eL=+159m.  La    Paz    iP=+7m.32s. 

Victoria  L  =  +332m.         De  Bilt  T„  =21h.33m  51.s. 


Oct.  18d.  Records  also  at  Oh.  (Tokyo),  oh.  (Rocca  di  Papa,  Monte  C'assiiio, 
and  Mauritius),  Ih.  (Monte  Cassino  and  Rocca  di  Papa),  lOh.  (Manila), 
12h.  (Taihoku  and  Colombo),   19h.   (J'ort  au  l^rince  and  Vieque.':). 


Oct.  19d.  2h.  Om.  20s.      Epicentre  15 -ON.  97   -OW.  (as  on  1917  Dec.  29d.  22h.). 

A  =-118,   B  =  -959,  C=  +  -259;  D  =  -  993,   E  =  +122; 

G  =  -032,   H  =  -257,   K  =  - -966. 

Very  doubtful.  There  is  no  complete  observation  of  S  and  P  to  give  a  trust- 
worthy To,  since  the  Tucson  (N.)  observations  would  indicate  conditions 
irreconcilable  with  the  Tacul)aya  observations,  and  although  these  have 
been  altered  by  12h.  the  alteration  is  conJirmed  by  the  records  of  the  shock 
at  3h. 


Tacubaya 
Tucson 

Lawrence 
Waslilngtou 
Georgetown 
Toronto 
Ithaca 
Ottawa 
Harvard 
La  Paz 
Edinburgh 
Eskdalemuir 
Bidston 
De  Bilt 
Additional  record 


4-9 
214 

21-4 
24^0 
29^6 
29-6 
32-4 
32-5 
35  3 
35  3 
42-5 
79-8 
79^8 
80^3 
85^5 


Az. 

334 

326 

326 

3 

33 

33 

24 

29 

26 

34 

137 

35 

35 

38 

37 


m.  s. 

1   29 

c  6  53 

e  8   24 

5   17 


c  9  30 
28  40 

22  53 

23  34 


O-C. 

6. 

+  13 
+  115 
+  206 

-11 


S. 
m.  s. 


16   10 
13   10 


O-C. 


M. 


+  234 
+  10 


75 


?S 
?S 


m. 

e  7-C 

e  9-7 

9-4 

17^7 

177 

e  18-5 

c  19  3 

c  197 

18^2 

24  1 


(22   53) 

(23   34) 

e  23   55 


MN  =  +17-7m. 


Lawrene 
of  12h.  has  been   jnade  as  at  3h.  Harvard  L 

L  =  +247m.  Do  Bilt  e  =  +36m.24s. 


+  32 
+  67 
+  30 
Tacubaya- 
=  +210m, 


38^2 
(34-8) 
e  41-7 


198 


27^8 
132-7 


4:!-4 
43^1 
correction 
Ottawa 


170 


1918.     Oct.  19d.  3h.  22m.  45s.        Epicentre  14°-5N.  91°  OW. 

(as  on  1917  Juue  8d.). 

A  =  -017,  B  =  --968,  C=  +  -250;         U  =  -1000,  E=+-018; 
G  =  -001,   H  =  --250,  K  =  --968. 


Station  and 
Component. 


O-C.  I 


O-C. 


Tacubaya 
Balboa  Hts.       e. 

N. 

St.  Louis  E. 

N. 

Vieques  e- 

N. 

Lawrence 
Tucson  N  ■ 

E. 

Cheltenham      e. 

N. 

Washington 
Georgetown 
Ann  Arbor        e. 

N. 

Ithaca 
Toronto 
Northfield 
Harvard  e. 

N. 

Ottawa 

Lick 

Berkeley 

La  Paz 

Victoria 

Andalgala         e. 

Cipolletti 

Chacarita 

Honolulu 

Coimbra 

Rio  Tinto 

Eskdalemuir 

Bidston 

San  Fernando 

Stonvhurst 

Shid'e 

Kew 

Paris 

Uccle 

Ve  Bilt  E. 

Barcelona 

Algiers 

A  i)ia 

Moncaliori 

/agrel) 

Cape  'I'own 

Kivi'rview 

/ika-wei 

Melliourne 

Adelaide 

Manila 

Perth,  W.A. 


B.O.  i 

B.O. ! 

W. 

\V. 

B.O. 

B.O. ; 

W. 

B.O. 

B.O.  1 

B.O. 

n.o.i 

Mar.  ' 

W. 
W. 

B.O.; 

M.     i 

B.i;». , 

B.O.  ' 
B.O. 

w. 

Bi. 
M. 
M. 
il. 
M. 
iL     , 

M.     I 

S;J 

M.  ! 
M.S.  I 
M.     I 


B.M. 
W. 

S. 

w. 

M. 


M. 
M. 
W. 
M. 


9-; 

12-1 
12-! 
24-: 
24-: 
24': 
24-: 
24-1 
25-' 
25-' 
27-: 
27-: 
27- 
27- 
28-1 
28-1 
SO- 
SO-: 
31-' 
32-i 
32-1 
33-: 
35  ■■ 
36-: 
38-: 
43- 
48-' 
57-1 
58-( 
63-' 
75-: 
76-1 
76-1 
77- 
77-: 
77-1 
78-' 
79-; 
81- 
82- 
82-1 
82-1 
82-: 
84 
84-' 
85-1 
91-1 
114-1 
120-1 
124-' 
125-1 
131- 
137- 
149-1 


•3 

304 

5 

115 

5 

115 

-2 

4 

2 

4 

8 

78 

8 

78 

•8 

356 

-4 

318 

4 

318 

-3 

25 

-3 

25 

-3 

24 

-3 

24 

■5 

12 

-5 

12 

-7 

23  j 

8 

17  1 

■0 

25  ) 

-8 

28  1 

a 

28 

5 

20  ! 

■4 

315 

-2 

316 

-3 

143 

1 

329  1 

4 

149 

6 

159 

-0 

149 

•7 

287 

-2 

52 

8 

55 

8 

36 

•2 

38 

-3 

55 

•5 

37 

•V 

40 

•2 

39 

-4 

42 

-2 

40 

-5 

38 

-5 

38 

-8 

49 

6 

53 

-7 

256 

•8 

45 

-0 

42 

-0 

121 

-9 

238 

-7 

324 

-6 

234 

-1 

235 

-1 

311 

-9 

230 

e5  55 

e6  2 

e6  5 

e  5  57 


6 
6 
6 
6 
7 
5 

e8 
7 
6 

i  6 
7 

e7 


14  57 

16  27 

11  21 
elO  48 

39  15 

12  5 
12  27 
21  45 

e22  9 


e  12 
el2 
el2 
el2 


el3 

e  15  15? 

19  15 

e31  57? 


e  19    43 


-19 

+  55 
+  63 

+  3 
+  38 

-  9 
+  4 
+  13 
-^20 
+  4 

-  4 

-  1 

4-    2 

+  8  I 
+  2 
+  27  I 

-39 ; 

-^87  I 

+40 

-24 

-  7  i 

-  3 

-  8  I 
-10  j 
-43 
?S     I 
?S 

+45 
-62 
?L 

+  5 
+  25 
?S 
?S 


+  24 
+  14 
+  3 
+  10 


+  16 
+  114 
[+41J 


[+  9] 


10    45 
10      3 


10  24 

10  46 

e  10  42 

10  48 

10  49 

11  3 

11  3 

12  35 

11  39 

12  25? 
11  39? 

i  10  19 

e  13  5 

i  13  31 

14  59 

(14  57) 

(16  27) 

20  3 
e20  32 

21  50 

22  3 

(21  45) 

(e  22  9) 

22  6 


e23 
22 


e23  36 

23  17? 

24  6 
35  15 

e66  53 


s. 

M. 

- 

8-C 

+  57 

e  18-C 

+  15 

U-J 

— 

12-' 

— 

12-' 

— 

10-1 

+  13 

16- 

+  35 

16- 

-  4 

e  16- 

+  2 

16- 

+  3 

e  12- 

-  5 

15- 

5 

T-49 
-   9 

+  4 

-42 

-133 


-11 
+  10 
-62 
-87 

+  54 
-56 

+  3 
+  12 

-  7 
+  14 

-  2 


+  21 


-11 
-18 


i  18-4 
20-8 
e  16-3 
e  16-4 
e  15-6 


18-4 
23-8 
(25-8) 
27-8 

32-2 
35-2 

(39-2) 
36-8 

42-2 


35-2 
6  35-2 
e39-2 

e39-5 
47-2 
39-2 
40-6 
45-2 
60-2 

e56-2 

(e  66-9) 

61-4 


The  Tacubaya  records  for  this  and  the  preceding  shock  have  been  diminished 
by  12h. 

Notes  continued  on  next  page. 
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Additional  records:     Lawrence  gives  LN2  =10-lm.,  MN=+10-2m.  Ann 

Arbor,  Bosch  instrument,  PE  =  +7m.l5s.,  PN  =  +6m.33s.,  SE  =  t- 10m. 51s., 
SN  =  +llm.9s.,  M  =  J-17  'im.  Ithaca  SN  =  +  12m.36p..  To  =3h.22m.48s. 

Toronto  iL  --  -f  2UGm..  To  =3h.21m.30s.  Harvard  T„?  =3h.22m.7s.  from 

L— P.  Ottawa,  vertical  eL  ?  =  + lG-2m.,  L  =  +21-2m.,  To  =3h.22m.49s. 

Lick    MN  = -f-22  0m.,    MV  =  +22-2m.  San    Fernando    MX  =  +48  •2m. 

Andalgala  PE  =  +18m.51s.,  SN  =  +19m.27s.,  MN  =  +20-4m.  Eskdale- 

muir    SR,  = +27m.22s.,    T„  =3h.23m.3s.  Dc    Bilt    eSRiE  = -f 28ni.43s., 

eE  =  -i-32m.8s.,  eN  =  +36ni.os.,  T„  =3h.23m.Ss.        Kiverview  e  =  +37m.33s., 
e?  =  +39m.51s.,  e  =  +44m.3s.,  MN  =  -i-64  1m. 

Oct.  19d.  Records  also  at  Oh.  (Lick).  3h.  (Ilehvan),  oh.  (Port  au  Prince,  Mobile, 
and  Manila),  7h.  (Rio  Tmto  and  Viefiues),  llh.  (Manila),  14h.  and  loh. 
(Tacubaya),  21h.  (Hchvan),  23h.  (Tokyo). 


Oct.  20d.  5h.  44m.  oos.     Epicentre  72=0N.  2''-8W.  (as  on  1917  Aug.  21d.  lOh.). 

A  =  +  -309,   R  =  -  015,  C  =  +  -951  ;  D  =  -  049,   E  =  -  -999  ; 

G  =  +  -950.    H  =  -04G.    K  =  --309. 

A  Az.            P.  O-C.          S.  0-C.         L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Eduibm-yh                10  1  184  3  35  -IS  —  —  —  10-6 

Piskdalenuur             10-7  184  3  52  -   9  7   29  +18  8  1  — 

Bidston                      18-6  184  4   35  +11  —  —  —  9-5 

De  BUt                      20-2  166  —              -_  _  _    e  12  1  14  (I 

Kew                            20-6  180  —              —  —  —  —  ll-l 

Paris                           23-3  174  —              —  —  ^  121  — 

Eskdalemuir  gives  To  =5h.44m.l7s. 

Oct.  20d.  Records  also  at  Ih.  (San  Eernaudo).  4h.  (Riverview),  7h.  (Nagasaki), 
15h.  (Uccle,  Moncalieri,  Edinbm-gh,  Eskdalemuir,  Shide.  Bidston,  De 
Bilt,  Kew,  Paris,  and  Rocca  di  I'apa),  181).  (Zagreb),  20h.  (Port  an 
Prince). 


Oct.  2 Id 


.  Records  at  Oh.  (San  Fernando),  41i.  (Nagasaki),  6h.  (Vieques  (2)  ), 
9h.  (Cipollctti).  llh.  (Tokyo),  13h.  (Port  au  Prince  and  Vieques).  18h. 
(Paris,  Bidston.  Sliide.  Edinburgh.  Zagreb,  Moncalieri.  De  Bilt.  Uccle, 
Eskdalemuir,  and  Kew),  19h.  (Tokyo),  22h.  (River%iew-  and  San  Fer- 
nando), 23h.  (Honolulu). 


Oct.  22d.  8h.  7m.  30s.      Epicentre  2-^lN.  127'-8E. 

A  =  --612,   B  =  -r-790,  C=^037. 

On  trying  5  -IN.  125"  ^E.  as  on  several  days  in  August  it  was  foimd  tlint  this 
shock  cannot  have  been  from  this  origin. 


Manila 

Batavia 

Riverview 

Hehvau 

De  Bilt 

Edinburgh 

Additional  records  : 

Riverview  MN  =  + 17  -Im. 

Oct.  22d.  Records  also  at  5h.  (Zagreb),  9h.  (Honolulu),  lOh.  (Honolulu,  Perth, 
W.A.,  and  Riverview),  llh.  (Edinburgh  aiul  De  Bilt).  15h.  (Zaweb  and 
Rocca  di  Papa),  18h.  (De  Bilt).  19h.  (San  Fernando,  Mam-itius,  Colombo, 
and  Helwan),  20h.  (De  BUt),  21h.  (Helwan  and  Zi-ka-wei),  23h.  (Tokyo). 

Oct.  23d.  Records  at  llh.  (Tokyo),  llh.  (Vieques  and  Port  au  Prince),  20h. 
(Taihoku),  211i.  (Coimbra). 


A 

Az. 

P. 

O  -C.        S. 

O-C. 

L.            M. 

o 

o 

m.  s. 

s.          m.  8. 

s. 

m.            m. 

14-2 

332 

e  3  30 

+    1         — 



6-1          6-2 

22-5 

248 

5   10 

-    1          9   13 

-    2 

—       10-5 

42  1 

150 

— 

—    e  15   12 

+  36 

—       18-9 

94-5 

300 

24  30 

?S        (24  30) 

-31 

107-6 

326 

— 

—    e  24  48 

-138    e 

54-5            — 

109-7 

334 

50     0 

?L           — 

(50-0)         — 

:    Manila  gives  MN  = 

-  +6  •3m.           Batavia  To 

=  8h.7m.36s. 
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Oct.  -Hd.  19h.  13m.  20s.     Epicentre  0  -SS.  138''-8E.  (as  on  1914  May  36d.). 
A  =  -  -756,   B  =  +  -659,  C  =  -  005  ;  D  =  +  -659,   E  =  +  -752  ; 


G  =  +  -004,   H  =  --003,  K  = -1-000. 


Az. 


O-C. 


O-C. 


M. 


Manila 

23 -2 

311 

e  9   IS 

?S 

(e  9   18) 

-11 

— 

11-7 

Sydney 

35-5 

162 

13   10 

IS 

(13   10) 

+    7 

17-0 

18-0 

Riverview 

35-5 

162 

— 

— 

e  13      1 

-   2 

e  17-1 

18-2 

Melboin-ne 

37-9 

172 

— 

— 

14  40 

+  63 

20-3 

21-2 

Honolulu 

65-2 

66 

e  19  40 

?s 

(e  19  40) 

+  13 

32-7 

37-7 

De  BUt 

K. 

115-3 

330 

— 

— 

c  24     7 

f 

e  63-7 

86-8 

N. 

115-3 

330 

— 

— 

— 

— 

e  66-7 

87-1 

San  Fernando 

131-5 

322 

32   40 

?s 

(32   40) 

^   149 

— 

— 

Additional  records  : 
+  15m.lOs.  (.'SR,). 
-  +14m.33s..  MX  - 


Manila    gives     MX  =  +11 -6m.  Sydney    gives    S  = 

Riverview  PR,?  ^  +8m.57s.,  eS  --  +12m.58s.,  eSR,? 
^  22-Om.  Melbom-ne  SR,  =  +  17m.34s. 


Oct.  24d. 


Records  also  at  3h.  (De  Hilt),  7h..  9h.,  and  lOh.  (Manila),  16h.  (Tokvo), 
8h.    (Rocca   di    Papa),    19h.    and    21h.    (Manila),    22h.    (Vieques),    23h. 


1 - 

(Port  an  Prince) 


1918.     Oct.  25d.  3h.  42m.  50s.        Epicentre  18°-5N.  68"  OW 

(as  on  1918  Oct.  lid.  to  ISd.). 

A^  +  -3.J5.   B---S79,   C---;--317;  D---927.   E  -  -  375  : 

G  =  +-119,   H  =  --294,   K  =  --948. 


Station  and 
Component. 


O-C. 


O-C. 


L. 


Vieques 
Port  au  Prince 
Balboa  Hts. 
Cheltenham      ; 
Georgetown 

1 
Washington 
Harvard 

Ithaca 
Nortli  field 
Toronto 
Ann  Arbor 

Ottawa 

St.  Louis  ; 

La  Quiaca 

Tucson 

Pilar 

Berkeley 

Victoria 

Chacarita 

Coimhra 

San  Fernando 

Cipolletti 

Bidston 

Kslvdalemuir 

Edinljurgli 

St()iivhui-st 

Sliid'e 

O.xfonl 


B.U. ' 
B.O.  I 
B.C. 
B.O. 


Mar. 

B.U. 

B.O. 

B.O. 

B.O. 

M. 

B. 

B. 

W. 

M. 

M. 

H.O. 

B.O. 

M. 

M. 

M. 
M. 


M. 

M.S. 

G. 

M. 

M. 

M.S. 

M.S. 


e6    28 


s. 

0 

+  18 

+  7 
^36 

-  4 

-r    4 

+  2 

-  2 
^-29 
-15 
-18 
+  31 
-21 

-  9 

-  5 

-  3 


271 
231 
341 
341 
341 
341 
354 
354 
345 
352 
342 
334 
334 
348 
321 
177 
177 
298 
298 
177 
177 
304 
317 
170 
53 
58 
180 
38 
36 
36 
38 

1  !    42 

2  ,     40 


Continued  on  next  page. 


9    44  I  ?PR, 
9    59     ?PK, 


14 

34 

V 

9 

28 

+  19 

'8 

0 

•> 

9 

28 

-  2 

9 

32 

-   8 

9 

58 

+  8 

17 

40 

?S 

10 

27 

+  12 

10 

20 

+  4 

10 

10 

-   7 

19 

52 

?S 

10 

21 

+  1 

10 

20 

+  0 

9 

38 

+  39 

9 

26 

+  23 

9 

19 

+  16 

9 

4 

+  1 

9 

45 

+  1 

10 

19 

+  35 

10 

21 

+  18 

10 

17 

-  5 

ell 

16 

+  37 

10 

28 

-18 

10 

34 

-12 

f  10 

46 

-  8 

10 

52 

-  5 

28 

34 

?L 

28 

46 

?L 

17 

11 

+  8 

31 

52 

?L 

17 

20 

-  4 

17 

10 

-32 

(17 

40) 

-11 

19 

13? 

+45 

18 

28 

-  3 

(i  19 

52) 

-^79 

18 

38 

+  1 

18 

37 

-   1 

M. 

0-7 

1-6 

6-7 

el3-5 

e  10-9 

e  11-0 

10-4 

10-9 

el2-7 

12-2 

12-2 

el2-7 

12-9 

13-2 

el2-2 

13-3 

(28-6) 

(28-8) 

24-2 

23-2 


28-7 
(31-9) 
250 
29-9 
(34-2) 

28-2 

i31-9 
29-1 


M. 

1-2 
2-4 
6-9 
18-0 


14-2 
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Stntion  and 

4> 

5 

3 

Component. 

1 

A 

< 

P 

0-C. 

s 

O-C. 

L. 

M. 

M. 

s. 

s. 

M. 

s. 

.s. 

M. 

M. 

Dypp 

Ma. 

61 

5 

34 

10 

10? 

-12 

18 

49 

+  7 

— 

— 

Kew 

M. 

61 

8 

41 

19 

10 

?S 

(19 

10) 

+  24 

— 

40-2 

Tortosa 

62 

0 

51 

10 

30 

+  5 

18 

50 

+  2 

29-8 

36-7 

Barcelona 



63 

2 

52 

e  10 

26 

-  7 

i  19 

0 

-   3 

— 

32-3 

Paris 

— 

63 

5 

43 

i  10 

40 

+  5 

i  19 

6 

-   1 

26-2 

26-2 

Algiers 

B.M. 

64 

1 

59 

e  10 

41 

+  2 

19 

11 

-   3 

27-2 



Uccle 

— 

64 

7 

41 

e  10 

43 

0 

el9 

22 

+  1 

e26-2 

29-0 

I)e  Bilt              N. 



65 

2 

40 

10 

52 

+  6 

19 

31 

+  4 

6  28-2 

29-9 

E. 



65 

2 

40 

— 

— 

- 

- 

— 

e29-6 

34-3 

Moncalieri 

S. 

67 

0 

48 

10 

50 

-  8 

i  19 

54 

+  4 

27-6 



Zurich 

— 

67 

5 

45 

ell 

5 

+  4 

19 

57 

+   1 

— 

— 

Kocca  di  Papa 

¥: 

71 

0 

51 

11 

24 

+   1 

20 

39 

+   1 

e32-8 

35-6 

Zagreb 

72 

7 

47 

ell 

35 

+  1 

120 

55 

-  3 

32-2 

46-2 

Honolulu 

M. 

83 

4 

290 

el2 

10 

-28 

123 

10 

+  9 

40-2 

51-4 

Hehvan 

M. 

88 

6 

59 

13 

4 

-  4 

- 

- 

— 

— 

67-6 

Cape  Town 

M. 

97 

4 

125 

25 

58 

?S 

(25 

58) 

+  28 

— 

52-5 

Mauritius 

M. 

129 

2 

98 

32 

10 

?S 

— 

64-6 

69-7 

Zi-ka-wei 

— 

129 

5 

350 

e22 

23 

?PR, 

- 

- 

— 

— 

— 

Mell)Ourne 

M. 

145 

4 

230 

— 

— 

- 

- 

— 

72-8 

83-2 

Manila 

W. 

145-8 

344 

el9 

50 

[      0] 

~ 

" 

" 

' 

Additional  records  :    Vieques  gives  ePN  =  +0m.36s.         Balboa  Heiglits  LN  = 
+  6 -9m.,      MN=+7  1m.  Georgetown      LE  =  +12-6m.,      LN  =  +14-4m., 

T„=3h.42m.44s.  Washington      L=+14-2m.,      To  =3h.42ni.58s.  Har- 

vard    eN  =  +6m.53s.,     eN?  = +10m.27s.,     LE  =  +14-4m..     LE  =  +18-8m., 
MN  =  +21 -em..  To=3h.42m.59s.  Ithaca  SE  =  +10m.22s..  To  =3h.43m.7s. 

Northfleld    L  =  +15-2m..     To  =3h.42m.l9s.  Toronto    eL  =  +17-0m.,     To 

=  3h.43m.l2s.  Ottawa     e  =  +  llm.50s.,     L  =  +20-2in.,     To  =3h.42m.50s. 

San  Fernando  MN  =  +32-4m..  To  =3h.43m.45s.  Cipolletti  records  S  and 

L  waves  as  P  and  S  respectively.         Stonyhurst  gives  eP  =  +  11m. 28s.  and 
iS  =  +23m.46s.  Barcelona   MX  =  +28 •4m.,    To  =3h.42m.43s.  De    Bilt 

T„=3h.43m.4s.  Moncalieri    S  =  +19m.35s.,     T„  =3h.42m.56s.  Zagreb 

iP  =  +llm.38s.,  i=+13m.38s.,  MNW=+43-2m. 


Oct.  25d.  19h.  3m.  35s.     Epicentre  5°-4N.  125°-2E.  (as  on  1918  Aug.  21d.  Oh.). 


A  =  --574, 

B  =  +-813,  C 

=  +■094 

;         D  =  +-817, 

E  =  +  -576  ; 

G  =  - 

•054, 

H  =  +077,  K 

=  --996. 

A 

Az. 

P. 

O-C. 

S. 

O-C.        L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s.         m. 

m. 

Manila 

101 

336 

e  2  41 

+  10 

— 

—         6^2 

7  4 

Batavia 

21-7 

238 

e  4   57 

-    4 

8  52 

-   7           — 

11-4 

Zi-ka-wei 

260 

353 

e  17     1 

?L 

e  21   25 

?L  (e  17-0) 

— 

Colombo 

45-2 

274 

31  25 

? 

— 

—          — 

— . 

Riverview 

46-3 

150 

— 

— 

— 

—   e  18-4 

19-7 

Helwan 

90-7 

298 

26  25 

?S 

(26  25) 

+  124           — 

De  Bilt            E. 

103-4 

327 

— 

— 

e  41     1 

?      e544 

57  1 

X. 

103-4 

327 

— 

— 

e  48  49 

?L    (e48-8) 

57-3 

Eskdalemuir 

105-9 

331 

— 

— 

— 

—       50-4 

■ — 

Additional  records  :    Manila  gives  MN  = 
Riverview  MN  =  +19-0m. 


-7-Om. 


Batavia  To  =19h.3m.38s. 


Oct.  25d.  Records  also  at  Ih.  (Tokvo),  3h.  (Pompeii),  5h.  (Colombo  and  Kodai- 
kanal),  6h.  (Mobile),  14h.  (Tokyo),  17h.  (Denver),  21h.  (San  Fernando), 
22h.  (Rocca  di  Papa),  23h.  (Zi-ka-wei). 


174 


Oct.  26d.  2h.  13m.  30s 
A  =  +  -309,   B 


Bidston 

De  BOt 

Kew 

Shide 

Paris 

Graz 

Moncalieri 

Zagn-eb 

Rocca  di  Papa 

Rio  Tiiito 

Helwan 


.     At  72°0N.  2°-SW.  (as  on  1918  Oct.  20d.  oh.). 

=  -  015,  C  =  -r  -951  ;  D  =  -  049,   E  =  -  -999  ; 

G  =  +-950,   H  =  -016,  K  =  --309. 
(Very  doubtful.) 


18-6 
20-2 
20-6 
21-7 
23-3 
26-3 
27-5 
27-6 
31-2 
34-3 
45-9 


Az. 

184 
166 
180 
177 
174 
151 
164 
151 
157 
185 
138 


O-C. 


O-C. 


m.  s. 
4  18 


c  6  30? 
7    14 

e  7   45 

9  30 

29  30 


-39 
-71 

+  65 

+  143 

?L 


8  36 
e  8  52 


-23 

-39 


m. 


—     e  9-6 


9-8 
11-5 

140 
25-5 
17-4 


(29-5) 


M. 
m. 
9-7 

11-0 

10-5 
10-7 
12-5 


27  0 


—         9-5 


Eskdalemuir  (A=16°-7)  gives  simply  2h.l9m.30s.  to  2h.40m.0s. 


Oct.  26d.  16h.  58m.  40s.     Epicentre  5'-4N.  125°-2E.  (as  on  Oct.  25d.). 
A  =  --574,   B  =  +  -813,  C  =  +  094. 


Az. 


O-C. 


Manila 

101 

336 

e  2  36      +5 

Batavia 

21-7 

238 

e  4  20      -41 

Zi-ka-wei 

26  0 

353 

e  5  46      -   2 

Helwan 

90-7 

298 

60  20        ?L 

De  BUt 

E.      103-4 

327 

—              — 

N.      103-4 

327 

—              — 

Eskdalemuii 

105-9 

331 

—              — 

Manila  gives  MN  =  +6-7m. 

at.  26d.     Records  also  at 

Oh.  (A 

Igiers),  6h.  (He 

e  10 


O-C. 

s. 
-30 


4-9 


■18  — 

—  (60-3) 

—  e  54-3 

—  e  56-3 

—  23-3 


M. 
m. 
7-6 
9-3 


58-6 

58-7 


1918.     Oct.  27d.  15h.  27m.  10s.      Epicentre  10°  5S.  161°  OE. 

(as  on  1917  Nov.  30.). 

A  =  -  -930,  B  =  +  -320,  C  =  -  182  ;  D  =  +  -326,   E  =  +  -946  ; 

G  =  +  -172,   H  =  --059,  K  =  --983. 


Station  and 

a 

3 

Component. 

"3 
a 

rS 

A 

< 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

^ 

M.    s. 

s. 

M.    s. 

s. 

M. 

M. 

Riven-iew 



25-0 

199 

e5    28 

-10 

19    52 

-11 

el2 

1 

14-6 

Sydney 

M. 

25-0 

199 

5    20 

-18 

9    50 

-13 

12 

3 

14-6 

Apia 

W. 

26-8 

100 

5    37 

-19 

9    50 

-47 

10 

8 

12-8 

Melbourne 

M. 

30-9 

204 

6      2 

-35 

11    38 

-12 

17 

7 

18-8 

Adelaide 

M. 

31-9 

216 

5    29 

-77 

10    59 

-68 

14 

7 

17-8 

Manila 

W. 

47-0 

302 

e8    57 

+  10 

15    26 

-15 

20 

8 

210 

Tokyo 

O. 

50-3 

338 

9      9 

0 

16    15 

-  8 

22 

8 

— 

Honolulu 

M. 

51-3 

52 

19    50 

+  35 

i  16    32 

-  3 

23 

9 

31-3 

Osaka 

O. 

51-3 

334 

9      7 

-  8 

16    17 

-18 

22 

5 

27-7 

Kobe 

O. 

51-4 

334 

e  10    30 

+  74 

— 

— 

23 

6 

25-7 

Taihokn 

0. 

52-4 

315 

16    14 

?S 

(16    14) 

-35 

26-6 

27-4 

Misusawa          e. 

0. 

53-0 

341 

9    21 

-  5 

16    41 

-15 

— 

— 

N. 

O. 

53-0 

341 

9    25 

-   1 

16    46 

-10 

— 

— 

Batavia 

W. 

53-7 

270 

e9    31 

0 

17      1 

-  4 

e28-8 

17-8 

Zi-ka-wei 

— 

56-4 

319 

e  11    44 

?PR, 

el7    32 

-   7 

— 

— 

Ootomari 

o. 

59-4 

344 

e  18    23 

?S 

(e  18    23) 

+  7 

— 

— 

Calcutta            B. 

O.E. 

78-4 

297 

12      8 

-  1 

22      8 

+  3 

— 

— 

Colombo 

M. 

82-4 

278 

22    14 

?s 

(22     14) 

-36 

— 

32-4 

Kodaikanal 

M. 

85-7 

281 

22    38 

?s 

(22    38) 

-49 

57-5 

60-5 

Berkeley 

— 

86-2 

50 

e  12    44 

-10 

— 

— 

e35 

4 

— 

Continued  on  next  page. 
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station  and 

6 
g 

3 

Component. 

CO 

A 

< 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

M.      S. 

s. 

M.     S. 

s. 

M. 

M. 

Victoria 

M. 

88 

6 

40 

23    55 

?S 

(23    55) 

-  4 

40-2 

53-5 

Bombay 

O.E. 

91 

8 

290 

23    34 

?S 

(23    34) 

-59 

— 

505 

Tucson 

B.O. 

94 

0 

58 

— 

— 

— 

e43-3 

47-3 

Mauritius          n. 

M. 

98 

5 

248 

12    50 

-73 

— 

— 

— 

55-3 

E. 

M. 

98 

5 

248 

19    14 

?PRi 

— 

— 

53-2 

56-2 

Cipolletti 

M. 

112 

6 

139 

60    20 

?L 

— 

— 

(60-3) 

66-9 

Ann  Arljor        e. 

B. 

115 

7 

47 

— 

— 

27    26 

-50 

56-8 

— 

Toronto 

M. 

118 

5 

46 

29      8? 

?S 

(29      8?) 

+  30 

57-6 

71-6 

Ottawa 



120 

5 

42 

— 

— 

(e28     13) 

-40 

e61-8 

— 

Ithaca 

B.O. 

120 

8 

46 

e21     20 

?PR, 

e27     20 

-95 

e57-8 

— 

Cheltenliam 

B.O. 

121 

2 

50 

— 

— 

— 

— 

e67-8 

— 

Georgetown 

— 

121 

3 

50 

— 

— 

e34    10 

?SR, 

59-2 

— 

Wasliington 

Mar. 

121 

3 

50 

— 

— 

— 

— 

e  63-8 

— 

Cape  Town 

M. 

123 

1 

218 

20    44 

?PR, 

— 

— 

— 

63-7 

Harvard 

B.O. 

124 

6 

44 

— 

— 

32     50? 

? 

e590? 

— 

Helwan 

M. 

129 

8 

300 

21     26 

?PRj 

— 

— 

— 

— 

Budapest 

— 

131 

1 

328 

22    36 

?PR, 

— 

— 

— 

— 

Dyce                 N. 

Ma. 

131 

5 

350 

i22     52 

?PR, 

— 

— 

— 

69-7 

F.dinburgli 

M. 

132 

9 

349 

22    50 

?PK, 

— 

— 

^ 

— 

Athens 

— 

133 

0 

315 

e22     46 

?PR, 

— 

— 

— 

— 

Graz                  N. 

W. 

133 

3 

330 

21     50 

?PR. 

33    50? 

? 

— 

— 

Zajcreb 

W. 

133 

8 

329 

e  19    25 

-  2] 

— 

— 

67-8 

76-8 

De  Bilt              E. 



134 

0 

339 

le  22      2) 

?PR. 

— 

— 

6  59-8 

62-9 

N. 



134 

0 

339 

e22    51 

?PR, 

— 

— 

e66-8 

67-4 

Stonyhurst 

M. 

134 

7 

348 

i  23      2 

?PR. 

57    32 

? 

e  71-7 

84-6 

Hohenheim 

— 

135 

0 

335 

e  19    19 

[-11J 

— 

— 

— 

— 

Bidston 

M.S. 

135 

2 

348 

46    20 

9 

— 

— 

— 

67-8 

Uccle 

__ 

135 

4 

340 

e  19    25 

[-'6] 

— 

— 

e67-8 

73-8 

Pola 

W. 

135 

6 

329 

— 

e  70    30 

?L 

e82-5 

83-7 

Kew 

M. 

136 

3 

345 

71     50 

?L 

— 

— 

(71-8) 

96-8 

Shide 

M.S. 

137 

2 

344 

— 

— 

— 

— 

64-2 

80-4 

Paris 

137 

7 

340 

e  22     14 

?PR, 

— 

— 

61-8 

75-8 

Rocca  di  Papa 

Ag. 

138 

2 

323 

e22    23 

?PR. 

— 

— 

e76-6 

— 

Ag. 

138 

2 

323 

e  22    19 

?PR, 

— 

— 

e  70-2 

860 

Moncalieri 

S. 

138 

6 

331 

e22    40? 

?PK, 

32     10 

+  74 

46-0 

79-4 

Barcelona 

— 

143 

9 

332 

e22     46 

?PR, 

— 

— 

e  66-8 

86-7 

Tortosa 



145 

1 

334 

19    42 

[-  61 
■-  6] 

— 

— 

62-8 

88-7 

Algiers 

B.M. 

147 

0 

324 

19    45 

— 

— 

62-8 

84-8 

Coimbra 

— 

148 

9 

346 

19    58 

r+  4j 

32    57? 

+  65 

71-8 

83-6 

Rio  Tinto 

M. 

150 

6 

340 

34    50 

?S 

(34    50) 

? 

— 

— 

San  Fernando 

— 

151-6 

338 

21    50 

?PR, 

— 

— 

89-8 

Additional  records:  Riverview  gives  IP  = +5m.30s.,  i  =  +5m.43s.,  PS  = 
+  10m.l7s.,  MX  = +13-4m.,  MZ=+13-3m.,  T„  =15h.26m.58s..  Epicentre 
11°-5S.  162°-5E.  Apia  gives  its  records  as  16h.  instead  of  15h.  Mel- 
bourne SRi  = +14ni.20s.,  SR,  =  +  15m.26s.  Adelaide  SR,  =  +  13m.39s., 
M=+19-9m.  Manila  MX  =  +21-9m.  Osaka  MN  =  +28-6m.,  To  = 
15h.27m.16s.  Kobe  MN  =  +25-0m.  Taihoku  S=+22m.l2s.  Ba- 
ta-via  T„  =15h.27m.l7s.  Colombo  M  =  +65-4m.  Victoria  gives  S  = 
+  29m.52s.,  possiblv  SRj.  Ann  Arbor  SN  =  +26m.50s.  Toronto  e  = 
15h.29m.48s.  Perhaps  intended  for  a  To.  e  = +23m.8s.  and  +42m.8s.,  L  = 
+  59-3m.,  eL  =  +61-6m.  Ottawa  records  S  as  PR,,  and  gives  eS  = 
+  36m.33s.,  L  = +75-8m.  Ithaca  e  =  +30m.5s.  and  +36m.50s. 
Georgetown  LN  =  +61-2ni.  Harvard  eE=+37m.9s.  and  +46m.9s., 
LE  =  +61-4m.  Athens  eN  =  +22m.55s.  Zagreb  i=+22m.47s.  and 
+  23m.48s.,  eNE  = +55m.50s.,  MNW=+69-8m.  Stonyhm-st  eP  = 
+  46m.2s.  Paris  iPE=+53-3m.  (given  one  hour  early).  Coimbra 
eLN  =  +48-3m.,  LE  =  +59-8m.,  MN  =  +85-8m.  San  Fernando  MN  = 
+  95 -8m. 
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1918.     Oct.  27d.  17h.  6m.  30s.       Epicentre  1°  2S.  149°  5E. 


(as  on  191S  June  24(1.). 

A  =  -  •862,  B  =  +  -508,  C  =  -  -021  ;  D  =  +  -508,  E 

G  =  +011,   H  =  -018,  K  =  -1000. 


■862  ; 


To  is  chosen  to  suit  the  mean  values  of  S— P.  but  it  makes  the  mean 
residuals  of  P  and  S  both  negative.  This  misht  be  due  to  deep  focus,  but  there  is 
no  indication  of  this  in  the  anticentric  residuals  :  nor  again  do  they  suggest  a 
diminution  of  To. 


Station  and 

5 

Component. 

1 

A 

< 

P. 

0-C. 

p. 

0-C. 

L. 

M. 

„ 

„ 

M.      S. 

s. 

M.       S. 

s. 

M. 

M. 

Manila 

w. 

32-4 

302 

e6    47 

-  5 

12      8 

-   6 

14-9 

18-9 

Riverview 

— 

32-7 

178 

e6    57 

+  3 

il2     32 

^13 

el6-5 

21-5 

Sydney 

M. 

32-7 

178 

11    54 

?S 

a\    54) 

-25 

17-0 

18-5 

Adelaide 

M. 

35-3 

195 

6    49 

-27 

12    44 

-16 

17-0 

21-5 

Melbourne 

M. 

36-8 

188 

13      0 

?S 

(13      0) 

-21 

22-5 

23-0 

Taihoku 

O. 

37-7 

318 

e6    52 

-44 

12    38 

-56 

14-8 

18-6 

Tokyo 

O. 

380 

349 

7    48 

+  10 

9      6 

?PR, 

16-5 

— 

Osaka 

O. 

38-2 

342 

7    39 

-   1 

13      3 

-38 

16-1 

16-4 

Kobe 

O. 

38-3 

342 

e8    25 

?PR, 

— 

— 

— 

16-3 

Apia 

VV. 

40-4 

110 

8    11 

+  13 

el4    42 

+  29 

22-5 

63-5 

Mizusawa 

0. 

411 

351 

7    59 

-  5 

13    47 

-35 

— 

— 

Zi-ka-\vei          e. 

— 

420 

323 

8      2 

-   9 

14    17 

-18 

19-5 

23  1 

N. 

— 

420 

323 



— 

— 

— 

19-6 

24-0 

Batavia 

w. 

42-9 

264 

8      7 

-10 

— 

— 

— 

17-5 

Ootomari 

o. 

48-3 

354 

8    50 

-  6 

— 

— 

— 

— 

Honolulu 

M. 

55-9 

63 

el2    48 

?PR, 

i  18     12 

+  39 

e25-0 

34-5 

Calcutta            E. 

O.E. 

841 

296 

10    48 

+  9 

19     18 

J-  4 

— 

— 

Colombo 

M. 

700 

278 

10    42? 

-35 

(20     18) 

-  8 

20-3 

34-4 

Kodaikanal 

M. 

72-7 

281 

20    30 

?  S 

(20    30) 

-28 

34-5 

55-4 

Simla 

O.E. 

75-7 

304 

e  11    54 

+  1 

21     18 

-16 

6  29-0 

— 

Bombay 

O.E. 

77-8 

290 

12     19 

+  13 

— 

— 

— 

43-9 

Berkeley 

— 

89-0 

51 



— 

e22    57 

-66 

— 

— 

Victoria 

M. 

89-1 

41 

23    31 

?S 

(23    31) 

-33 

38-8 

52-0 

Mauritius           .v. 

M. 

911 

250 

— 

— 

— 

— 

28-1 

35-1 

E. 

M. 

911 

250 

12    48 

-34 

— 

— 

27-5 

39-9 

Tucson 

B.O. 

98-9 

57 

— 

— 

— 

— 

e54-3 

68-2 

Lemberg 

B.O. 

112-9 

325 

el9    48 

?PR, 

e29    18 

+85 

e58-7 

64-5 

Hehvan 

M. 

114-8 

303 

— 

— 

— 

— 

— 

77-3 

Budapest           e. 

116-9 

325 

20    20 

?PR, 

29    30 

+  65 

— 

— 

Ann  Arbor        e. 

B. 

117-2 

40 

— 

— 

20    36? 

?PR, 

54-5 

65-5 

N. 

B. 

117-2 

40 

— 

— 

20    30? 

?PR, 

54-0 

66-5 

E. 

W. 

117-2 

40 

10     24 

? 

— 

— 

55-5 

65-5 

N. 

W. 

117-2 

40 

— 

— 

20     42? 

?PR, 

54-5 

68-5 

Athens 



118-2 

315 

e20    16 

?PR, 

e  31      0 

+  144 

e60-2 

— 

Graz 

W. 

119-2 

327 

e20    28 

?PRi 

130    26 

+  103 

— 

— 

Toronto 

M. 

119-3 

38 

— 

— 

— 

— 

48-8 

82-4 

Dyce                  N. 

Ma. 

119-6 

344 

e20    34 

?PR, 

130    22 

+  96 

— 

63-4 

Zagreh 

W. 

120-3 

325 

e20    11 

?PR, 

e36    30 

?SR, 

62-5 

67-5 

Ottawa 

— 

120-6 

34 

e20    51 

?PR, 

e30    41 

+  107 

e59-4 

— 

ne  Bilt 



121-0 

335 

(e  19    57) 

?PR, 

30    37 

+  100 

e58-5 

63-6 

Edinburgh 

M. 

121-0 

344 

— 

— 

— 

— 

— 

74-0 

Pola 

W. 

121-4 

325 

e21    10 

?PR, 

(e32    10) 

? 

e32-2 

79-3 

Hohenheim 

— 

121-5 

330 

19      0 

[+  4] 

30    45? 

+  104 

— 

— 

Ithaca 

B.O. 

121-8 

37 

— 

— 

e29    30 

+  27 

8  58-0 

— 

Uccle 

— 

122-3 

334 

el9      0 

[+  1] 

30    48 

+  102 

e58  5 

77-5 

Stonyhurst 

M. 

122-4 

340 



— 

— 

— 

75-6 

Zurich 

— 

122-7 

330 

el9    31 

[+31] 

— 

— 

— 

— 

Bidston 

M.S. 

123-0 

340 

36    30 

•> 

45    30 

? 

— 

72-5 

Georgetown 

— 

123-2 

41 

e21      6 

?PR, 

25    52? 

i 

— 

— 

Washington 

Mar. 

123-2 

41 

22    30? 

?PR, 

25    57? 

9 

e63-5? 

— 

Kew 

M. 

123-6 

339 

65    30? 

?L 

— 

— 

(65-5) 

81-5 

Kocoa  di  Papa 

Ag. 

123-9 

321 

e21    11 

?PR, 

e28    45 

-33 

e711 

81-5 

Paris 

124-5 

334 

e21      5 

?PR, 

131      9 

+  106 

62-5 

63-5 

Shide 

M.S. 

124-6 

339 



— 

— 

— 

59-5 

74-3 

Moncalieri 

S. 

124-7 

329 

21     14 

?PR, 

133    14 

V 

514 

76-2 

Harvard             e. 

B.O. 

125-1 

35 

el5    53 

-13 

21    45 

?PR, 

e25-4 

— 

E. 

B.O. 

125-1 

35 

el6    23 

+  17 

21    45 

?PR, 

25-4 

— 

CipoUetti 

M. 

127-0 

141 

66    30 

?L 

72      6 

9 

(66-5) 

89-6 

Barcelona 

— 

130-1 

329 

p21     27 

?PP, 

— 

— 

e60-3 

74-3 

Tortosa 

— 

131-4 

330 

n    45 

[:23] 

— 

— 

54-8 

781 

Algiers 
Coimbra           n. 

B.M. 

132-8 

322 

21    59 

?PR, 

32     10 

+  110 

54-5 

70-5 

— 

138-1 

337 

22    20 

?PR, 

34     17? 

9 

8  570 

760 

E. 

— 

1361 

337 

21      0 

?PR, 

i41      3 

?SR, 

— 

701 

Rio  Tinto 

M. 

137-3 

331 

— 

— 

— 

— 

— 

87-5 

For  Notes  ate  next  page. 
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Notes  to  Oct.   27d.  171i.  6m.  30s. 

Additional  records  :  Manila  gives  also  MN  =  +18-lui.  Riveiview  i  -^  +7m.9s., 
iPR,  - +8m.26s.,       PS-+13m.5s..       T„  =17h.6m.25s.  Sydney       S  = 

+  15m.l8s.  Adelaide   PR,  - +8in.:i9s.,     SR,  = +15m.29s.,     M  =  +25-2ni. 

Melbourne     S  =  +18m.54s.,     8R,  = +20m.l8s.,     SR2  = +20m.48s.  Osaka 

MN=+20-9m.,     T„  =17h.7m.21s.  Kobe    MN  =  +21-8m.  Apia    gives 

its  records  as  18h.  instead  of  17h.  Jliziisawa  T„  =17h.7m.lOs.  Zi-ka- 
wei    SR,N  = +17m.44s..       SRjE  =  +  17m.46s.  Colombo    M=+36-lm. 

Toronto    gives    L=+54-7m..    eL  =  +71-3m.,    and    L=+76-lm.  Zagreb 

iNE  = +20m.37s.,      and       +26m.l0s..      MNW  =  +72-5m.  Ottawa      L  = 

+  83-5m.   and    +93om.  De    Bilt  eSR,  = +37m.l6s.  Edinburgh   M  = 

79-2m.  Uccle  e  =  +39m.24s.  Washington  L?  =  +78-5m..  L  =  +86-5m. 

Rocca  di  Papa  eP  =  +  20m. 31s.,    L  =  +72 •4m..  M  =  +80om.  Pari^:  PR^ 

=  +28m.8s.,      8Fi-+38m.9s.  Moncalieri    MN  =  +770m.  Harvard 

gives    several    other    records.     Tn --^7h.l2m.l6s.    and    17h.22ni.3(js.  Bar- 

celona MN  =  +G7  Om.,  M.,  -  +  77  Om. 

Oct.  27d.  Records  also  at  Oh.  (.San  Fernando),  8I1.  (De  Bilt,  Zagreb,  and  Athens), 
lOh.  (Tokyo),  Kih.  (Tokyo),  19h.  (Toronto,  Pompeii,  and  Victoria). 

Oct.  28d.  Records  at  lli.  (Denver  and  San  Fernando),  llh.  (Athens),  12h. 
(Sydney  and  Riverview),  13h.  (Manila,  Colombo,  and  Mell)oxirne),  14h. 
(Manila,  Helwan,  and  De  Bilt),  17h.  (De  Bilt),  22h.  (San  Fernando). 

Oct.  29d.  12h.  2Gm.  Os.      Epicentre  8°-0N.  84'-0W.  (as  on  1917  June  30d.). 

A  =  +  104,   B  =  -  -985,  C  =  +  139  ;  D  =  -  -995,   E  =  -  105  ; 

G=+015,   H=-138,   K  =  --990. 

The  values  of  S  —1'  for  Washington  and  Ottawa  give  A  =18°-2  and  31°-3,  with 
closely  accordant  To  =  12h.27m.2s.  But  these  stations  are  only  6^  apart, 
so  that  one  of  the  As  must  be  wrong.      Ftu-ther  the  To  is  later  than  the  record 


at  Balboa  Height 

s,  so  that  both 

are  probably 

in  error. 

The  so 

lution  given  is 

a  compromise. 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

Q 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Heights 

4-5 

78 

0  54 

-16 

— 

— 

3-4 

3-8 

Cheltenham 

31-4 

10 

e  7    55 

J  PR, 

— 

— 

e  160 

18-0 

Wasliington 

31 -.5 

10 

5   22 

-81 

8   47 

'? 

160 

— 

Ithaca 

35  0 

10    e 

11    20 

?S 

(e  11   20) 

-95 

e  17-5 

— 

Toronto 

35-9 

6 

— 

— 

— 

— 

17-8 

21  0 

Ottawa 

381 

10 

7   41 

+    2 

e  12  56 

-43 

20  0 

— 

Victoria 

52-3 

328 

— 

— 

— 

— 

24-8 

33-2 

Honolulu 

72-3 

290 

— 

— 

— 

— 

e  330 

360 

San  Fernando 

75-4 

54 

26      0 

?SRi 

— 

— 

(360) 

490 

Kskdalemuir 

78-1 

35 

— 

— 

— 

— 

34  0 

— 

Edinburgh 

78-3 

34 

35      0 

JL 

— 

— 

(35-0) 

49-5 

Kew 

79-8 

39 

— 

— 

— 

— 

— 

29  0 

Paris 

81-7 

42 

— 

— 

— 

— 

c  32  0 

— 

De  BUt           E. 

83-2 

38 

— 

— 

22  57 

_    2 

e  42  0 

430 

N. 

83-2 

38 

— 

— 

— 

— 

e  400 

40-6 

Graz 

90G 

42 

— 

— 

— 

— 

e  500 

— 

Helwan 

107-4 

55 

28      0 

«S 

(28      0) 

+  55 

— 

— 

Additional     records:      Balboa     Heights     gives     PN  =  +53s.,     MN  =  +5-9m. 
Ithaca  e=+15m.0s.  Ottawa  eN  = +llin.Os.,      e=+14m.26s.,     eN  = 

+  17m.0s.,    L  =  +290m.,    and     +400m.  San    Fernando    MN  =  +44  0m. 

The  L  is  given  as  another  P. 

Oct.  29d.  Records  also  at  5h.  (Mizusawa),  llh.  (Ann  Arbor),  15h.  (Tokyo), 
17h.  (De  Bilt  and  Manila),  18h.  (Rocca  di  Papa),  20h.  (San  Fernando). 

Oct.  30d.  Records  at  12h.  (Harvard  and  Georgetown),  13h.  (Coimbra),  22h. 
(San  Fernando). 

Oct.  31d.  Records  at  71i.  (Kobe),  8h.  (JMizusawa),  9h.  (Taihoku),  lOli.  (Zagreb), 
13h.  (Mizusawa),  17h.  (De  Bilt  and  Taihoku),  18h.  (Kobe  and  Osaka), 
20h.   (Mizusawa),   23h.   (San   Fernando). 
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Nov.  Id.  Records  at  Ih.  (Mizusawa  and  Tokyo),  2h.  (Manila),  loh.  (Riverview), 
16h.  (Helwan),  17h.  (Tokyo),  18h.  (Manila),  19h.  (Tokyo),  -.'Oh.  (Colombo), 
23h.  (San  Fernando). 


Xov.  2d.  lOh.  Im.  10s.      Epicentre  Isle  of  Hawaii,  19' -IX.  155= -SW. 
A  =  --857,   B  =  --395,  C=+-333. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

B. 

m. 

m. 

Honolulu 

.■)-3 

300 

(0  50) 

_    2 

— 



0-8 

2-7 

Berkeley 

34  0 

49 

— 

— 

c  12  40 

0 

— ■ 

— 

Ann  Arbor     k. 

(33(j 

.)1 

— 

— 

26  20 

.'SR, 

34-4 

35-8 

N. 

03  •« 

51 

— • 

• — 

23  50 

;sRx 

33-9 

35-8 

Toronto 

66-6 

49 

— 

— ■ 

— 

— 

44-2 

— 

Georgeto\m 

690 

54 

— 

— 

— 

— 

32-8 

— 

Washington 

09  0 

54 

— 

— 

c  32     2 

I 

33  0 

— 

Ottawa 

091 

47 

— 

— 

e  27    14 ! 

?SR, 

30-8 

— 

Cheltenham 

091 

55 

— 

— 

— 

— 

37-3 

39-3 

Manila 

79-5 

281 

c  12   10 

0 

— 

— 

— 

— 

apoUetti 

1000 

129 

53   32 

?L 

— 

— 

(53-5) 

59-3 

Edinburgh 

1010 

14 

27   50 

?S 

(27   50) 

+  105 

— 

62-3 

Helwan 

130-3 

353 

100   50 

?L 

— 

(100-8) 

— 

Additional  records  :  Toronto  gives  L  =  +  53  •2m. 
Ottawa  eX  ?  =  -h32m.20f:.,  e  =  +33m.50s. 


Georgeto^Ti  LE  =  +36-Sm. 


Nov.  2d.  Records  also  at  Oh.  (Batavia),  3h.  (Taihoku,  Hokoto,  and  Manila), 
7h.  (Manila).  12h.  (Rocca  di  Papa  and  La  Paz),  13h.  (La  Paz).  20h. 
(Manila),  23h.  (Sau  Fernando). 


1918.     Nov.  3d.  11h.  13m.  50s.       Epicentre  48°-2S.  165°  8E. 

A  =  -  040,   B  =  4-  104,  C  -  -  -745  ;  D  =  +  -245,   E  =  +  -909  ; 

G  =  +  -723,  H  =  -183,  K  =  --666. 


o 

„• 

Station  and 

.5 

3 

Component. 

1 
S 

A 

P. 

O-C. 

S. 

o-c. 

L. 

M. 

^ 

„ 

M.    s. 

s. 

M.       S. 

s. 

M. 

M. 

Riverview 



18-0 

318 

14    22 

+  5 

e7    53 

+  13 

e8-7 

10-0 

Sydney 

M. 

18-0 

318 

4    22 

+  5 

(7    40) 

0 

7-7 

8-2 

Melbourne 

M. 

18-3 

297 

14     10 

-11 

7     28 

-19 

8-7 

8-2 

Adelaide 

M. 

24-1 

294 

5    33 

+  4 

9    43 

-  3 

10-5 

13-3 

Apia 

W. 

39- 1 

38 

e7    46 

-   1 

1  14      4 

+  11 

e  18-4 

— 

Batavia 

W. 

64-9 

290 

10    41 

-   3 

19     17 

-  7 

e34-2 

37-2 

Manila 

W. 

74-3 

317 

e  11    45 

+  1 

— 

— 

— 

— 

Honolulu 

M. 

76-7 

35 



e40      4 

?L 

42-3 

46-7 

Cipolletti 

M. 

80-6 

141 

20     46 

?S 

(20    46) 

-104 

43-2 

47-3 

Zi-ka-wei 

— 

88-7 

324 

el2    56 

-13 

— 

— 

— 

— 

Colombo 

M. 

92-4 

278 

23    40 

?S 

(23     40) 

-59 

— 

30-2 

Cape  Town 

M. 

92-8 

209 

29     10 

?SR, 

— 

— 

— 

43-7 

Kodaikanal 

M. 

96-5 

279 

18     10 

?PK, 

— 

— 

— 

— 

La  Paz 

Hi. 

99-5 

130 

el4      6 

-  2 

24    41 

-70 

47-2 

49-5 

Berkeley 

— 

107-2 

50 

— 

— 

— 

— 

e46-7 

— 

Victoria 

M. 

114-4 

43 

29    44 

?S 

(29    44) 

+  99 

52-7 

70-2 

Ann  Arbor 

B. 

132-4 

70 

— 

— 

— 

— 

66-2 

72-2 

Washington 

Mar. 

134-9 

77 

e22     10 

?PR, 

_ 

— 

— 

_ 

Georgetown 

_ 

134-9 

77 

— 

— 

— 

— 

74-2 

.- 

Toronto 

M. 

135-8 

70 

— 

— 

— 

— 

71-4 

770 

Ithaca 

n.o. 

137-0 

73 

— 

— 

— 

— 

e73-2 

— 

Ottawa 

— 

139-0 

70 

e22    40 

?PR, 

_ 

— 

e67-2 

— 

Harvard 

B.O. 

140-5 

75 

— 

— 

e55    22 

y 

e76-3 

— 

Helwan 

M. 

140-9 

260 

22     10 

?PK, 

— 

— 

- 

— 

Continued  on  next  paQc. 
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Station  and 
Component. 

C 

a 

a 

A 

P. 

1 

'o-c. 

p_ 

O-C. 

L. 

M. 

" 

g 

M. 

s. 

s. 

.M.       S. 

s. 

M. 

M. 

Zagreb 

W. 

159 

4 

275 

e20 

44 

r+37] 
r+48j 

—           1         — 

82-2 

122-2 

Gi-az 

W. 

160 

0 

278 

e20 

56 

—                    — 

— 

— 

Algiers 

B.M. 

163 

0 

234 

e24 

37 

'PR, 

32    22           ? 

92-2 

110-2 

Miincalieri 

s. 

164 

6 

266 

20 

14 

[-  2] 

30    48           ? 

82-1 

— 

San  Fernando 

— 

166 

9 

209 

50 

58 

? 

—              — 

96-7 

98-7 

J)e  Bilt              E. 

— 

167 

0 

295 

20 

52 

[+39] 

e38    52           ? 

6  79-2 

80-3 

N. 

— 

167 

0 

295 

21 

12 

[+59] 

e  37    27 

? 

— 

89-7 

I 'ccle 

— 

167 

7 

289 

— 

— 

— 

— 

e92-2 

112-2 

Kio  Tinto 

M. 

168 

2 

210 

89 

10 

?L 

— 

— 

(89-2) 

115-7 

Paris 

— 

168 

9 

280 

27 

10 

V 



100-2 

107-2 

Kdinlmrgli 

M. 

169 

7 

322 

21 

10 

[  +  55] 

—        1      — 

— 

109-7 

Eskdalemuir 

G. 

170 

2 

320 

i  20 

13 

[-   2] 
1-21] 

i35    52 

V 

46-2 

— 

/.. 

(1. 

170 

2 

320 

i  19 

54 

i  25      3 

?PKi 

— 

— 

Ke^v 

M. 

170 

4 

295 

— 

— 

— 

— 

— 

111-2 

'  ixtonl 

M.S. 

171 

0 

298 

,     — 

— 

32    24     1       ? 

— 

— 

Ciiiiiilira 

— 

171 

0 

209 

0  24 

10 

?PK, 

37    38     1       ? 

e88-2 

— 

Bidstnn 

M.S. 

171 

2 

310 

19 

10 

[-65] 

—              — 

— 

98-2 

Sliide 

M.S. 

171-2 

292 

— 

32     24     1      - 

— 

— 

Additional  records:  Rivervlew  gives  eP  = +4ui.21s.,  iPR,  = +5m.36s.,  iS  = 
-7iii..59s.,   PS  =  +Sm.l4s.,   MN  =  +9-4m.,   MZ=+y-9in.,   T„  =llli.l3m.47s. 

Adelaide    PR,  = +6m.28s.,    SRi=+10m.3s.  Batavia    records    an    M    at 

^31-2in.  Colombo     M=+62-7m.  Victoria    S  = +40m.l0s.,      eL  = 

+  65-2m.  Toronto      L=+74-8m.  Ottawa      e?  = +41m.lOs.,      eN  i  = 

+  61m.lUs..   L-^— 7o-2m.  Harvard   gives  two  complete  sets  of  records, 

aud  says  tliat  tliey  refer  to  a  sliocli  iu  the  Sandwich  Islands.  Zagreb 

iNW= +20m.52s..      MNW  =  +  120-2m.  San      Fernando     MX  =  +9o-7ni. 

De  BilteE  =  J^46m.40s.,  and  +52m.46s..  niE  =-  +53m.8s.      Epicentre  52"-UN. 

164" -OE.  Eslcdalemiur  gives  four  otlier  i's. 

Nov.  3d.  Records  also  at  31i.  (Helwan),  7h.  (Tokyo).  12h.  (Manila  (2)  aud  Ba- 
tavia), 17h.  (Zagreb),  181i.  (Melbourne  and  Riverview),  19h.  (Riverview), 
21h.  (Melbourne,  Sydney,  and  Riverview),   23h.  (Helwan). 

Nov.  4d.  Records  at  2h.  (Riverview),  3h.  (Helwan).  6h.  (Helwan),  7h.  (Paris), 
llh.  (Tacubaya),  13h.  (Helwan,  Taihoku,  and  Paris),  18h.  (Harvard), 
21h.  (Zagreb). 


Nov.  od.  22h.  39m.  Os 
A 


Epicentre  12'-0N.  95°-oW.  (as  on  1918  Jan  25d.). 


094,   B  =  -  -974,  C  =  +  -208  ;  D  =  -  -995,   E  =  +  096  ; 

G  =  --020,   H  =  --207,   K  =  --978. 


A 

Az. 

P. 

O-C.       S.            O-C.         L. 

M. 

„ 

o 

m.  s. 

s.        m.  s.             s.           m. 

m. 

Balboa  Heights 

E. 

16  0 

99 

3   16 

-36          —                —         5-3 

5-9 

N. 

16-0 

99 

3   18 

-34          —                —          5-3 

6-0 

Washington 

31-5 

28 

6  48 

+    5        11   58        -   2        17-3 

Toronto 

34-5 

21 

— 

—         —                —       19-5 

23-5 

Harvard 

37  1 

30 

7   27 

-   4          —                —    e  19-9 

23-6 

Ottawa 

37-4 

23 

i  9  29 

+  116          —                —    c  20-0 

La  Paz 

39-3 

136 

7   58 

+    9        14     0        +4        190 

21-3 

Edinburgh 

81-4 

34 

38      0 

?L           —                —      (38-0) 

49-5 

Eskdalemuir 

81-5 

34 

— • 

—          —                 —        38-0 

Sau  Fernando 

82-4 

54 

33  30 

JL           —                —      (33-5) 



Kew 

83-9 

39 

— 

—         —                —           — 

51-0 

De  BUt 

87-0 

37 

— 

—         —                —    e  40-0 

46-0 

Helwan 

1139 

49 

64     0 

?L           —                —      (64-0) 

Additional  records 

:    Toronto  g 

ives  iL  = 

+  2 1  -Sm.          Harvard  LN  =  +  2 

1-Om. 

La  Paz  To  = 

=  22h.39m.20s 

De  BUt  MN  =  +  46 -5m. 

Nov.  od.  Records  also  at  Oh.  (Adelaide  and  Riverview),  Ih.  (Riverview  and 
Manila),  3h.  (Sau  Fernando),  5h.  (Riverview.  Manila,  and  Apia),  8h. 
(Helwan),  lOh.  (Riverview),  13h.  (Athens  (3)  ),  lOh.  (Batavia). 
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Nov.  6d.  191i.  26m.  Os.     Epicentre  41  -(iX.  13" -SE. 

A  =  -r  (593,  B  =  4-  161,  C  =  T  -702  ;  D  =  4-  -230,   E  =  -  -973 

G  =  +-683,   H=+162,  K  =  --712. 


Az. 


P.        O  -C. 


0-C. 


M. 


m.  s. 


m. 


Zagreb 

2-2 

69 

e  0 

43 

+    9 

11   11 

+  11 

— 

1-4 

Graz 

2-9 

33 

i  0 

52 

+    7 

— 

— 

— 

— 

Rocca  di  Papa 

2-9 

189 

e  1 

2 

+  17 

(2      2) 

?L 

(   20) 

3-2 

Monte  Cassino 

2-9 

170 

36 

?L 

— 

— 

(1-6) 

3-9 

Milan 

3  0 

286 

46 

?L 

— 

— 

(1-8) 

2-9 

Moncalieri 

4  0 

276 

29 

+  27 

2      o 

-rl5 

2-5 

2-9 

Zurich 

4-3 

312 

3 

-   4 

i  1   56 

—     •> 

— 

2  0 

Budapest 

4-9 

52 

28 

+  12 

— 



— 

— • 

Hohenheiui 

50 

328 

i  1 

6 

-11 

— 



— 

— 

Xeuchatel 

51 

300 

16 

-    3 

2   30 

-10 

— 

— 

Besancon 

5-7 

300 

28 

0 

2   51 

?L 

(2-9) 

— 

Paris 

8-5 

304 

e  2 

47 

+  38 

e  3  49 

-    1 

4-3 

50 

Uccle 

8-7 

319 

e  2 

0 

-12 

e  3  48 

-    8 

— 

— 

De  Bilt 

9-3 

327 

e  2 

20 

0 

e  3  44 

-26 

4-5 

5-3 

Tortosa 

101 

253 

5 

24 

?L 

— 

— 

6-5 

7-5 

Shide 

11-6 

307 

6 

1 

?L 

— 

• — • 

(6-0) 

— 

Additional  records:     Zajrrel)   drives   iP  = +0m.46s.,   i  =  +55s.    and    +lm.l2s., 
MXW  =  +  1  'im.  Rocca   di   Papa.     The  record  taken  for  S  is  given  as 

another  P.  SX  =  -lm.42s.,  and  SX  is  taken  for  L,  MX  =  +3-5m.  Zurich 

iPX  = +lm.]0s.,  iPE  and  V  =  +lm.lls.,   MX---r2-3m.  Xeucliatel  P  = 

+  lm.30s.  De  Bilt  MN= +4-6m. 

Nov.  6d.  Records  also  at  Ih.  (La  Paz),  3h.  (Hehvau),  19h.  (Mizusawa),  20h. 
(Zagreb),  21h.  (Rivei-view),  22h.  (Bata\-ia,  Manila,  Rocca  di  Papa,  and 
Zagreb). 

Nov.  7d.  Records  at  Ih.  (Manila),  9h.  (Vieques),  13h.  (Barcelona),  16h.  (Lick), 
17h.  (Manila  (2)  ),  18h.  and  19h.  (La  Paz),  20h.  (Manila),  21h.  (Mizusawa 
and  Tokyo). 


1918.     Nov.  8d.  4h.  38m.  Os.       Epicentre  44°  9N.  15r-4E. 


A  =  --622,   B 


•339,  C  =  +  -706  ;  D  =  +-479,   E 

-•620,   H  =  +-338,  K  =  --708. 


•878  ; 


Direct  comparison  \\-ith  Sept.  8d.  5h.  40in.  30s.,  epicentre  46"^5X'.  151' •IE., 
shows  systematic  differences.  Hence  the  above  solution,  quite  indepen- 
dently computed,  is  allowed  to  stand. 


. 

^ 

Station  and 

.5 

"S 

Component. 

s 

A 

< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

M. 

s. 

s. 

M.     S. 

s. 

M. 

M. 

Ootoniari 

0. 

6 

3 

289 

2 

45 

?S 

(2    45) 

-  7 

3-2 

_ 

Mizusawa 

o. 

9 

6 

236 

2 

21 

-  3 

4    17 

-   1 

— 

— 

Tokyo 

o. 

12 

8 

228 

3 

10 

0 

4    37 

-62 

5-3 

— 

Osaka 

o. 

15 

9 

235 

3 

55 

+  4 

— 

— 

7-6 

88 

Kobe 

o. 

16 

1 

236 

i4 

0 

+  7 

— 

— 

7-4 

109 

Zi-ka-wei 

27 

1 

250 

5 

54 

-  5 

elO    38 

-  5 

— 

— 

Tailioku 

oT 

31 

2 

241 

6 

25 

-15 

9    11 

-163 

11-5 

— 

Manila 

w. 

39 

7 

231 

7 

38 

-14 

14      0 

-  2 

20  0 

21 

8 

Sitka 

B.O. 

45 

3 

47 

8 

22 

-13 

— 

— 

e22-5 

27 

8 

Honolulu 

M. 

47 

5 

102 

7 

36 

-75 

15      0 

-48 

e248 

27 

0 

Calcutta            E. 

O.E. 

55 

5 

271 

9 

48 

+  5 

17    42 

+  14 

23-0 

34 

3 

Victoria 

M. 

55 

5 

52 

9 

25 

-18 

15    22 

-126 

25-8 

42 

5 

z. 

— 

55 

5 

52 

9 

0 

-43 

15    45 

-103 

26-7 

44 

1 

Simla 

O.E. 

58 

0 

284 

9 

30 

-29 

17    36 

-23 

272 

29 

9 

Berkeley           n. 

— 

62 

0 

62 

elO 

24 

-   1 

e  18    42  V 

-   6 

e25-9 

29 

5 

E. 



62 

0 

62 

e  10 

23 

-  2 

el8    50 

+  2 

c256 

29-7 

z. 

— 

62 

0 

62 

e  10 

20 

-  5 

— 

— 

— 

— 

Saskatoon 

Ma. 

62 

7 

41 

11 

22 

+  52 

19    56 

+59 

280? 

— 

Lick                  .N. 

W. 

63 

0 

62 

elO 

31 

-   1 

el9      7 

+  6 

— 

31-8 

E. 

W. 

63 

0 

62 

e  10 

34 

+  2 

el9      2 

+  1 

— 

31-4 

Z. 

W. 

63 

0 

62 

plO 

24 

-  8 

— 

— 

— 

— 

Batavia 

W. 

64 

8 

231 

10 

44 

0 

19    36 

+  13 

e290 

50 

0 

Continued  on  next  page. 
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Station  and 
Component. 


0-C. 


0-C. 


Apia 

Bomliay 

Kodaikanal 

Colombo 

Tucson 

Lemberg 

Kdinburgh 

Lawrence 

Kskdalemuir 
Svdnev 
l)e  Hilt 
Kiveiview 
Bidston 
Ann  Arbor 

St.  Louis 

West  Bromwich 

L'ccle 

i,)ttawa 

Oxford 

Kew 

Toronto 

Adelaide 

Zagreb 

Shide 

Coi-k 

Zuvicli 

Paris 

North  field 

Pol  a 

Ithaca  E 


E. 


x. 


Melbourne 
Milan 
Moncalieri 
Athens 
Harvard  x 

Halifax 
Georgetown      x 

E 

z 

Washington 

Cheltenham      x 

.Monte  Cassino 

Rncea  di  Papa 

Marseilles 

Helwan 

Tacubaya 

Barcelona 

'I'ortosa 

Coimbra 

.Algiers 

Rio  Tinto 

San  Fernando 

Vieques  n 

E 

Balboa  Heights 
La  Paz 
Cape  Town 
Andalgala         x 

E 

Pilar  E 

N 

Cipolletti 
Chacarita 


W. 

O.E. 

M. 

M. 

B.C. 

B.O. 

B.O. 

M. 

W. 

W. 

G. 

M. 


M.S. 
B. 


W. 
M.S. 


M.S. 

M. 

M. 

M. 

W. 

M.S. 

M. 


B.O. 

W. 

B.O. 

B.O. 

M. 

S. 

B.O. 
B.O. 
Ma. 


Mar. 

B.O. 

Ag. 

Ag. 

Ma. 

M. 


B.M. 
M. 


B.O. 

Bi. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 


85 

85 

85 

85 

85 

85 

85 

85 

86 

87 

89 

89 

90 

93 

93 

95 

96 

108 

108 

109 

136 

142 

145 

145 

149 

149 

150 

155 


140 

277 

269 

265 

60 

60 

329 

347 

47 

47 

347 

180 

340 

180 

i  346 

39 

39 

45 

345 

340 

30 

345 

344 

34 

191 

330 

344 

349 

335 

340 

29 

331 

33 

33 

186 

334 

335 

321 

30 

30 

24 

36 

36 

36 

36 

36 

330 

330 

337 

311 

63 

338 

339 

346 

334 

343 

342 

38 

38 

52 

60 

272 

70 

70 

74 

74 

92 

76 


11  5 

11  11 

12  0 

10  18 

11  34 

11  34 
e  11  54 

12  0 
i  11  56 
i  11  57 


(12 
13 


12  17 

i  12  9 

12  24 

11  18 

11  12 

12  12 
12  16 

i  12  26 

i  12  20 

12  30 

12  0 
e  12  48 

13  17 
i  12  27 

12  36 

i  12  37 

i  12  36 

12  32 

e  12  30 

12  45 

12  46 

12  18 

12  47 

12  44 

i  12  50 

12  21 

13  8 
13  8 
12  47 
12  47 
12  41 

12  40 

13  0 
12  41 
12  42 

12  56 

13  0 

12  24 
i  13  5 

13  11 
13  26 

13  15 

14  0 
13  42 

18  58 

19  0 
19  0 

i  19  34 

11  6 

19  0 
18  48 

20  18 
20  24 
17  54 
24  12 


0 
+  49 
+  5 

-  3 
-f  9 
-60 
-66 

-  6 

-  3 
+  6 

-  2 
+  8 
-23 
+  25 
+  54 
+  1 


-r  6 
+  4 

-  2 

-  4 
+  10 
+  11 
-17 
+  7 

-  1 
+  3 
-26 
+  21 
+  18 

-  4 

-  4 
-10 
-11 
-r  8 
-11 
-11 

-  2 

-  2 
-48 

-  7 

-  7 

-  6 
-20 
+  17 

-  8 
?PRj 
?PR, 
?PK, 

[+,^ 

[-49] 
[-61] 
r^23J 
[+29] 
+  2 
?PR, 


(21 
20 


21     11 
21     10 


21  49 

22  6 
12  4 
22  12 
22  16 

i  22  2 

22  12 


22  18 

22  26 

22  30 

e21  49 

22  35 


e22 

36 

+  6 

21 

52 

-39 

122 

39 

+  3 

22 

46 

+  5 

22 

0 

-43 

122 

53 

+  7 

i22 

55 

+  5 

22 

57 

+  3 

8  22 

30 

-24 

23 

14 

+  19 

23 

6 

+  11 

22 

54 

-  2 

23 

7 

+  2 

123 

14 

0 

23 

19 

+  2 

22 

48 

-29 

22 

19 

-58 

23 

37 

+  15 

23 

25 

0 

23 

34 

+  9 

23 

12 

-13 

23 

37 

+  10 

23    11 

i  23    42 


+  10 

+  22 
-52 

+  11 
+  10 
+  9 

0 
+  17 
?P 
+  4 
+  6 

-  8 

-  3 
-82 
-82 

-  4 
+  3 
+  6 
-40 
+  6 


127-5? 


-18 
+  3 


123  40  -27 

23  48  I     -30 

23  55  -50 

24  0  -51 


25  30 

34  34 

34  37 

33  28 

20  0 


+  12 
?SR, 
?SR, 


[  +  16] 


21 
42 
35 
37 
e38' 

31 
31- 

33 
e36 
e32 

37' 
37' 
38 

38' 
e36 


136 
33 
46 
36' 
42 

37 

42 

e39 

38 

38 

38 

41' 

29 

29- 

e38 

e38 

36 

e  39 

e39 

e  39 

42' 

41 


41-4 
430 


39-4 
39-6 
411 
47-0 

49-2 
57-4 
57-5 

58-7 
67-6 

69-1 
76-6 

76-7 


67 
81 
86 
82 
124 
110 
92 
30 


For  Xotes  see  next  page. 
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Notes  to  Nov.  8d.  4h.  38m.  Os. 

Additional  records  :    Mizusawa  crives  SN  =  +4in.los.  Osaka  MN  =  +9-3m. 

Kobe      MN  =  +S-7m.  ManUa     iN  = +9m.4:8s.,      iE  =  +  lOm.Bs.,      MN  = 

+  20'2m..      To  =4h.37m.3.5s.  Sitka      MN  =  +27-4in.  Berkeley      To  = 

4h.37in.51s.  Saskatoon    To  =4h.38m.49s.  Lick   To  =4h.37m.47s. 

Batavia  M=+21-0m.,  e  = +34m.24s.,  M=+410m.,  To  =4h.37m.52s. 
Apia     i  =  +14m.0s.  Lemberj,'  eSR,  = +26m.,54s.,       +29m.48s.,      and 

+  31m.48s.  Eskdalemuir    P  =  +6m.42s.  Sydney     SRi  = +27m.4Ss. 

De    Bilt   SRi  = +27m.48s.,    m  = +28in.34s.,    To  =4h.38ni.l6s.  Rivervlew 

eP= +12m.2s.,  iP  = +13m.l6s.,  PS  = +22m.51s.,  and  +23m.l6s.,  SRi  = 
+  26m.l5s..      SR,  = +27m.23s.,      MN  =  +33-8m.,      To  =4h.37m.59s.  St. 

Louis      LN  =  +37'-2m.,      MX  =  +471m.,      T„  =4h.38m.4s.  Uccle      eP  = 

+  12m.l3s.,  iSRi  = +28m.l7s.,  MN  =  +46-8m.,  MZ  =  +56-7m.,  To  = 
4h.38m.6s.  Ottawa  ePRi  =  +15m.25s.,  eSR,  =  +27m.54s.,  L  =  +47-0m.. 

To  =4h.38m.50s.  Toronto  iP  =  +16m.0s.,  iS  = +27m.54s.,   iL  =  +33-0m. 

and     +46-6m.  Adelaide     PRj  = +15m.2s.,     SRi  = +25m.47s.  Zagreb 

eP  = +12ni.22s.,    i  =  +12m.32s.,    i  =  +22m.41s.  Zurich    eP  =  +  12ni.24s., 

To=4h.37m.54s.  Paris  eP  =+ 12m.27s.,  To  =4h.37m.57s.  Pola  MN  = 

+  53()m..     To=4h.37m.30s.  Ithaca     PR,  = +16m.Ss.,     To  =4h.38ni.22s. 

Melbourne  PR,  =  +  15m.6s.,  PR^  = +17m.l2s.,  SR,  = +28ni.l2s.,  SRj  = 
+  31m.42s.  Moncalieri  iP  =  +12m.51s.,  MN  =  +54-8m.,  To  =4h.38m.l2s. 

Athens  eP  =  +  12m.42s.,  LN  = +29-4m.,  MN=+o6-4m.,  T„  =4h.38m.2s. 
Harvard  iE  =  +23m.41s.,  cE  =  +24m.50s.,  eE  =  +25m.l9s.,  T„  =4h.38m.2l9. 
Halifax     To  =4h.38m.36s.  Georgetown     iZ  = +13m.3s..     To  =4h.38m.7s. 

Cheltenham    LE  =  +45-7in.,     ME=54-6m.,     To  =4h.38m.20s.  Rocca    di 

Papa    eL  =  +300m.,     MN  =  +59-9m.  Barcelona     L=+29om.,     MN  = 

+  45-4ni.,    To=4h.38in.28s.  Coimbra    PR,  =  +  17m.l9s.,    iN  = +25m.49s. 

and     +26m.7s.,    LN  =  +45-7m.,    MN  =  +47-9m.,    To  =4h.38m.53s.  San 

Fernando     MN  =  +65-2m.,     To  =4h.37m.45s.  La    Paz    eP  = +19m.30s., 

PRiN  =  +22in.l8s.,  PR,E  =  +22m.25s.  or   +2.5m.35s.,  LN  =  +58 -em. 

Nov.  8d.  Records  also  at  2h.  (Mizusawa).  5h.  and  7h.  (Batavia),  12h.  (Tokvo), 
14h.  (De  Bilt),  16h.  (Tokyo),  17h.  (Algiers). 

Nov.  9d.  Records  at  Oh.  (Washington  and  Ottawa),  3h.  (San  Fernando),  4h. 
(Dehra  Dun),  5h.  (Tokyo),  19h.  and  20h.  (Manila),  23h.  (La  Paz,  San 
Fernando,  and  Rocca  di  Papa). 

Nov.  lOd.  loh.  11m.  40s.     Epicentre  45° -ON.  11°-5E. 

A=+-693,  B  =  +141,  C=+-707;         D  =  +199,  E  =  --980; 
G  =  +-693,   H  =  +141,  K=--707. 

The  epicentre  is  apxiarcntly  not  the  same  as  on  November  6d.  The  residuals 
are  not  satisfactory,  being  chiefly  positive  ;  but  it  does  not  seem  possible 
to  alter  To  or  the  epicentre  without  introducing  other  unsatisfactory  features. 


A 

Az. 

P 

O-C. 

s. 

O-C. 

L. 

M. 

• 

o 

m. 

8. 

s. 

m.  8. 

s. 

m. 

m. 

Pola 

1-7 

95 

— 

— 

— 

— 

e  0-6 

1-8 

Milan 

1-7 

286 

0 

56 

+  30 

1   31? 

+  43 

— 

Moncalieri 

2-7 

271 

1 

16 

+  34 

1   58 

1L 

(2-0) 

2-6 

Zurich              K. 

3  1 

322 

e  1 

21 

+  32 

i  2  36 

1L 

(2-6) 

3-5 

z. 

3  1 

322 

1 

21 

+  32 

i  2  30 

?L 

(2-5) 

30 

Zagreb 

3-3 

74 

e  1 

9 

+  17 

i  2     0 

+  29 

2-6 

Rocca  di  Papa 

3-4 

164 

i  0 

48 

-    5 

1    28 

-   6 

— 

1-7 

Graz 

3-5 

52 

1 

16 

+  21 

2   37 

?L 

(2-6) 

Monte  Cassino 

3-9 

146 

1 

3 

+   2 

— 

■ — ■ 

2-3 

Hohenheim 

41 

339 

1 

33 

+  29 

2  50 

?L 

(2-8) 

— 

Besancon 

4-4 

303 

1 

32 

+  24 

3   12 

?L 

(3-2) 



Marseilles 

4-7 

251 

i  1 

34 

+  21 

i  2  42 

+  33 

3-2 

Pompeii 

4-8 

151 

1 

25 

+  11 

2   11 

0 

— 

3  5 

Budapest 

a-8 

62 

.3 

20 

?L 

— 

— 

(3-3) 

— 

Paris 

7-2 

306 

e  1 

20 

-29 

e  2   46 

-29 

3-3 

5-3 

Uccle 

7-5 

323 

2 

19 

+  25 

— 

— 

e  4-7 

— 

Barcelona 

7-7 

246 

0  2 

56 

+  59 

. — . 

— 

e  3-2 

6-2 

De  Bilt 

8-2 

332 

3 

5 

+  61 

— 

— 

5-2 

5-8 

Tortosa 

9  0 

247 

2 

15 

-    1 

4   11 

+    8 

4-6 

6-5 

Kew 

101 

314 

- 

— 

- — 

— 

— 

8-3 

Shide 

10-3 

308 

- 

— 

. — 

_ 

5-7 

— 

Algiers 

10-4 

221 

e  2 

36 

0 

4   40 

0 

5-8 

— 

Conliuued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S.          0  -C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s.           s. 

m. 

m. 

Athens 

11-6 

123 

e  3     3 

+  10 

4  44        -25 

i  5-S 

6-5 

Bidstou 

12-7 

317 

— 

— 

—                — 

— 

9-8 

Eskdaleimiir 

13-9 

323 

. — 

— 

—                — 

7-3 

Ellin  Imrurh 

14-3 

325 

8  20 

>.L 



(S-3) 

11-3 

Hio  Tinto 

15-4 

248 

8   20 

?L 

—                — 

(8-3) 

12-3 

Coimbra 

15-1 

258 

3   57 

+  13 

6   51         +10 

9-3 

9-9 

San  Fei-nando 

15-9 

244 

5   50 

+  119 

(7   20)       +27 

10-3 

Helwan 

■21 -7 

127 

9   20 

?S 

(9   20)       +21 

— . 

— 

Ottawa 

5S-2 

304 

— 

— 

—              —   e 

33 -3 

— 

Additional  records  : 

Moncalieri  prives  M  = 

+  2  -Sm.       Zatrreb  ePNW 

=  +lm.lls.. 

iPXE  =  -rim.  17s. 

.  i  =  ^ 

lm.41s.            Rocca 

ii  Papa  iP  =  +0m.52s.. 

ME  = 

-r  1  -Sm.            Barcelona 

MN 

=  +8-lm 

Athens    iE  =  +5m 

.27s.. 

iN  = 

-rom.Sls.,    MX  = 

-r7om. 

Bidston 

P=15h.0m.l2s.           Coimbra 

MX  = 

-9  •7m. 


San  Fernando  MX 


10  Im. 


XoT.  lOd.  17h.  58m.  3s.     Epicentre  34° -GN.  140° -7 E. 

A  =--637,   B  =  +-521,  C  =  + -568. 


A 

Az. 

P.        O  -C. 

S. 

0-C. 

L. 

o 

3 

m.  s.          s. 

m.  s. 

s. 

m. 

Tokyo 

1-3 

324 

0  46      +26 

1  11 

+  35 



Osalia 

4-3 

272 

15-2 

— 

, — . 

1-9 

Mizusawa 

4-5 

358 

1   10            0 

2     4 

0 

. — . 

Kobe               X 

4-6 

272 

e  1   21      -10 

— 



Xagasaki 

9-2 

263 

4  13      ;s 

(4     8) 

-   0 

— 

Zi-ka-wei 

16-5 

264 

e  3  51      —   8 

e  8   13 

?L 

(e  8-2) 

Taihoku 

19-2 

245 

—              — 

11  50 

?L 

(11-S) 

Kodaikanal 

62-3 

263 

28   21        .'L 

— 

— 

(28-4) 

La  Paz 

148-5 

62 

[20     6]  [+12] 

— 

— 

Osaka  gives  MX  =  +2-8m..  and  Mizusawa  SX 


•2m.7s. 


M. 

m. 


2-9 


Xov.  lOd.  Records  also  at  8h.  (Helwan).  9h.  (Xagasaki  and  Zi-ka-wei),  13h. 
(Ottawa,  Tacubaya,  and  Saskatoon),  16h.  (Zi-ka-wei,  Rocca  di  Papa, 
Zagreb.  Manila,  Colombo,  Hokoto,  and  Taihokn),  17h.  (Zagreb  (2), 
Rocca  di  Papa.  Kodaikanal,  and  Kobe),  18h.  (Osaka,  Hokoto,  >Lizusawa, 
Kodaikanal,  Tokyo,  Zi-ka-wei,  and  Taihoku),  19h.  (Taihoku,  Xagasaki, 
Zi-ka-wei,  Rocca  di  Papa,  and  Zagreb),  20h.  (Athens),  23h.  (Helwan). 


Xov.  lid.  7h.  3m.  Os. 

Epicentre  36"1X.  137-3E 

.  (as  on   1917   Feb.   21d. 

15h.). 

A=  --594,   B  =  +-548,   C 

=  +-589 

;        E 

=  +•678. 

E=  + 

•735  ; 

G  =  - 

•433, 

H  =  +-400,  K  = 

=  -■808. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

2 

0 

100 

0  41 

+  10 

1     8 

+  13 

— 

— 

Osaka 

2 

1 

218 

— 

. — - 

0  54 

-    4 

17 

21 

Kobe 

2 

3 

231 

— 

— 

1     4 

+    1 

1-8 

19 

iVIizusawa       e. 

4 

3 

45 

1   10 

+   3 

2     6 

+   8 

. — 

X. 

4 

3 

45 

1   11 

+    4 

2      1 

+   3 

— 

. — 

Ootomari 

11 

3 

19 

2  53 

+   4 

— 

5-4 

8^7 

Zi-ka-wei 

14 

1 

254 

3  40 

+  13 

e  6  40 

+  30 

— 

98 

ManDa 

26 

0 

218 

e  6  14 

+  26 

e  10  12 

-10 

120 

131 

Bombay 

58 

7 

272 

. — • 

— 

— 

— 

— 

39-6 

Kodaikanal 

59 

8 

262 

41   18 

? 

— 

— 



Colombo 

59 

9 

259 

39     0 

?l' 

— 

— 

(390) 

— 

Graz 

81 

9 

325 

e  13     0 

+  30 

— 

— 

— 

— 

Edinburgli 

82 

1 

339 

44     0 

?L 

— 

— 

(44^0) 

580 

De  Bilt 

82 

5 

332 

— 

— 

— 

— 

e  410 

458 

Eskdalemuir 

82 

6 

339 

_ 

— 

— 

, — 

440 

Zagreb 

82 

6 

322 

— 

— 

— 

— 

42  0 

530 

Kew 

84 

9 

336 

— 

— 

— 

— 

— 

53  0 

Moncalieri 

87 

0 

327 

e  41   10 

? 

45    15 

? 

47-5 

57^0 

Rocca  di  Papa 

87 

2 

321 

e  12     4 

-56 

e  17      4 

?p'r, 

e  491 

— 

Barcelona 

92 

3 

327 

— 

— 

— 

— 

e  51-5 

568 

Ottawa 

93 

2 

22 

— 

— 

— 

- — 

e  610 

— 

Toronto 

93 

5 

25 

— 

— 

— 

— 

54-4 



Coimbra 

97 

5 

333 

e  46     0 

? 

. — 

— 

54  4 



Rio  Tinto 

98 

9 

331 

55     0 

?L 

— 

— 

(55  0) 

600 

San  Fernando 

100 

0 

330 

24     0 

'S 

(24     0) 

-116 

(550) 

600 

La  Paz 

1501 

56 

20     9 

[-13] 

— 

— 

— 

Additional    records 

:       Os 

aka 

gives    MX  =  + 1 

9m. 

Kobe 

MX=  +2  Om. 

Zi-ka-wei    MX  = 

-r9-7m 

Manila 

MX  = 

+  134m. 

Zagi'eb    MXW  = 

-r48  0m.             Paris    (_ 

=  — 

86"  1)    records 

7h.5m.    to 

8h. 

Moncalieri 

probably    record 

^    a 

different    shock. 

Toronto    L 

=  +59 

■8m. 

San 

Fernando  MX  =  -h65  0m. 
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Not.  11(1.  Records  also  at  2h.  (Zagreb  (3),  Rocca  di  Papa  (3),  Zi-ka-wei,  Tokyo, 
and  Taihoku),  3h.  (Zagreb  and  Rocca  di  Papa),  4h.  (Zagreb,  Rocca  di 
Papa.  Tailioku,  Hokoto,  and  Manila),  llh.  (Rocca  di  Papa  and  Zagreb), 
13h.  (Manila,  Zi-ka-wei,  Nagasaki,  Tokyo,  Mizusawa,  and  Osaka),  15h. 
(Mizusawa,  Tokyo,  Osaka,  and  Taihoku),  21h.  (Manila). 


Nov.  12d.  12h.  Im.  35s.     Epicentre  18°-5N.  68°-8W. 

A=+-343,   B  =  --884,  C=+-317. 

Possibly  the  epicentre  is  the  same  as  at  21h.,  but  the  solution  was  made  inde- 
pendently. 


A       Az. 

P. 

m.  s. 

0-C. 

s. 

s 

m. 

Viequies          x. 

K. 

Port  au  Prince 
La  Paz 
De  Bilt 

3-2       98 

3-2        98 

3-3     271 

350      180 

65-7        40 

0  52 

0  49 

e  0  62 

e  7   12 

+    2 

-  1 

0 

-  1 

1 

s  BUt  gives  eLX 

=  +28  •4m. 

32 


+    1 


L. 

M. 

ra. 

m. 

1-3 

1-5 

1-2 

1-5 

1-8 

2-2 

221 

24  0 

34-4 

36-4 

1918.     Nov.  1 2d.  21  h.  44m.  32s.      Epicentre  18°  2N.  68°  2 W. 

A  =  +  -SoS,   B  =  -  -882,   C  =  -  -312  ;  D  =  -  -929,   E  =  -  -371  ; 

G  =  +-116,   H=--290,  K=--950. 

The   residuals    would    be   improved    by  increasing    To  by   a   few   seconds — 
say  6sec. 


Station  and 

2 

^ 

s 

Component 

1 

A 

'i', 

P. 

0-C. 

S 

0-C. 

L. 

M. 

M. 

s. 

s. 

.M. 

s. 

s. 

M. 

M. 

Vieques 

N. 

B.C. 

2-6 

89 

0 

41 

0 

- 

_. 

10 

1-5 

E. 

B.O. 

2-6 

89 

0 

43 

+  2 

- 

10 

1-5 

Port  au  Prince 

B.O. 

3-9 

276 

iO 

47 

-14 

1 

5 

-42 

1-8 

2-3 

Balboa  Hts. 

E. 

B.O. 

14-4 

232 

3 

30 

-  2 

- 

- 

— 

6-5 

7-0 

X. 

B.O. 

14-4 

232 

3 

34 

+  2 

- 

— 

6-8 

6-7 

Cheltenham 

N. 

B.O. 

21-9 

342 

5 

5 

-r   1 

9~ 

10 

+  7 

11-2 

15-3 

Georgetown 

N. 



22-1 

341 

i5 

15 

+  9 

i9 

20 

+  13 

ell-3 

— 

Washington 

Mar. 

22-1 

341 

5 

11 

+  5 

9 

16 

+  9 

11-1 

— 

Hanard 

N. 

B.O. 

24-3 

355 

15 

8 

-23 

9 

27 

-23 

e  11-2 

— 

E. 

B.O. 

24-3 

355 

— 

— 

9 

37 

-13 

ellO 

13-4 

Ithaca 

N. 

B.O. 

25-3 

345 

e5 

41 

0 

10 

9 

0 

12-2 

— 

E. 

B.O. 

25-3 

345 

p5 

43 

+  2 

10 

7 

-   2 

11-9 

— 

Northfield 

B.O. 

26-2 

353 

6 

6 

+  16 

10 

10 

-13 

13-5 

— 

Toronto 

M. 

27-1 

342 

6 

22 

+  23 

11 

4 

+  21 

13-3 

20-7 

Ann  Arbor 

E. 

B. 

27-5 

335 

6 

22 

+  19 

10 

46 

-  4 

13-2 

18-5 

N. 

B. 

27-5 

335 

6 

28 

+  25 

10 

46 

-  4 

131 

— 

Ottawa 

27-9 

349 

e6 

13 

+  6 

e  10 

47 

-10 

el3-5 

— 

St.  Louis 

W. 

280 

321 

e6 

10 

+  2 

11 

16 

+  17 

13-8 

Lawrence 

N. 

W. 

31-4 

317 

6 

37 

-   5 

- 

— 

160 

E. 

AY. 

31-4 

317 

6 

40 

-   2 

- 

-- 

18  4 

22-2 

La  Paz 

Bi. 

34-7 

179 

i7 

8 

-  3 

il2 

36 

-15 

19-7 

22-5 

La  Quiaca 

E. 

M. 

40-4 

177 

5 

28 

-150 

(13 

52) 

-21 

139 

33-3 

N. 

M. 

40-4 

177 

5 

52 

-126 

(13 

58) 

-15 

140 

23-3 

Tucson 

E. 

B.O. 

40-8 

299 

9 

48 

?PR, 

- 

— 

281 

30-6 

Andalgala 

E. 

M. 

45-8 

178 

— 

— 

- 

— 

28-3 

301 

N. 

M. 

45-8 

178 

— 

— 

- 

- 

— 

28-8 

32  0 

Pilar 

E. 

M. 

500 

175 

— 

— 

- 

— 

311 

36-9 

Berkeley 

— 

50-8 

304 

e  10 

33 

+  81 

- 

— 

— 

— 

Cliacarita 

M. 

53-6 

170 

— 

— 

- 

— 

33-6 

34-6 

Victoria 

.M. 

53-6 

317 

9 

42 

+  12 

17 

36 

+  32 

28-3 

35-9 

Rio  Tinto 

M. 

56-7 

54 

16 

28 

?S 

(16 

28) 

-74 

— 

37-5 

San  l'>rnando 

— 

571 

56 

17 

16 

'S 

(17 

16) 

-31 

310 

35-0 

Eskdalemuir 

G. 

60-9 

35 

10 

21 

+  3 

:     18 

27 

-  8 

33-2 

Edinburgh 

1  M. 

611 

35 

9 

48 

-32 

' 

- 

— 

- 

39-5 

Coniiitued  cm  next  page. 
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<u 

^ 

Station  and 

s 

5 

Component. 

1 

A 

1 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

^ 

M. 

s. 

s. 

w.   s. 

s. 

M. 

.M. 

Shide 

M.S. 

61-5 

41 

18 

41 

?S 

{18     41) 

-  1 



36 

5 

Kew 

M. 

62-2 

40 

— 

— 

— 

— 

— 

41 

5 

Tortosa 

— 

62-3 

53 

10 

36 

+  9 

18    55 

+  3 

26 

2 

33 

0 

Barcelona 

— 

63-5 

50 

e  10 

49 

+  14 

19      8? 

+   1 

26 

0 

32 

8 

Algiers 

B.M. 

64-5 

57 

e  10 

40 

-  2 

19     14 

-   5 

26 

5 

32 

5 

Uccle 

— 

650 

40 

elO 

45 

0 

e20     16 

+  51 

e26 

5 

37 

5 

De  Bilt               E. 

— 

65-6 

39 

10 

52 

+  3 

19    31 

-   1 

e30 

5 

35 

5 

X. 

— 

65-6 

39 

— 

— 

— 

— 

e28 

5 

32 

3 

ifoncalieri 

S. 

67-4 

46 

11 

2 

-  2 

i  19    56 

+   1 

34-8 

43-6 

Zuricli 

— 

67-9 

44 

e  11 

6 

+  3 

— 

— 





Hulienheim 

B.O. 

68-3 

42 

e  10 

41 

-25 









Kocca  di  Papa 

Ag. 

71-4 

49 

e  11 

24 

-  2 

— 





11 

9 

Pompeii 

o:\. 

72-8 

50 

11 

50 

+  15 

21    24 

+  24 

35-6 

40 

6 

Zagreb 

w. 

73-1 

44 

ell 

40 

+  3 

6  20    58 

-   5 

38-5 

46 

5 

Honolulu 

M. 

83-4 

290 

el3 

58 

-^80 

— 

— 

41-3 

51 

8 

Helwau 

M. 

88-9 

58 

13 

28 

+  18 





59 

7 

Zi-ka-wei 

— 

129-8 

349 

e22 

45 

?PK, 

— 



__ 



Kodaikanal 

M. 

135-7 

53 

83 

46 

?L 

— 

— 

(83-8) 



Riverview 

— 

141-6 

239 

— 

— 

e35    18 

+  245 

e72-8 

1    78-0 

Manila 

W. 

146-0 

345 

6  20 

6 

[+16] 

— 

— 

— 

1 

1       ~ 

Additional  records  :    Port  au  Prince  gives  SNE  =  +528.  Cheltenham  PE  = 

+  om.4s.,  To=21h.44m.30s.  Georgetowi  iSE  = +9m.28s.  Harvard 

iPRi= +5m.20s.,    ePRE  = +5m.37s..    T„  =21h.44m.24s.  Toronto    L  = 

+  15-om.    and    eL  =  +16-6m.,    To  =21h.4om.0s.  Ottawa    L  =  +20-5m., 

and   +37-5ni..  T„  =21h.4om.0s.  La  Paz  P=+7m.5a.,  T„  =21h.44m.39s. 

Pilar   MN  =  +34-9m.  .San    Fernando    MX  =  +34-0m.  De    BUt   i  = 

+  llm.7s.,     cSEiE- +23m.4Gs.,     T„  =21h.44m.4G.s.  Zaj^reb     MNW  = 

+  44-5ni. 


Nov.  12d.  Records  also  at  Oh.  (Saa  Fernando).  3h.  (Hehvan),  4h.  (Tokyo),  .5h. 
(Helwau),  llh.  (Zurich.  Roeca  di  Papa.  Zafrrcb.  Pompeii,  and  La  Paz), 
13h.  (Zagreb  (2),  Rocca  di  Papa  (2).  Zm-ieh,  Tokyo,  and  Osaka),  loh. 
(Tokyo),  ISh.  (Osaka  and  Tokyo),  19h.  (Bidston  and  Za^^-eb),  22h. 
(Melbourne),  23h.  (La  Paz). 


Nov.  13d.  lOh.  13m.  27s.      Epicentre  37°-5N.  27"-5E. 

A  =  +  -704,   B  =  +  -366,  C  =  +  -609  ;  D  =  -  -402,   E 

G  =  +-540,   H  =  +-281,   K  =  --793. 


•887  ; 


In  some  ways  39^-OX.  27°-0E.,  the  epicentre  of  1918  June  13d.  and  19d.,  would 
suit  the  observations  better. 


Az. 


O-C. 


O-C. 


M. 


Athens 

30 

278 

e  0   47 

0 

e  1   23 

0 

i  1-7 

2  0 

Pompeii 

10-5 

294 

2   39 

+    2 

5     9 

ih 

13-« 

Budapest 

11-7 

331 

3   33 

+  38 

— 

— 

— 

— 

Zagreb 

11-9 

318 

c  3   15 

+  17 

5    24 

+    7 



6-6 

Rocca  di  Papa 

121 

295 

c  2   45 

-15 

6    12 

?L 

c  8-6 

3-8 

Lemberg 

12  (5 

350 

— 

— 

— 

— 

e  6-8 

7-6 

MoncaUeri 

16-6 

303 

e  4   29 

+  29 

7      9 

0 

9-7 

Uccle 

21  1 

316 

— 

— 

e  11-2 

11-6 

Paris 

21-3 

310 

— 

— . 

e  8  38 

-12 

11-6 

15-6 

De  Bilt 

21-4 

320 

— 

— 

e  8   28 

-25 

e  10-4 

11-7 

Bidston 

26-4 

318 

1    15 

? 

8   21 

-129 

20-0 

Edinburgh 

27-5 

322 

15      3 

?L 

— 

— 

(15-0) 

Additional  records  :     Zagreb  gives 
+  8-0m.  Eskdalemuir   (A- 


MXW=  +7-0ni. 
27''-3)   records     - 


Rocca  di  Papa  Mj  = 
9in.33s.    to     +30m.33s. 


Nov.  13d.  Records  also  at  Oh.  (San  Fernando),  2h.  (Tokvo  (2)  ),  2h.,  6h..  and  9h. 
(Helwan),  20h.  (Zurich),  21h.  (Riverview  and  Melbourne),  22h.  (San 
Fcrn;\ndo). 
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Kov.  14(1.  121i.  ji!m.  ojs.     EpiceuU-c  1  -3^.  143  -IE.  (as  ou  1918  July  29d.  16h.). 

A  =  -  -803,   B  =  +  096,  C  =  -  023  ;  D  =  +  096.   E  =  +  -803  ; 

G  =  +018,   H  =  -014,   K  =  -1000. 

Probably  the  Adi  laide  records  are  10  mlQUtes  m  error  ;  but  the  solutiou  is  un- 
satisfactory because  it  leaves  unexplained  the  absence  of  Japanese  and 
Indian  observations,  and  the  European  records  are  too  large.  If  we  put  the 
epicentre  south  of  Australia  (say  at  66"-0S.  llo'-OE)  the  La  Paz  observation 
cannot  be  explained,  though  the  European  records  are  then  in  better  accord. 

A        Az.  P.        O-C.  S.        O-C.        L.  M. 


„ 

„ 

ru.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Kiverview 

33-3 

168 

e  7      1! 

+    2 

e  12     '.)>. 

-20 

e  16-7 

20-8 

.Sydney 

33-3 

168 

11   37 

?.S 

(11   37) 

-52 

18-9 

20-8 

Adelaide 

33-9 

187 

17    10 

>. 

21    50 

>. 

25-9 

29-1 

Melbourne 

36-5 

178 

— 

— 

— 

— 

22-8 

24-7 

Helwan 

109-8 

301 

51    25 

?L 

— 

— 

(51-4) 

— 

De  BUt            E.      118o 

332 

— 

— 

— 

— 

e  88-4 

e  91-6 

> 

-.      llSo 

332 

— 

— 

— 

— 

e  89-4 

98-4 

Edinburgh 

1191 

340 

70   25 

!h 

— 

— 

(70-4) 

— 

Bidston 

121  0 

337 

— 

— 

— 

— 

(107-4) 

Kew 

121-3 

334 

— 

— 

— 

— 

— 

(112-4) 

La  Paz  144-1      122        19  44    [  -   3]        —  —  —  — 

Additional  records  :    Kiverview  gives  +12ui.38s.  and  MX -=  ^  19-lm.     Adelaide 
PR,  =  +19m.0s.,     ;5Ri= +23m.35s.  Eskdalemuir  (  A  =119'-6)    records 

14h.l4m.  to  loh.Oni. 

Nov.  14d.  16h.  6m.  oOs.     Epicentre  47^-ON.  158°-0E. 

A  =  -  -632,   B  =  +  -256.  C  =  +  -731  ;  D  =  +  -375.   E  =  +  -927. 

G  =  --678,   H  =  +-274.   K  =  --682. 

A  Az.           P.  O-C.         S.  O-C.        L.  M. 

o  o  m.  s.  s.  m.    s.  s.  m.  m. 

Osaka  20-8  242          4   46  -   5          —  —  —  11-3 

Honolulu  43-7  111    e  15   16  ?S    (elo   16)  +18  26-5  30-2 

Edinburgh  75-9  351  37    10  ?L           —  —  (37-2)  65-7 

Eskdalemuir  76-4  351  21   43  ?8  (21   43)  -^    1  35-2  — 

De  Bilt  78-2  345          —  —    e  21   58  -   4  41-2  42-4 

Uccle  79-6  345         —  —         —  —  —  48-2 

Zagreb  81-3  334          —  —         —  —  39-2  — 

Paris  81-8  346          —  —         —  —  e47-2  54-2 

Rocca  di  Papa  86-0  337    e  36  22  l            —  —  —  59-4 

Barcelona  89-0  342          —  —         —  —  e47-0  55-0 

Helwan  89-3  317  50   10  IL           —  —  (50-2)  — 

Additional    records:     Osaka    MN=+ll-8iu.  De    Bilt   eSR,N  = +27m.33s. 

Paris  MN=  +57 -2m. 

Nov.  14d.      Records  also  at  Oh.  (Port  au  Prince),  21i.  (Helwan),  8h.  (Helwan  and 
La  Paz),  lOh.  (Riverview),  18h.  (Helwan),  21h.  (San  Fernando). 

Nov.  15d.      Records  at  Ih.  (De  Bilt),  3h.  and  9h.  (Helwan).  12h.  (De  Bilt),  15h. 
(Melbourne  and  Riverview),  16h.  (De  Bilt  and  Ootomari),  18h.  (De  Bilt). 

Nov.  16d.  5h.  oOiu.  30s.      Epicentre  12  -OX.  95  -oW.  (as  on  1918  Nov.  5d.). 

A  =  -  -094,   B  =  -  -974,  C  =  +  -208  ;  D  =  -  -995,   E  =  +  -096  ; 

G  =  --020,   H  =  --207,   K  =  --978. 

A  Az.            P.  O-C.          S.  O-C. 

o  o  m.  s.         s.  m.  8.  8. 

Tucson             E.        24-7  328          9  39  ?S  (9  39)  -18 

Toronto                     34-5  21  —              —         —  — 

Ottawa                      37-4  23  —              —         —  — 

La  Paz,                       39-3  136          8   19  +30          —  — 

Victoria                     43-2  333  17   34  ?SRi  —  — 

Kskdahmuir            81-4  34  38  30  ?L           —  — 

Iccle                           86-8  39    e  13      0  +    2          —  —  —  — 

Dc  Bill                      87  0  37  —             —    e  23  33  -   8    e  40-5       49-7 

Addiliunul  records:    Tucson  gives  SE  =  +12m.42s.  (  =LE?),  SN  = +12m.408. 
(=LN?),  MN  =  +15-2m.  De  Bilt  cLN  = +42-5m. 


L. 

M. 

m. 

ra. 

14-8 

15-7 

18-3 

— 

e  18-5 

— 

26-9 

32-0 

22-5 

24  0 

(38-5) 

— 

187 


Nov.  16d.  Records  also  at  41i.  (Sau  Fernando),  oh.  (Mlzusawa),  Kill.  (San  Fer- 
nando), 17h.  (Do  Bilt  and  Tacubaya),  19h.  (Taihoku  and  Zi-ka-wei), 
•nh.  CSUzusawa  and  Tokyo),  22h.  (Do  Bilt),  23h.  (De  Bilt  (2)  ). 


Nov. 


17d.      Records  at  9h.  and  IGli.   (La  Paz),   2()li.   (Miziisawa   (2)  ).   22h.   (St. 
Louis  and  La  Paz),  23h.  (Edinbiu-gh). 


1918.     Nov.  18d.  18h.  41m.  45s.       Ei^icentre  8°  OS.  127°  5E. 

A  =  -  -603,   B  -  +  -780.  C  -  -  139  ;  D  =  +  -793,   E  =  +  -609  ; 

G  =  +0S5,   H  =  -110,  K=--990. 

Direct  compai'isou  of  the  records  of  tliis  earthquake  with  that  of  Nov.  23d. 
22h.  suggests  that  they  have  the  same  origin.  A  focal  depth  0  030  below 
normal  has  therefore  been  assumed,  as  also  for  the  same  epicentre  on  Nov. 
23d.  22h.,  though  the  evidence  of  the  anticentric  stations  is  not  clear.  The 
residuals  suggest  that  tlie  epicentre  is  further  east,  say  at  129"-0,  but  the 
material  is  not  quite  good  enough  to  give  a  secure  determination. 
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Vontinued  on  iiext  page. 
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Additional  records:  Batavia  ML  = +4C-2iu..  To  =18h.41iii.39s.  Manila 
MX  =  +C-Oni.,  To  =18h.40m.JlGs.  But  the  Manila  records  probably  refer 
to  another  shock  at  about  14  -SX.  124  -jE.  (as  in  the  LT..S.  Weather  Bureau, 
Philippine  Catalogue),  with  To  =l^h.4om.0s.,  and  the  Taihoku  records  seem 
also  to  refer  to  this  shock.  Adelaide  PR,  =  +7m.4os.  Riverview  iP  = 

+  6m.31s.,  i  =  -r6m.49s.,  PR,  =  -r8m.4s.,  PS  =  +12m.l4s.,  To  =18h.41m.o5s. 
Svdney  SR,  =  +13m.39s.  Zi-ka-wei  PSE  =  +13iu.21s.,  PSN  =  +13ni.49s., 

SR,E  = +14m.44s..  SRoE  = +15m.37s.,  SRX  =  +  15m.43s..  SR,E  = 
+  16m.l]s.,    MX  =  +25-4m.  Apia    i,  =  +  ISm.los.,    ij  = +19m.43s.,    ij  = 

+  21m.33s..      1,= -L24m.33s.  Sitka      ePE  = +17m.33s.,      ME  =  +27  1ni. 

LemberR  :SIE  =  +18-8m.  and    +25-0m.  Athens  ePE  =  +  13m.l3s.,  MX  = 

+  53-2m..  T„=lSh.41ni.l4s.  Zasrreb  iPR,  =  +19m.lls.,  iXE  =  +24m.34s., 

i  =  +26m.8s.,      e=+44m.l5s..      To  =18h.41m.52s.  Berkeley  eSE  =  + 

28m.3s.  Pola  MX  =  -^62  1in.  Pompeii  L=+50-2m.  Rocca  di 
Papa  MX  =  +63-2m.  De    BUt   iPR.E  =  +  19m.48s..   iPR,X  =  +  19m.50s., 

iE  = +22m.l9s.,    i=+25m.24s.      Epicentre    IC-OS.    130^-OE.  Moncalieri 

i  =  +19m.42s.,  MX  =  +76-6m.  Uccle  iPR.  =  +lSni.40s.,  e,  =  +19m.45s., 

ii  =  +22m.l5s.  Dyee  i  = +25m.38s.,  i  = +31m.6s.  Paris  i  = +20m.8s., 
SR,  =  +30m.2s.  Eskdalemuir    PR,  = +20m.0s.,       PR.  = +2om.32s. 

Oxford  PR,  = +20m.l5s.  Shide  PR,  = +20m.l9s.  Tucson  PX  = 

+  20ra.35s.  Barcelona  i  = +20m.26s.,    PR«?  = +25m.43s.  Lawrence 

ePX  =  +19m.4s.?  ^Vnn  Arbor  SN  =  -^19m.9s.,  MX  =  +70-2m.  Toronto 
eL  =  +33-4m.,  +81-0m.  and  124-2m.,  M=42-5m.  Ottawa  i  =  +21m.55s., 
E?  =  +41m.33s.,  cL  =  +.'i7-2m.  Ithaca  iX  -^  +24m.7s..     iE  =  +24m.8s. 

Harvard  I'R.E  =  +19m.33s..  PH,X  =  +19m.43s.,  PR,X  =  +22m.40s., 
PK,E=  f^23m.l(js.,  SR, -= +41m.20s.,  SR. -^ +47m.31s.,  T,  =lSh.41m.55s. 
Wa-shintcton      PR,  -  +22m.20s.  (Jeorfretown     iX  =    +22m.59s.,       iE  = 

+  23m.3s.,  and  +40m.43s.  Cheltenham  PE  =  +19m.l5s.,  SE  =  +23m.5s. 

La  Quiaca  PX  -=  +]5m.21s.,  MX  -  +90-7m.  La  Paz  iPN  =-  +19m.51s., 

PR,N  = +23m.368.,  SR,N  = +39m.l58„  LN=+67-2m. 
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Nov.  18d.  Records  also  at  Hi.  (Manila),  3h.  (Taihoku  and  Zi-ka-wei),  41i.  (De 
Bilt),  6h.  (Athens),  8h.  (Edinbm-gh),  9h.  (Mizusawa),  llh.  (Tokyo), 
13h.  (Taihoku.  Altricrs,  and  Mizusawa),  loh.  (Zuiicli),  17h.  (Ascension), 
ISh.  (Coiuibra),  19h.  (Pompeii),  21h.  (Zi-ka-wei),  22h.  (De  Bilt). 


Nov.  19d.  Records  at  Ih.  (Batavia),  Ih.  (Batavia),  oh.  (Batavia.  Tokyo,  Helwan, 
Zi-ka-wei  and  Manila),  6h.  (Colombo),  7h.  (Paris),  8h.  (Manila),  20h. 
(Batavia),       21h.  (Tokyo). 


Nov.  20d.  7h.  33ni.  Os.      Epicentre  40^  ON.  20^-OE.  (as  on  1917  Oct.  ISd.). 

A  =  +  -720,   B  =  +  -262,  C  =  +  -643  ;  D  =  +  -342,   E  =  -  -940  ; 

G  =  +  004,    H  =  +  -220,   K  =  -  -760. 

A        Az.           P.        0-C.        S.            0-C.        L.  M. 

o          o          m.  s.         s.          m.  s.           s.          m.  ni. 

Athens                         3G      123      e  0  55      -    1          1   37         -    2          IS  2-2 

Rocca  di  Papa           5-8      291      e  1   41      -fll          —                —           —  4-3 

Zagreb                          G-5     335      e  1  43      +4       13     G        +9          3-7  4-2 

Budapest                     7  -5     355      e  2  30      +  3G          —                —           —  — 

Graz                              7-8     344      e  2   16      +18          —                —           —  — 

Moncalieri                 10-3     303          —              —         —                —          6-8  — 

De  Bilt            K.        15-8     325          —              —         —                —      e  9-5  12-9 

N.        15-8     325          —              —         —                —      6  9-2  111 

Edinbm-gh                22  0     333          4   30      -35          —                —           —  — 

Additional  records  :     Athens  gives  iP=-rlm.3s..  M=-f-2  0m.,  MN  =  +2-5m., 

To  =7h.33m.3s.            Zagreb  cNE  =  +  lm.56s.,  i  =  +2m.21s.,   -t-2ni.50s.,  and 
+  3m.20s. 


20d.      Records  also  at  Oh.  (Tokyo),  lli.  (La  Paz  and  Manila).  41i.  (Helwan), 
5h.  (San  Fernando),  Gh.  (Victoria),  8h.  (Pompeii),  IGli.  (Lick). 


Nov.  21d.  Records  at  Oh.  (Zi-ka-wei  and  Manila),  Ih.  (Osaka,  Batavia,  Helwan, 
De  Bilt,  and  Eskdalemuir),  3h.  (ManUa  (2)  ),  Gh.  (IVKzusawa),  7h.  (Rio 
Tinto,  San  Fernando,  and  Vieques),  9h.  (Tokyo),  IGh.  (Simla  and  La 
Paz).  18h.  (Lick).  21h.  (Taihoku  (2)  ),  22h.  (La  Paz),  23h.  (Helwan  and 
San  Fernando). 


1918. 
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Nov.  22d.  15h.  48m.  30s.     Epicentre  46°  5N.  151°  4E. 

(as  ou  1918  Sept.  Sd.). 


A  =  -  -604,  B  =  +  -330,  C  -  +  -725  ;  D  =  4-  '479,  E 

G  =  --637.   H=+-347,  K  =  --688. 
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— 

8-0 

10-6 

Zi-ka-\vei 

— 

27-6 

247 

p6    10 

+  6 

elO    54 

+  2 

— 



Taihoku 

(). 

32-0 

238 

— 

12    17 

+  9 

— 

— 

Manila 

w. 

40-8 

229 

e  7    50 

-11 

— 

— 

— 

— 

Honiilulu 

M. 

47-9 

104 

14     54 

VS 

(14    54) 

-59 

26-5 

30-7 

Victoria 

M. 

54-6 

54 

16    30 

?s 

(18    30) 

-46 

— 

41-0 

Bombay 

O.E. 

68-7 

275 

36     33 

?L 

— 

— 

(36-6) 

44-9 

Kodaikanal 

M. 

71-6 

265 

47     36 

?L 

— 

— 

(47-6) 

— 

Colonilm 

M. 

72-3 

261 

48    30 

?L 

— 

— 

(48-5) 

54-5 

Edinburgli 

M. 

75-4 

346 

21     30 

VS 

(21    30) 

0 

— 

65-5 

Eskdalenuiiv 

G. 

75-9 

345 

12      3 

+  9 

21    47 

+  11 

37-5 

— 

De  Bill 

— 

77-3 

340 

12      8 

+  5 

22      0 

+  8 

e35-5 

37-1 

Bidston 

M.S. 

77-7 

345 

21    48 

?S 

(21    48) 

-  9 

— 

54-5 

Uccle 

— 

78-9 

340 

e  11      6 

-66 

— 

— 

e42-5 

48-5 

Kew 

M. 

790 

342 

— 

— 

— 

— 

49-5 

Ottawa 

— 

79-2 

32 

— 

— 

e42    30 

?L 

e  49-5 

— 

Toronto 

M. 

79-3 

35 

— 

— 

— 

45-0 

55-0 

Zagreb 

\V. 

79-7 

330 

e  12     19 

+  2 

e22    12 

-  8 

45-5 

53-5 

ShJde 

M.S. 

79-9 

343 

18    43 

? 

— 

— 

43-2 

--_ 

Paris 

— 

80-9 

340 

— 

— 

— 

— 

e  44-5 

54-5 

Holienlieim 

— 

82- 1 

336 

_- 

— 

— 

54-2 

— 

Moncalieri 

S. 

831 

335 

e  12    43? 

+  6 

23      2? 

+  4 

39-8 

53-2 

Georgetown 

— 

84-2 

36 

e41     30 

?I, 

— 

— 

(e  41-5) 

— 

Rocca  di  Papa 

Ag. 

84-4 

330 

e46      5 

?L 

.„ 

— 

54-6 

590 

Hehvan 

M 

86-4 

311 

23    30 

?8 

(23    30) 

-  4 

— 

— 

Barcelona 

— 

87-9 

337 

— 

— 

— 

— 

e  47-9 

56-5 

San  FeiTianili) 

— 

94-7 

342 

56    30 

?L 

— 

— 

(56-5) 

64-5 

La  Paz 

Bi. 

135-7 

61 

e  19    44 

[  +  13] 

— 

— 

75-5 

82-2 

Cape  Town 

M. 

142-5 

"1 

49    48 

? 

■ 

92-8 

I 

4 

I 


Additional  records:    Ootomari  jrives  MN  =  +4-2m.         Osaka  MN  =  +12-3m. 
De  Bill  eSR.N  =  +27m.34s..  eLN  =  +41 -5m.,  T„  =15h.4Sm.44s.  Bidston 

S  = +29iu.30-i.    (!SK,).  Ottawa    L=+5.5-5m.  Toronto    L  =  +49-lm. 

Za{?reb   MNW  = +51 -om..    To -15h.48m.54s.  Moncalieri   MN  =  +50-4m., 

To=15h.48m.52s.  Georfretown    eLX  ?  = +49-9m.,    eLE?  =  +49-5m. 

San  Fernando  MN  =  +62-0m.         La  Paz  iP=^22m.59s.   (?PRi). 


Nov. 


22d.      Records  also  at  13h.  (Pompeii),  181i.  (Zl-ka-wei  and  Barcelona),  21h. 
(Taiiioku  and  Hehvan),  22h.  (Manila,  La  Paz,  and  Batavia). 
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1918. 


Nov.  23d.  22h.  57m.  45s.       Epicentre  8°  OS.  127°  5E. 

(as  ou  1918  Nov.  ISd.  18h.). 

A  =  -  -603,   B  -=  +  -786,  C  =  -  139  ;         D  =  +  -793,  E  =  +  -609  ; 
G  =  +085,   H  =  -110,   K  =  --990. 

A  focal  depth  0-03U  has  been  assumed. 


Station  ami 

i 

Corr. 

lor 

Focus 

3 

Component. 

■o 

A 

.| 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

a 

< 

M.     S. 

s. 

M.     S. 

s. 

M. 

M. 

'  Batavia 

w. 

-1 

2 

20-6 

274 

15    56 

+  82 



— 

_ 

11-2 

Milan 

Ag. 

-1 

5 

23-5 

344 

5      1 

-  4 

iS      9 

-56 

i9-2 

9-2 

Perth 

M 

-1 

7 

26 

3 

203 

6    28 

+  50 

10     25 

+  30 

10-4 

'  Adelaide 

.\I. 

-1 

9 

28 

8 

161 

6      7 

+  10 

10     37 

-  2 

13-8 

16-4 

Taihoku 

o 

-2 

2 

33 

5 

350 

7     25 

+  44 

— 

— 

11-5 

14-8 

Jlel  bourne 

M. 

-2 

2 

33 

7 

156 

6    27 

-16 

11     51? 

-   9 

— 

— 

Riverview 

— 

-2 

2 

33 

8 

142 

i  6    41 

-   2 

i  11     56 

-   5 

13-2 

18-0 

Svdney              e. 

M. 

-2 

2 

33 

9 

142 

4    51 

-113 

12       3 

0 

18-2 

190 

Kobe 

(>. 

-2 

7 

43 

2 

10 

6    48 

-79 

— 

— 

13-0 

16-2 

Osaka 

O. 

-2 

7 

43 

3 

10 

7    57 

-  3 



— 

13-9 

17-4 

Tokyo 

O. 

-2 

8 

45 

1 

14 

8     18 

+  5 

14       9 

-30 

16-2 

— 

1  ilizusawa          k. 

o. 

-3 

0 

48 

8 

15 

8    26 

-13 

15      2 

-23 

— 

— 

o. 

-3 

0 

48 

8 

15 

8    29 

-10 

15      5 

-20 

— 

— 

Calcutta 

O.K. 

-3 

1 

49 

0 

310 

8    51 

+  12 

15     51 

+  24 

21-6 

— 

1  Colombo 

M. 

-3 

1 

■19 

8 

286 

8      9 

-36 

10    33 

?PRi 

16-0 

31-8 

Kodaikanal 

M. 

-3 

3 

53 

1 

290 

8    51 

-15 

— 

— 

12-2 

37-4 

Ootoniari 

( >. 

-3 

5 

56 

3 

13 

63    31 

? 

— 

— 

70-8 

72-1 

Apia 

W. 

~3 

6 

59 

8 

101 

9     55 

+  8 

17    51 

+  15 

25-8 

— 

Simla 

O.E. 

-3 

6 

62 

0 

312 

9    45 

-16 

17    57 

-   7 

29-0 

29-8 

ilauritius 

M. 

-3 

8 

68 

2 

25':: 

11     27 

+46 

(19      3) 

-15 

19-0 

36-0 

1  Honolulu 

M. 

-4 

0 

78 

7 

68 

e  12     39 

+  52 

21     33 

+  11 

360 

48-4 

1  Helwan 

M. 

"4 

4 

99 

4 

300 

14      3 

+  20 

18    27 

?  PR, 

— 

63-6 

Cape  Town 

M. 

-4 

4 

101 

0 

234 

24      9 

?S 

(24      9) 

-73 

— 

60-0 

Victoria 

M. 

-4 

6 

108 

9 

41 

23    51 

?S 

32    42 

?SR, 

44-0 

69-1 

1  Zagreb 

W. 

-4 

6 

110 

7 

315 

el4    22 

-18 

126    33 

-20 

62-2 

70-2 

'  Berkeley 

— 

-4 

6 

110 

8 

50 

— 

— 

e  24    42 

-132 

— 

— 

;  Rocca  di  Papa 

Ag. 

-4 

7 

113 

8 

311 

e  18    39 

?PR, 

— 

— 

75-4 

1  De  Bilt              E. 

-4 

7 

115 

8 

322 

(25     17; 

? 

126    31 

-67 

e59-2 

59-8 

N. 



-4 

7 

115 

8 

322 

(19    50) 

?PR, 

e27      8 

-30 

e58-2 

60-2 

1  Moncalieri 

S. 

-4 

7 

116 

6 

316 

18    45 

[+  2] 

28    39 

+  54 

47-0 

68-3 

'  l^ccle 

— 

-4 

7 

116 

7 

321 

e  17     33 

+  146 

6  26     15 

-91 

e46-2 

60-2 

,  Kdinburgli 

M. 

-4 

8 

118 

6 

329 

16     15 

+  60 

— 

— 

— 

— 

;  Eskdalemuir 

(i. 

-4 

8 

118 

8 

329 

20      7 

?PR, 

30    43 

+  161 

49-2 

61-1 

1  Kew 

M. 

-4 

8 

119 

1 

323 

— 

— 

— 



68-2 

'  Stonyhuret 

M. 

-4 

8 

119 

2 

325 

i  19     57 

?PR, 

i30    39 

+  154 

— 

72-4 

Bidston 

M.S. 

-4 

8 

119 

7 

325 

19     15 

[+24] 

29    45 

+  96 

— 

64-2 

Sliide 

M.S. 

-4 

8 

120 

1 

321 

19     56 

?PR, 

26    54 

-78 

43-4 

67-7 

Barcelona 

— 

-4 

8 

121 

4 

313 

e20      3 

?PRi 

31     16 

+  173 

e50-3 

67-9 

Algiers 

B.M. 

-4 

8 

122 

1 

308 

20    29 

?PRi 

31     25 

+  177 

56-2 

74-2 

:  Tortosa 

-4 

9 

122 

8 

313 

18     55 

[-  6J 

— 

— 

51-4 

64-5 

Rio  Tinto 

M. 

-5 

0 

129 

1 

312 

25     15 

? 

— 

— 

— 

31-2 

:  Sau  Fernaudo 

— 

-5 

0 

129 

2 

311 

23     15 

9 

— 

— 

76-2 

82-2 

'  Coimbra 



-5-0 

129 

3 

316 

21     20 

?PRi 

31     24 

+  123 

e52-8 

67-8 

Toronto 

M. 



137 

3 

30 

27     57 

9 

38    33 

?SR, 

e80-2 

84-8 

!  Ottawa 

— 

— 

137 

6 

25 

122     35 

?PRi 

e33    45 

V 

82-2 

— 

Pilar                  N. 

M. 



138 

9 

168 

— 

— 

— 

— 

73-8 

87-8 

1  Xorth  field 

B.O. 



139 

8 

21 

e  18     25 

? 









,  Andalgala         e. 

M. 



141 

7 

160 

— 

— 



— 



84-0 

Harvard 

B.O. 

— 

141 

9 

22 

e  11    46 

■? 

19    17 

[-26] 

41-6 

— 

!  Washington 

Mar. 



142 

0 

31 

e  19    28 

[-15] 

22     25 

?PR, 

41-2 



Cheltenham      n. 

B.O. 

— 

142 

2 

31 

22     15 

?PR, 

.  - 

— 

74-3 

79-2 

La  Paz 

Bi. 



151 

0 

148 

e  19    50 

[+15J 

33    51 

? 

63-2 

78-6 

1  Balboa  Heights 

B.O. 

— 

153-2 

86 

20     15 

— 

— 

— 

— 

For  Notes  see  next  page. 
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Notes  to  Nov.  23d.  •22h.  57m.  45s. 

Additional    records:        Manila     grives     iE  = +5m.35s.,     iN  =  +6in.3s.,     iE  = 
+  7m.2s.,    iX=4-7m.l9s.  Adelaide  PR,  = +Gin.59s.,    SR,  = +12m.52s. 

Rivervievv     eP=  +6m.36s.,         PR,  = +8m.ls.,         iS  = +llm.47s.,         PS  = 
-i-12m.4s.,     MX  =  +18-2in.,     MZ  = -f  180m.,     To  = +22h.57m.48s.  Syd- 

ney   SRi  = +13m.l5s.,  Mam-itius    MX  =  -T-21-2m.  Victoria    E  = 

+  30m.29s.,    L=+48-4m.  Zagi-eb    iNE  = -fl9m.l6s.,    MNW  = +67  •2m., 

To=22h.57m.46s.  Moncalieri     i  =  +19m.48s.,      MN  =  4-601m.  Shide 

SR,  = +31m.20s.  Barcelona    MN  =  +70-8m.  Coimbra    i  =  +38m.28s. 

Toronto     L  =  +48-8m.  Ottawa    i  = -r  22m.50.s.     and     -f23m.29s.,     L?  = 

+  67-2m.  Andalgala     MX  =  -S3-6m.  Harvard     iE  =  +12m.6s.     and 

-f  29m.  12s?,    eLE  =  +36-9m.,    eLX-+40-7m.,    T„  =22h.52m.lls.  Chel- 

tenham PE  =  +23m.5s.  La  Paz  L  ^  +71-4m. 

Nov.  23d.  Records  also  at  Oil.  (Manila  and  Batavia),  Ih.  (San  Fernando,  Manila, 
Colombo,  and  Hehvan),  5h.  (Mizusawa  (2)  ),  6h.  (Helwan  and  Paris), 
17h.  (Tacubaya),  18h.  (Zi-ka-wei),  19h.  (Zi-ka-wei  and  Taihoku),  21h. 
(San  Fernando),  22h.  (Zi-ka-wei). 


Nov.  24d.  19h. 

50m. 

35s.      Epicentre 

36=  •OX.  1 

38='0E. 

(as  on  1£ 

15  Oct. 

8d.). 

A  =  - 

•601,    B 

=  +-541, 

c  =  +  - 

588. 

A 

P. 

O-C. 

S. 

O-C. 

M. 

M. 

o 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 
Osaka 
Kobe 
Mizusawa 

E. 
X. 

1-5 
2-5 
2-7 
4-0 
4  0 

0   16 

0   39 

i  0   40 

0  55 

1  1 

-  7 
0 

-  7 

-  1 

0  44 

1  55 
1   52 

-r    2 
-r     5 

+    2 

14 
1-3 

1-8 
1-7 

Kobe  gives  MX  =  4-1  -Sm. 


Xov.  24d.      Itecords  also  at  Oh.  (Cheltenham  and  Wasliinfrtou).  3h.  (Tokyo),     8h. ' 
(Mizusawa),   9h.  (Zi-ka-wei),  lOh.  (Osaka  and  Xagasaki),  llh.  (De  Bilt, 
Manila,  and  Eskdalemuir),  12h.  (La  Paz  and  La  Quiaca),  13h.  (Rocca  di 
Pajta),  17h.  (Batavia  and  Manila),  23h.  (Bombay). 


Xov.  25d.  2h.  14m.  7s.      Epicentre  46'^5N.  28°-3W. 


A=  -)-606, 

B  =  -  326,  C 

=  -f  ^725 

;        B 

=  -•474, 

E  =  - 

•880  ; 

: 

G  =  -f 

•639, 

H  =  --344,  K  = 

=  -•688. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

;, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Coimbra 

15-7 

106 

3  56 

+    8 

5   29 

-79 

71 

8-5 

Bidston 

17-5 

58 

2   53 

? 

8   35 

?L 

(8^6) 

11-4 

Eskdalemuir 

17-9 

52 

4    15 

-    1 

7   38 

0 

8-6 

— 

Stonyhurst 

lS-0 

56 

4   23 

+    6 

— 

— 

91 

104 

Shide 

]S^2 

67 

4   20 

+    1 

— 

— • 

8^5 

14  0 

Edinburgh 

18^2 

50 

4   23 

+   4 

— 

— 

— 

10-4 

Kew 

18-9 

64 

. — 

— 

— . 

— 

11  9 

San  Fernando 

193 

114 

8   53 

?L 

— 

— 

(8^9) 

11  9 

Tortosa 

21-5 

95 

5      3 

+    4 

— 

— 

99 

11-2 

Uccle 

21-8 

67 

3   53 

-70 

c  7   53 

-68 

e  99 

Barcelona 

22  3 

92 

e  5     8 

-    1 

9  15 

+    4 

10  2 

131 

De  Bilt 

22  3 

63 

5     8 

-    1 

9     5 

-   6 

10  5 

12-4 

Moncalieri 

24  9 

80 

5  33 

-    4 

121 

Zurich 

24-9 

74 

C  5   36 

-    1 

— 

— - 

— 

— 

Algiers 

25  2 

101 

e  5  31 

-    9 

— 

— 

124 

132 

Rocca  di  Papa 

29-4 

84 

— 

— 

e  11      8 

-16 

— 

17  5 

Graz 

29-6 

73 

6   13 

-11 

— 

— • 

— 

— 

Zagreb 

302 

75 

e  6  29 

-    1 

— 

— 

e  12-9 

169 

Ottawa 

32  5 

286 

— 

— 

e  13   11 

-f55 

c  16  4 

— - 

Toronto 

35-6 

284 

— 

— 

— 

— 

13-2 

22-2 

Helwan 

485 

88 

IG  53 

?S 

(16  53) 

-f53 

Additional  records:  Coimbra  gives  IjX^  -f  70m.,  MN=  -f82m.,  To^2h.l6m.9s. 

San    Fernando    PX  =   t  Sni.23s.    (?LX).  Barcelona   MX=+11^8m..    T„  = 

2h.l4m.6s.  De  Bilt    .MN  =-   I  1 1 -Om.,  T„  =21i.  14m.l8s.      Epicentre  46"-9X. 

28"8W.  Zagreb      MN\V=+199m.  Ottawa     LB  =  +18-9m.,      LX  = 

-f20-9m.         Toronto  cL  = -t- 21  ^m. 
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Nov.  2od.  12h.  38in.  48s.     Epicentre  36'-4N.  27°oE. 

A  =  +  -714,   B  =  +  -372,  C  =  +  -593  ;         D  =  +  -462,  E  =  --887  ; 
G  =  +-526,  H  =  +  -274,  K  =  --805. 


Athens 

Rocca  di  Papa 

Zagreb 

Graz 

Uccle 

De  BUt 


3-4 
12-7 
12-8 
13  it 
220 
22-3 


Az. 

299 
300 
321 
324 
318 
322 


m.  s. 
o  0   53 

3  (i 
e  3  12 
e  3  24 
c  4  48 

4  56 


O-C. 


-  1 
-17 
-13 


S. 


1   34 


O-C. 


Additional 
+  3-8m. 


records 


Athens    frives    MN  =  +2-6ni. 


The  L  and  ISI  siven  are  recorded  as  a  second  shock. 


m. 

1-8 
(e6-8) 
e  7-2 


e  14-2 
di    Papa 


M. 
m. 
2-2 

S-9 
8-9 


15-4 
M  = 


Xov.  25d.  Records  also  at  2h.  (La  Paz).  7h.  (Taihokn),  12h.  (Manila,  Hchvan, 
Tokyo,  and  Edinbnrgh). 

Xov.  26d.  Records  at  Oh.  (San  Fernando),  2h.  (Tokyo  and  Osaka),  ih.  (Tailioku), 
7h.  (Osaka  and  Tokyo),  81i.  (Osaka  and  Tokyo),  llh.  (Rocca  di  Papa  and 
Zairreb),  13h.  (Mizusawa  and  Tokyo),  141i.  (Rocca  di  Papa). 

Xuv.  27d.  Records  at  Ih.  (Helwan,  De  Bilt,  Riverview,  Adelaide,  and  Perth), 
2h.  (Helwan  and  San  Fernando),  7h.  and  8h.  (La  Paz),  9h.  (Rocca  di 
Papa),  lOh.  (Helwan),  12h.  (Alliens),  19h.  (Batavia). 

Xov.  28d.  2h.  43ra.  2s.      Epicentre  36' ■4X.  27"  oE.  (as  on  1918  Xov.  25d.  12h.). 
A  =4- -714,   B  =  4--372,   C  =  ^ -593. 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

.3°4 

e  0  56 

+    3 

1   32 

2 

1-8 

2  0 

Helwan 

7-2 

3  58 

?L 

— 

— 

(40) 

— 

Zagreb 

12-8 

3      7 

-   3 

— 

— 

9-6 

Graz 

13-9 

e  3   25 

0 

— 

— 

— 

— 

De  Bilt 

22-3 

— 

— 

— 

—     e 

12-7 

— 

Xo  additional  records. 


Epicentre  31^0S.  179°0E. 


Xov.  28d.  5h.  21m.  17s 

A  =  --857.   B  =  +015,   C=--515; 

G=  ^-515,   H  =  -009, 


D  =  +017,   E 
K  =  -857. 


Apia 

Riverview 

Adelaide 

Perth 

Batavia 

Manila 

Osaka 

La  Paz 

Colombo 

Helwan 

Edinburgh 

Eskdalemuir 

Bidston 

De  Bilt 

Graz 

Kew 

Zagreb 

Rio  Tinto 

San  Fernando 

Additional  record: 
and  +  7m. 31s., 
the  P  ^ven  in 

De  BUt  eN  =  + 


A 

19°- 2 

23-6 

33-9 

53  1 

71-5 

72  0 

77-4 

1000 

101-4 

152-2 

154-9 

155-6 

157-5 

158-4 

159-5 

159-5 

160-2 

171-8 

173-1 


Az. 

28 

256 

256 

255 

276 

301 

326 

118 

274 

276 

3 

3 

3 

350 

326 

359 

323 

33 

37 


P. 

m.  s. 

4   29 

i  5   25 

(7      7) 

9  55 

c  11  43 

ell    29 

17   41 

e  14   55 

28      7 

23   43 

43   23 


O-C. 

s. 

-  2 
+  1 
+  3 
H-2S 
+  16 

-  1 
?PR, 
-44" 

?S 

?PR, 

?SR, 

?PR, 


8  7 

9  32 
10  32 


24 

(28 


30   43 
23   55      ?PR,       35   43 
e  24   13      ?PRi  e  30  49 
e  20  46    [+38]        — 


+  1-000  ; 


O-C. 

S. 

+  1 

-    4 
-127 


-113 
+  118 


L. 

m. 


10-9 
11-7 


46-7 


e  49-7 


19  55 
22  43 
18  43 


[-13]        — 


M. 


15  1 
14-2 

22-7 
20-4 
22-3 


81-2 
51-8 


—  44-7 
45-7  — 

—  47-7 

—  45-7 


b:  Riverview  gives  iP=  +5m.31s.,ePR,?= +6m.7s.,  +6m.23s. 
PS?  =  +9m.54s.,  MX  =  +14 -9m.  Adelaide  P=  +5m.52s., 

the  table  is  recorded  as  PRj.         La  Paz  PR,  =  +18m.50s. 

35m.50s.  and  +39m.2s.,  eE  =  +44m.lls.  and  +45m.37s. 
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Xov.  28(1.  Records  also  at  Oh.  (San  Fernando  and  La  Paz),  Ih.  (La  Paz),  2h. 
(Batavia),  5h.  (Manila),  9h.  (Kodaikanal),  14h.  (Zante  and  Mizusawa), 
19h.  (Mizusawa,  Tokyo,  and  Osaka),  20h.  (Batavia,  Colombo,  Zi-ka-\vei, 
and  Helwan).  22h.  (San  Fernando). 


sTov.  2yd.  lOh.  41m. 

50s.      Epicentre  30    OX 

71- 

[)F 

.  (as  on 

1917 

Dec.   Id. 

9h.). 

A  =  +  -282, 

B  =  +-819,  C 

=  +  ■500  ; 

D  = 

=  +  -946, 

E  =  - 

•326  ; 

G  =  + 

•163. 

H  =  +473,  K 

= 

-•866. 

A 

Az. 

P.        0  -C. 

S. 

O-C 

L. 

M. 

g 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Simla 

5-5 

76 

1    10 

-15 

2     4 

-27 

2-6 

2-8 

Bombay 

11-2 

171 

5   19 

?S 

(5   19) 

+  20 

— 

8-0 

Calcutta 

17-3 

112 

1   58 

? 

9  58 

?L 

(100) 

— 

Kodaikanal 

20-7 

161 

12   16 

lij 

— 

— 

(123) 

— 

Colombo 

24-5 

158 

13  40 

?L 

— 

— 

(137) 

18-7 

Lembers 

40-2 

313 

e  9   10 

+  73 

— 

— 

21  6 

Zi-ka-wei 

430 

75 

e  14   37 

?S 

e 

14  37) 

-11 

— 

— . 

Budapest 

43-2 

310 

e  12  26 

? 

— 

— 

. — 

— . 

Taihoku 

44-8 

83 

19   10 

2SRi 

— 

— 

— 

— 

Zagreb 

45-2 

309 

e  10   10 

+  96 

— 

— 

232 

27^2 

Graz 

45-6 

310 

6  7      0 

-97 

— 

— 

— 

— 

Rocca  di  Papa 

47-8 

301 

e  12  40 

? 

— 

— 

230 

261 

Manila 

48-3 

98 

— 

— 

e 

14   10 

-108 

25-5 

27  0 

Hohenheim 

49-8 

312 

— 

— 

e 

18  36 

i 

— 

— 

De  BUt 

52-2 

315 

— 

— 

e 

16  43 

-   3 

22-2 

251 

Uccle 

52-8 

314 

— 

— 

— 

— 

e  24-2 

— 

Paris 

54-2 

311 

— 

— 

— 

— 

e  232 

31-2 

Barcelona 

55-6 

303 

— 

— 

— 

— 

e  27  0 

— 

Kew 

55-7 

315 

— 

— 

— 

— 

— 

28-2 

Edinburgh 

56-9 

320 

24   10 

?L 

— 

— 

(24-2) 

33^7 

Eskdalemuir 

57  0 

319 

— 

— 

— 

— 

23  2 

— 1 

Bidston 

571 

317 

21   46 

I 

27   22 

?L 

(27-4) 

34-2 

Rio  Tinto 

631 

300 

30    10 

?L 

— 

— 

(.30-2) 

38-2 

San  Fernando 

63-2 

299 

32   22 

?L 

— 

— 

(32^4) 

36-7 

Additional  record 

5  :    Zagi 

eb  gives  MXW 

=  J- 24 -2 

m. 

Paris  MN  =  +27 -2111. 

Xov.  29d.  Records  at  Oh.  (Colombo),  2h.  (Ilelwan).  3h.  (San  Fernando),  4h. 
(Balboa  Heights  and  La  Paz).  7h.  (Manila  and  Shide),  8h.  (Zagreb),  9h. 
(Athens),  lOh.  (La  Paz),  16h.  (Zagreb).  18h.  (Balboa  Heights). 


Xov.  30d.  Ih.  33m.  30s.     Epicentre  22'OX.  151'0E. 

A  =  -811.  B  =  +  -450,  C=+375. 


Az. 


O-C. 


O-C. 


Mizusawa 

191 

336 

4   35 

+    5 

8   13 

+   9 

Zi-ka-wei 

27^9 

295 

e  5  57 

-10 

10  41 

-16 

Manila 

29-4 

261 

6  6  30 

+    8 

— . 

— 

La  Paz 

142-8 

88 

i  19  40 

[-    51 

— 

— 

]\'Iizusawa  SX  =  +  8m.  14s. 


La  Paz  also  gives  eP  =  +  18m. 54s. 


Xov.  30d.  6h.  48m.  31s.      Epicentre  70'1X.  I32'0E.  (suggested  by  De  Bilt). 

A= -228,  B  = +253,  C= +940  ;  D  =  + -743,   E  =  + -669  ; 

G  =  --629,   H=+-699,  K  =  - -340. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

^ 

^ 

m.  s. 

s. 

m.  s. 

S. 

m. 

m. 

Ootomari 

24  0 

164 

10   16 

'S 

(10   16) 

+  32 

— 

— 

Mizusawa       e. 

31-3 

168 

6  42 

+  1 

11   55 

-    1 

— 

— 

X. 

31-3 

168 

6  39 

-    2 

11    57 

+    1 

— 

— 

Kobe 

35  5 

178 

e  8  49 

?PR, 

■ — 

22-8 

24-1 

Osaka 

35  5 

176 

7   40 

+  22 

— 

— 

— 

23-3 

Zi-ka-wei 

39  4 

193 

e  7   46 

-   4 

e  13  50 

-   7 

— 

26-6 

Taihoku 

45  5 

192 

23  59 

ih 

— 

(24^0) 

— 

Lemberg 

49-4 

308 

— 

■ — 

e  15   29 

-42 

27-5 

Victoria 

49  8 

58 

— 

— 

20   32 

?SR, 

28^2 

33-6 

Edinburgh 

50  0 

330 

16  29 

?S 

(16   29) 

+  10 

— 

34-0 

Eskdalemuir 

505 

330 

— 

• — 

16  29 

+    4 

— 

— 

De  Bilt 

520 

322 

9   19 

-    1 

16  43 

-    1 

e  26  5 

29-1 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Bidston 

5  2°  3 

328 

17      5 

?S 

(17      5) 

+  17 

(26-4) 

37  0 

Budapest 

52-9 

310 

e  9  44 

+  19 

— 

— 

— 

Uccle 

o:5;5 

322 

e  9  23 

—    5 

— 

— 

e  32-5 

— 

Kew 

o8-7 

327 

— 

— 

— 

— • 

— 

36-5 

Zagreb         x.w. 

55-2 

311 

e  10  44 

+  64 

— 

— 

— 

— 

Paris 

55  -6 

322 

— 

— 

e  19  29 

?SR, 

30-5 

— 

Manila 

55-9 

192 

— 

— 

— 

— 

e  24-5 

— 

Moncalieri 

58-1 

317 

13   30 

?PRi 

22     8 

?SRi 

300 

34-5 

Rocca  di  Papa 

59-9 

312 

e  10   13 

+    2 

— 

— 

e  33-7 

41-2 

JIarseilles 

fiO-2 

319 

— 

— 

— 

— 

36-5 

— 

Bombay 

(i2  0 

24S 

— 

— 

— 

— 

— 

39-3 

Ottawa 

(i2-7 

21 

— 

— 

— 

— 

e  28-8 

— 

Honolulu 

(j:?-2 

102 

— 

— 

— 

— 

e  26-5 

31-5 

Toronto 

(UO 

26 

— 

— 

— 

— 

e  35-3 

39-9 

Ann  Arbor 

6i-6 

30 

— 

— 

27   29 

1 

— 

42-5 

Harvard 

(56-3 

20 

6   35? 

? 

— 

— 

e  32-8 

— 

Algiers 

67  0 

319 

— 

— 

— 

— 

e  39-5 

45-5 

Rio  Tinto 

68-0 

328 

28   29 

?L 

— 

— 

(28-5) 

34-5 

Kodaikanal 

68-8 

240 

— 

— 

— 

— . 

37-7 

37-9 

Georgeto^\^l 

68-9 

26 

— 

— 

— 

— 

37  -5 

— 

Washington 

68-9 

26 

— • 

— 

e  39   29 

?L 

43 -5 

— 

San  Fernando 

69-3 

327 

— 

— 

— 

— 

— 

47-0 

Colombo 

71-3 

237 

36  29 

?L 

— 

— 

(36-5) 

49-5 

Batavia 

78-2 

208 

— 

— 

— 

— 

e  43-5 

— 

La  Paz 

125  0 

27 

— 

— 

— 

— 

67-5 

83-0 

Additional  records:      Kobe  gives   MX  =  +24-0m.  Osaka  MX  =  +22 ■5m. 

De  Bilt  To  =6h.4Sm.33s.  Epicentre  70'1N.  132''0E.,  as  adopted.        Bid- 

ston records  S  as  P  and  L  as  S.  Ottawa  LE  =  +33 -501.,  L=  +36om. 

Toronto   L  =  +87-9m.  Ann   Arbor   MN  =  +43-5m.  Harvard   LE  = 

+  351m.,    LN=+40-2m.  Georgetowni    LX=+42-5m. 

Nov.  30d.  Records  also  at  3h.  (Helwan  and  San  Fernando),  9h.  (Manila  and 
Mizusawa),  lOli.  (Mizusawa),  lib.  (Batavia  and  /urieh),  12h.  (Helwan), 
13h.  (Zurich),  20h.  and  21h.  (Simla),  23h.  (Mizusawa). 

1918.     Dec.  Id.  2h.  35m.  4s.       Epicentre  39°  ON.  73°  OE. 

A  =  +  -227,   B  =  +  -743,  C  =  +  -629  ;  D  =  +  -956,   E  =  -  -292  ; 

G  =  +-184,   H  =  +-602,  K  =  --777. 

On  1917  April  21d.  an  epicentre  37°  ^X.  70'  ^E.  was  ultimately  adopted,  with 
focus  at  a  depth  003  below  normal  (see  Bull,  for  Mar.  and  Apr.  1917,  p.  6). 
Direct  comparison  of  the  observations  on  that  date  with  those  given  below 
shows  an  essential  difference  between  the  two  cases. 


Station  and 
Component. 


0-C. 


M. 


Simla 
Dehva  Dun 
Bombay 
Calcutta 

Kodaikanal 

Colombo 

Helwan 

Lemberg 

Athens 

Budapest 

Zi-ka-wei 

Zagreb 

Taihoku 

Pola 

Pompeii 

Rocca  di  Papa 


O.K. 

o. 

O.K. 

O.K. 

O.E. 

M. 

M. 

M. 

B.O. 


W. 
O. 
W. 
O.A . 
Ag. 


8-6 

156 

9-6 

153 

201 

181 

210 

137 

210 

137 

29-1 

171 

32-7 

167 

35-2 

268 

35  9 

304 

38-1 

282 

381 

282  1 

39-4 

302  1 

39-9 

85  j 

41-7 

299  1 

42-9 

92  i 

43-4 

299 

441 

291 

45-1 

295  1 

1 

2 

4 

4 

4 
11 
11 

6 
17 

7 

7 

9 

p7    42  i 
i8      6 

p8  16 
8  24 
8    32 


-32 

+   2 

-  1 

-  3 

-  9 

?S 

■> 

-25 

-  2 

-  5 

-  4 
'PR. 

-12 

-  3 

-  5 

-  3 

-  2 


f3  56) 

8  20 

8  50 

8  44 

(11  2) 

12  38 
8  32 

13  29 

13  31 

14  46 
14  24 

el8  8 

e  17  46 

e  15  5 


0 

-17 

-^19 

?PR, 

-10 


+41 

-   7 

?SR, 

?SRi 


11-4 
11-3 
151 
15-3 

19-3 
e  19-4 


i  19-5 
e23-6 
e25-l 


-11  I    e23-2 


4-4 

111 
12-8 

13-5 
160 
19-9 
25-6 
24-6 
26-9 
24-7 

27-2 
28-8 

28-0 

33-7 


Continued  on  next  page. 
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I 


Station  and 

o 

4 

Component. 

o 

A 

's 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Zurich 

46-4 

304 

e8 

39 

-   4 

__ 

_ 

_ 

_ 

J)e  Bilt                E. 

— 

47-4 

310 

8 

49 

-   1 

15    50 

-  4 

c25-9 

27-5 

X. 

— 

47-4 

310 

8 

56 

-;-  6 

15    49 

+  3 

e21-9 

27-9 

Moncalieri 

p. 

47-6 

299 

8 

49 

-   2 

15    50 

+  1 

20-0 

31-7 

BesanQon 

— 

481 

304 

8 

46 

-  9 

— 

— 

— 

— 

Uecle 

— 

48-2 

309 

e8 

55 

0 

e  15    56 

0 

e23-9 

— 

Manila 

\V. 

48-5 

104 

e8 

52 

-  5 

14    18 

-102 

18-4 

19-9 

(jsaka 

O. 

49-2 

73 

9 

8 

+  7 

18      6 

+  117 

26-2 

33-2 

Marseilles 

Ma. 

49-7 

299 

19 

8 

+  3 

— 

— 

6  29-9 

34-9 

Paris 

— 

49-9 

307 

19 

8 

-  2 

i  16    23 

+  5 

23-9 

26-9 

Keu- 

M. 

50-8 

311 

— 

— 

— 

— 

— 

34-9 

Edinburgh 

M. 

51-3 

317 

8 

56 

-19 

— 

— 



33-4 

Eskdalemuir     e. 

G. 

51-5 

316 

i9 

24 

+  7 

il6    38 

0 

240 

29-7 

N. 

G. 

51-5 

316 

19 

29 

+  12 

il6    37 

-   1 





West  Hiomwich 

M.S. 

51-5 

312 

9 

17 

0 







20-8 

Shide 

M.S. 

51-6 

310 

9 

19 

+  2 

16    58 

+  19 



34-4 

Bidston 

M.S. 

51-9 

312 

9 

32 

+  13 

16    50 

+  7 

— 

26-4 

Tokyo 

O. 

51-9 

72 

9 

28 

+  9 

18      0 

+  77 

24-2 

— 

Barcelona 

— 

52-6 

298 

i  9 

28 

+  4 

16    58 

+  7 

e261 

37-6 

Algiei>i 

B.M. 

539 

290 

e9 

32 

0 

17      6 

-  2 

25-9 

36-9 

Tortosa 

— 

54-3 

298 

9 

34 

-   1 

17     18 

+  5 

27-4 

36-2 

Batavia 

W. 

54-9 

136 

e8 

56 

-42 

— 

— 

21-9 

Rio  Tinto 

M. 

60-2 

295 

8 

56 

-77 



_ 

43-9 

Coimbra 

— 

60-4 

299 

10 

30 

+  15 

18    51 

+  23 

30-3 

36-4 

San  Fernando 

— 

60-6 

293 

18 

8 

?S 

(18      8) 

-23 

36-7 

39-4 

Mauritius          e. 

M. 

60-7 

195 

24 

56 

9 

— 

— 

— 

33-6 

N. 

M. 

60-7 

195 

24 

26 

? 





32-0 

351 

Cape  Town 

M. 

88-6 

222 

40 

20 

?L 

— 

— 

(40-3) 

53-8 

Ottawa 

910 

339 

— 

— 

i23    52 

-32 

44-9 

— 

Victoria 

M. 

91-4 

10 

38 

5? 

y 

42    30 

?L 

49-4 

55-4 

Harvard 

B.O. 

92-4 

334 

— 

— 

124    40? 

+  1 

49-8 

— 

Toronto 

M. 

93-7 

340 

39 

20 

? 



47-3 

67-7 

Washington 

Mar. 

97-3 

336 

— 

— 

124    29 

-60 

e54-9 

— 

G^eorgetown 

— 

97-3 

336 

— 

— 

e24    26 

-63 

e55-0 

— 

Cheltenham      n. 

B.O. 

97-5 

336 

— 

— 

— 

— 

58-4 

59-1 

E. 

B.O. 

97-5 

336 

— 

— 

— 

— 

57-3 

59-3 

Melbourne 

M. 

101-3 

131 

24 

56 

?s 

f24    56) 

-72 

64-1 

67-1 

Berkeley 

— 

101-8 

11 

— 

— 

— 

e49  7 

— 

Riverview 

— 

102-6 

126 

— 

— 

e32     12 

?SR. 

48-8 

51-5 

Honolulu 

M. 

1030 

49 

e36 

56 

V 

— 

— 

49-9 

53-4 

La  Paz 

Bi. 

139-4 

293 

19 

44 

[+6] 

33    24? 

? 

68-9 

80-2 

Additional  records  :   Lemberg  gives  i  =  +  8in.363.         Athens  PRiN  =  +  8m.54s., 
PR,E  = +8ni.56s.,  PR,X  = +flm.l9s.,  SR,  = +15m.25s.  Zi-ka--wei  MX 

+  26-5m.  Zagreb      eP=+8m.ls.,      iPR,  = +9m.lls.,      iXE  = +9m.47s.. 

iPS  =  -13m.3Ss..iSR,  =  ^  17m.30g..  MXW  =  +26 -3m.  Pol  a  MX  ==  27  4m. 

De     Bilt     SR,X  = +19in.8.>^.,     cE  =  +  19m.3Ss..     To  =2h.35m.4s.,     epicentre 
37 -IX.      71"-8E.  Moncalieri     MX-+31-lm..      To -2h.3om.3s.  I'ccK 

PR,  =  +10m.47s.,       SR,  = +19in.44s..       To  =2h.35m.()S.  Manila    MX - 

+  20-4m.  Osaka   MX  =  +32-7m.,      T„  =2h.33m.l4s.  Paries   PR, - 

+  llm.3.<.,   SR,  = +19m.2s.,   T„  =2h.3.5m.6s.  Barcelona   PS  =  -  17m.25s., 

T„=2h.35m.8s.  Coimbra      LX  =  +28-9m.,      To  =2h.3oni.l5s.  Ottawa 

eLE?  = +39-7m.,   L  =  +o2-9m.  and    +62-9m.  Harvard  iX  = +25in.36s., 

eX  =  +37m.47s.,   LX  =  +52  Om.  Toronto   E  =  +4em.20s..  eL  =  +57-3m. 

and    +62-(!m.  Washington  L=+57-9m.  Georgetown  LE=+58-lm., 

LN=+58-6m.  Riverview     e=+36ra.56s.,     MX  =  +51-7m.  La     Paz 

PR,  =  +23m.l8s. 


Dec.  Id.  Records  also  at  Ih.  (Manila),  3h.  (Ootomari  and  ilanila).  ,'jh.  (Harvard), 
7h.  (La  Paz),  9h.  (Besancon),  lOh.  (Stonyhnrst  and  Manila),  13h.  (Osaka), 
16h.  (La  Paz).  17h.  (La  Paz  (2)  ). 
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1918.     Dec.  2d.  9h.  47m.  21s.      Epicentre  10°  5N.  44°  2 W. 


A= +705,  B  =  --686,  C= +-182  :         D 
G  =  +131,   H  =  -127,   K  = 


-•697,  E 
•983. 


•717 


Station  and 

c 

4 

Component. 

o 
a 

A 

< 

P 

O-C. 

S. 

O-C. 

L. 

M. 

M. 

s. 

s. 

.M.     S. 

S. 

M. 

M. 

Vieyues             n. 

B.i). 

21-9 

293 

5 

29 

-f25 

9     31 

+  28 

_ 

10-9 

E. 

B.o. 

21-9 

293 

5 

23 

+  19 

9     31 

+  28 

— 

10-5 

Rio  de  Janeiro  n. 

B.O. 

33-4 

179 

8 

51 

?PR, 

12     45 

+  15 

14-0 

19-4 

E. 

B.O. 

33-4 

179 

8 

51 

?PR, 

12     33 

+  3 

13-8 

170 

Balboa  Heights 

B.O. 

34-9 

270 

7 

25 

+  13 

-_ 

— 

La  Paz 

Bi. 

35-9 

222 

17 

22 

+   1 

13      5 

-   4 

17-8 

20-1 

La  Quiaca         e. 

M. 

38-8 

211 

8 

45 

+  61 

— 

— 

21^3 

29-8 

N. 

M. 

388 

211 

8 

39 

+  55 

— 

— 

21-2 

23-6 

Harvard             e. 

B.O. 

39^6 

328 

8 

0 

+  9 

14      0 

0 

e  17-0 

— 

N. 

B.O. 

39-6 

328 

8 

3 

+  12 

13    35 

-25 

— 

Cheltenham      x. 

B.O. 

40^6 

320 

8 

15 

+  15 

14     25 

+  10 



14-6 

B. 

B.O. 

40^6 

320 

8 

15 

+  15 

14    34 

+  19 

20-0 

Georgetown      e. 

— 

40-8 

320 

8 

0 

-   1 

14     18 

0 

el9-6 

— 

z. 

— 

40-8 

320 

e8 

8 

+  7 

— 

— 

e  19-4 

— 

Washington 

Maf. 

40-8 

320 

18 

0 

-   1 

14     14 

-  4 

18-3 

— 

Nortli  field 

B.O. 

41-7 

329 

e8 

6 

-  3 

14     23 

-   8 

17-6 



Ithaca                E. 

B.O. 

42-6 

323 

e3 

58 

? 

10    26 

?PRi 

15-8 

— 

X. 

B.O. 

42-6 

323 

e4 

2 

V 

10    27 

?PRi 

15^7 

166 

San  Fernando 

43-0 

48 

8 

3 

-15 

14      9 

-39 

22-6 

24-6 

Rio  Tinto 

M. 

43^3 

47 

7 

39 

-41 

— 

— 

— 

28-6 

Coimlira 



43-4 

42 

8 

7 

-14 

14     29 

-25 

191 
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Andalgala         e. 

M. 

43-7 

210 

14 

39 

?S 

(14    39) 

-19 

23-4 

28-0 

N. 

M. 

43-7 

210 

14 

27 

?S 

(14    27) 

-31 

23^2 

28-4 

Ottawa 

— 

44^1 

329 

18 

24 

-   3 

il4    55 

-  8 

21-6 



Toronto 

M. 

45^0 

323 

8 

39 

+  6 

115     33 

fl8 

21-4 

22-5 

Mobile 

W. 

45^5 

305 

e  15    39 

+  18 





Ann  Arbor        e. 

B.O. 

46-9 

320 

8 

39 

-   7 

15    33 

-   7 

22-4 

23-8 

N. 

B.O. 

46-9 

320 

— 

— 

15     27 

-13 

22^6 

23-6 

e. 

W. 

46-9 

320 

8 

33 

-13 

15    27 

-13 

22-4 

23-6 

N. 

W. 

46-9 

320 

8 

39 

-   7 

15     27 

-13 

22-6 

23^2 

Tortosa 



493 

46 

8 

55 

-   7 

15    57 

-13 

21-9 

23-9 

St.  Louis 

w. 

49^6 

312 

9 

27 

+  23 

e  16    21 

+  7 

e  18-8 

21-8 

Algiers 

B.M. 

50-0 

52 

8 

57 

-10 

16      2 

-17 

22-2 

25-6 

Barcelona 

— 

51-0 

46 

e9 

4 

-   9 

16     16 

-15 

e22-5 

26-4 

Sliide 

M.S. 

53^4 

32 

9 

23 

-  6 

16    46 

-15 



27^2 

Marseilles 

Ma. 

53^9 

42 

19 

31 

-   1 

i  17      0 

-   8 

e26^6 

3r6 

Bidston 

M.S. 

54-0 

30 

9 

39 

+  6 

17      3 

-   6 



27^2 

Kew 

M. 

54-3 

32 

— 





32-6 

Paris 

— 

54-5 

37 

89 

31 

-   5 

1  17      4 

-11 

24-6 

276 

Eskdalenmir 

G. 

55-1 

28 

9 

36 

-   4 

17     14 

-   8 

26-6 



Edinburgli 

M. 

55-5 

28 

9 

39 

-  4 

— 





3r2 

Besancon 

— 

55^9 

39 

9 

42 

-  3 

17     29 

-  4 





Moncalieri 

S. 

56-1 

43 

1  9 

41 

-   6 

i  16    57 

-38 

23^2 

31-3 

Uccle 

— 

56-5 

36 

e9 

44 

-   5 

i  17     31 

-   9 

25-6 

28-5 

Milan 

Ag. 

57-3 

43 

10 

54 

+  60 

— 

— 

26-6 

26^6 

De  Bilt              E. 

57^5 

35 

9 

55 

-   1 

17    52 

-   1 

26-6 

26-9 

N. 

— 

57^5 

35 

9 

56 

0 

— 



23-6 

26-1 

Zuricli 

57^5 

41 

e9 

49 

-   7 

el7    47 

-  6 



Rocca  di  Paini 

Ag. 

58^6 

48 

9 

40 

-23 

18      1 

-  5 

e27-2 

33-6 

Pompeii             e. 

O.A. 

59-6 

49 

i  10 

19 

+  10 

il8    30 

+  12 

28-8 

35-8 

Pola 

W. 

60-2 

44 

elO 

33 

+  20 

el7      3 

-83 

e26-0 

31-5 

Zagreb           x.e. 

W. 

619 

44 

e  10 

24 

0 

118    45 

-   2 

30-6 

35-6 

N.W. 

W. 

619 

44 

e  10 

27 

+  3 

118    48 

+  1 

— 

31^6 

Tucson              E. 

B.O. 

64^8 

301 

— 

— 

33-6 

38-0 

Athens 

— 

66-3 

52 

e  10 

51 

-  3 

19    36 

-  5 

31-3 

35^4 

Lemberg 

B.O. 

68^1 

41 

e  11 

9 

+  4 

e20      3 

0 

e330 

35^8 

Helwan 

M. 

72-4 

61 

11 

33 

+  1 







45-2 

Lick 

W. 

73-8 

308 

0  11 

15 

-26 

— 

— 

— 

Continued  on  next  page. 
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Station  and 

1      . 
i     S 

3 

Component. 

1 

A 

< 

P 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

^ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Berkeley 

74-2 

309 

el3 

54 

+  131 

— 

_ 

_ 

_ 

Cape  Town 

M. 

74-2 

130 

14 

3 

+  140 

20      9 

-67 

35-4 

39-0 

Victoria 

M. 

75-0 

319 

20 

9 

?S 

(20      9) 

-77 

34-6 

50-6 

Mauritius          x. 

M. 

104-8 

110 

32 

3 

?SRi 

— 

— 

48-4 

54-4 

E. 

!  M. 

104-8 

110 

26 

57 

?S 

(26    57) 

+  17 

50-6 

55-0 

Honolulu 

M. 

107-7 

298 

24 

57 

■> 

28    33 

+  86 

32-6 

35-8 

Simla 

;  O.E. 

110-2 

49 

e28 

3 

?s 

(e  28      3) 

+33 

56-4 

58-0 

Bombay 

O.E. 

111-4 

63 

18 

34 

■) 

— 

— 

— 

67-0 

Kodailvanal 

.  M. 

118-4 

70 

31 

21 

?s 

(31    21) 

+  164 

61-0 

71-6 

Colombo 

M. 

121-6 

75 

25 

51 

'■ 

37      9 

?SR, 

56-4 

78-4 

Zi-ka-\vei 

— 

136-1 

14 

e21 

9 

?PRi 

— 

— 

— 

77-2 

Manila 

W. 

150-9 

31 

e20 

9 

[+12J 

— 

— 

e63-6 

85-4 

Batavia 

w. 

151-0 

84 

20 

26 

r+29j 

— 

— 

e75-6 

77-6 

Melbourne 

M. 

151-5 

195 

142 

57 

?SR, 

— 

— 

— 

840 

Perth 

|M. 

151-8 

142 

24 

36 

?PR, 

— 

— 

— 

— 

Riverview 

152-7 

209 

el? 

51 

' 

e34      5 

+  113 

e60-6 

64-9 

For  La  Quiaca  it  is  a.ssiiiued  that  standard  time  -th.  Oin.  0.s.  from  Greeuwich 
is  used,  iu  spite  of  the  printed  statemeut  that  Cordoba  time  (ih.  lGm^.48s.)  is 
used. 

Additional   records:     Georgetown    gives    SN  = +14ra.l7s.         Northlield    L- 
+  33-6m.         Sau    Fernando    MN  =  +24-2m.,    To  =9h.47m.42s.         Coimbra 
PR,  = +9m.38s..    iX  =  +  14m.3Ss.,    iE  = +14m.40s..    LN=+17-7m.,    MN  = 
+  20-5m.,    T„  =9h.47m.25s.  Ajidalgala    PE  =  +  ISm.los.,    Ottawa    eL  = 

+  18-2m.,    L  =  +29-6m.,    and     +44-6m.,    T„  =9h.47m.30s.  Toronto    L  = 

+  18-2m.,  T„=9h.47m.l8s.  Ann  Arbor  T,  =9h.47m.24s.  Eskdalenuiir 

PR,  = +Hm.58s.,   PRo  = +12m.42s.  Besancon  gives  the  records  in  the 

table  as  on  the  previous  day.  Moucalieri  MX  =  +30-7in.  Uccle  PRi 

=  +12m.39s..      T„=9h.47m.23s.  De    Bilt   m=+17m.58s.,      eSR, 

+  21m.36s.,     T„=9h.47m.23s.      Epicentre     10  -oX.     14=-0W.  Rocca     di 

Papa  MX  =  -r37-2m.  Pola  MX  =  +30-(5m.  Zagreb  iPXE  -  +10m.29s., 

iPNW  =  +10m.33s.,  eSXE  =  +18m.30s.,  iSR,  =  +22m.33s.,  T„  =9h.47m.42s. 
Athens  LX  =  +32-0m.,  MX  =  +36 -9m.         Victoria  S  =  +25m.9s.  Hono- 

lulu eL=+C)0-2m.,  M=65-Um.,  Zi-ka-wei  MX  =  +79-3m.  Manila  MX 

+  87-0m.  Riverview  MX  =  +65 -2m. 

Dec.  2d.  Records  also  at  Oh.  (Algiers).  3h.  (La  Paz  and  Perth).  6h.  fAthens  and 
Zagreb),  8h.  (Manila).  lOh.  (Manila  (2)),  llh.  (Taihoku  and  Mizusawa), 
12h.  (Honolulu  and  ^lizasawa),  llh.  (CJoIombo  and  Denver),  22h.  (Sau 
Fernando  and  La  Paz). 


Dec.  3d.  17h.  olni.  Os 


Epicentre  10= -OS.  108^ -OE. 

A  =  --301,  B  =  +-937,  C=-174. 


Az. 


O-C. 


O-C. 


M. 


Batavia 

1-0 

343 

c  1      0 

_   2 

— 

— . 

— 

5-0 

Perth 

231 

163 

• — 

— 

9   29 

+    2 

13-7 

— 

Manila 

27-8 

28 

e  3  35 

-151 

— 

5  0 

— 

Melbourne 

43-3 

136 

13     0 

+  280 

17    18 

+  146 

19-4 

19-6 

Riverview 

46  1 

128 

c  8   44 

+    3 

e  15   22 

-   7 

e  17-2 

191 

Sydney 

46-1 

128 

10   30 

?PR, 

— 

— 

16-2 

20-1 

La  Paz 

1j3-2 

188 

18    14 

? 

— 

— 

— 

— 

Riverview  gives  PS  =  +  16m. 3s.,  MX  =  +17-7ni. 


Dec.  3d.  23h.  6m.  52s.     Epicentre  16°  ON.  148°  OE. 

A  =  --815,   B  =  +-509,  C=+-276. 


A 

Az. 

P. 

O-C. 

S. 

O  -C.        L. 

o 

0 

m.  s. 

s. 

m.  s. 

s.           m. 

Mizusa^va 

K. 

23-9 

347 

5   27 

0 

9  47 

+    5            — 

N. 

23-9 

347 

5   28 

-1     1 

9   42 

0            — 

MatiUa 

26-2 

271 

e  5  54 

+    4 

Zi-ka-wei 

28-6 

307 

e  6     8 

-   6 





Honolulu 

611 

75 

— 

—   e  24-3 

326 
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Dec.  Sd.  Records  also  at  4h.  (Audalgala),  (ih.  (Colombo),  81i.  (La  Paz),  121i. 
(Bidston,  Accra,  and  Manila),  17h.  (Tokyo),  20h.  (Colombo),  22h.  (La 
Paz  and  San  Fernando),  231i.  (La  Paz). 


1918.     Dec.  4d.  11h.  47m.  44s.      Epicentre  26°  5S.  70°  5W. 


A  =  +  -299,   B  =  -  -844,   C  =  - 
G  =  -149,   H 


•446;  D  = --943,   E  = -334  ; 

+  •421,  K  =  --895. 


Compare  with  1918  May  20d.,  Epicentre  29  -68.,  Tl'^oW.  This  main  shock  was 
appai-eutly  followed  by  a  lonir  series  of  I'epetitions,  chiefly  recorded  only  at 
La  Paz.     See  note  at  end  of  this  bulletin. 


Tucson 

Toronto 
Nortli  field 
Ottawa 
Cape  Town 
Lick 
Berkeley 

San  Fernando 
Rio  Tinto 
Coimhra 
Victoria 

Algiers 

Apia 

Tortosa 

Barcelona 

Honolulu 

Shide 

Marseilles 

Bidston 

West  Bromwich 

Kew 

Paris 

Stonyhurst 


62-3 
49-3 
62-3 


Continued  on  next  jxige. 
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Station  and 

.2 

:= 

Component. 

"3 

A 

■S 

P. 

O-C. 

s 

O-C. 

L. 

if. 

, 

, 

M. 

s.          s. 

M. 

s. 

s. 

M. 

M. 

Sitka 

B.O. 

99-6 

330 





_ 

_ 

_ 

e68-3 

73-3 

Eslvdalemuir 

G. 

99-8 

32 

14 

17       ^7 

26 

22 

+  28 

— 

— 

Edinhurgli 

M. 

loot 

32 

13 

46  t     -25 

- 

- 

— 

— 

57-3 

Besauv'in 

— 

100-7 

42 

_ 

[      — 

28 

4 

■rl22 

— 

— 

Moncalieri 

S. 

100-8 

45 

el3 

22 

-52 

23 

39 

-144 

36-7 

— 

T'ccle 

101-4 

38 

el3 

52 

-25 

e24 

40 

-89 

43-3 

53-0 

Dyce 

Ma. 

101-4 

31 

— 

— 

19 

12 

?PR, 

29-5 

47-8 

Milan 

— 

101-9 

46 

14 

1 

-19 

- 

- 

— 

48-3 

88-0 

Znrirlj 

— 

102-3 

43 

e  14 

10       -12 

p28 

23 

+  125 

e51-3 

— 

De  Bilt               E. 



102-5 

38 

e  14 

30 

+  7 

25 

43 

-37 

e44-3 

51-0 

N. 

— 

102-5 

38 

e  14 

41 

-rl8 

25 

44 

-36 

— 

47-8 

Rucca  tli  Papa 

Ag. 

102-6 

49 

el3 

46 

-37 

e24 

52 

-88 

44-5 

600 

Pompeii 

O.A. 

103  4 

51 

el7 

17 

"■' 

e28 

16 

-rl08 

363 

61-3 

Pola 

W. 

104-6 

47 

18 

31 

?PI{, 

ie25 

11) 

-87 

25-2 

49-3 

Zagreb          x.w. 

W. 

106-4 

47 

e  14 

15 

-26 

i25 

16 

-100 

48-3 

63-3 

N.E. 

W. 

106-4 

47 

e  14 

5 

-36 

i  25 

1 

-115 

— 

61-3 

Melbourne 

M. 

107-7 

209 

19 

52 

?PK, 

25 

34 

-93 

30-3 

31-6 

Sydney 

M. 

107-9 

216 

14 

52 

+  4 

25 

40 

-89 

45-8 

55-5 

Riverview 

— 

108-0 

215 

el5 

28  '    -r40 

25 

6 

-124 

6  46-1 

56-3 

Budapest 

— 

108-9 

45 

8 

30  1       ? 

19 

10 

?PR, 

— 

— 

Athens              n. 

— 

109-2 

56 

el3 

43  1     -71 

e25 

32 

-109 

e  48-4 

63-0 

E. 



109-2 

56 

— 

1      — 

e25 

30 

-111 

e48-2 

56-9 

Mauritius          x. 

il. 

111-7 

128 

19 

22  i  ?PR, 

27 

22 

-21 

29-3 

56-2 

E. 

M. 

111-7 

128 

19 

52  i  ?PR, 

26 

46 

-57 

29-6 

57-2 

Hehvan 

M. 

112-4 

67 

15 

28       +19 

20 

40 

?PRi 

— 

71-2 

Adelaide 

M. 

112-8 

206 

26 

24  i      ?S 

34 

44 

?SRi 

51-2 

57-7 

I*mberg 

B.O. 

112-8 

44 

el9 

34  i  ?PR, 

e26 

28 

-84 

e29-9 

43-5 

Perth 

M. 

121-3 

186 

21 

32     ?PK, 

37 

20 

?SR, 

60-0 

74-0 

Bombay 

O.E. 

145-4 

93 

19 

33 

[-161 
1+33 

34 

19 

?SR, 

— 

76-2 

Colombo 

M. 

145-6 

119 

20 

22 

- 

- 

— 

78-1 

89-5 

Kodaikanal 

M. 

145-6 

112 

20 

34 

+45' 

- 

_ 

— 

73-0 

90-4 

Ootomaii 

0. 

146-9 

317 

20 

2 

+  11" 

- 

_ 

— 

— 

— 

Batavia 

\V. 

147-2 

175 

e20 

2 

+  11" 

i  21 

7 

•? 

48-3 

65-3 

Mizusawa          e. 

0. 

150-8 

304 

19 

59 

■+   2" 

42 

48 

?s"r, 

— 

— 

N. 

0. 

150-8 

304 

20 

1 

■+  4" 

42 

54 

?SR, 

— 

— 

Simla 

O.E. 

151-4 

73 

el9 

52 

-   6" 

- 

— 

— 

e70-0 

70-6 

Tokvo 

O. 

152-6 

297 

20 

10 

+  10" 

30 

38 

y 

46-1 

— 

Osaka 

O. 

156-3 

296 

20 

45 

■-r4r 

39 

53 

V 

58-7 

76-4 

Kobe 

O. 

156-5 

297 

e20 

20 

■+16' 

_ 

_ 

— 

— 

47-9 

Calcutta             K. 

O.E. 

160-4 

97 

20 

22 

+  14' 

- 

- 

._. 

88-4 

92-6 

X. 

O.E. 

160-4 

97 

20 

16 

+  8' 

_ 

_ 



89-3 

103-3 

Manila 

W. 

164-0 

224 

20 

20 

+  9= 

e36 

36 

V 

f  77-5 

81-5 

Zi-ka-wei 

— 

168-6 

297 

e20 

32 

+  18' 

e32 

6 

•> 

e52-4 

84-0 

Taihoku 

0. 

169-1 

265 

21 

25 

L  +  71] 

- 

-- 

— 

47-1 

48-5 

For  La  Quiaca  it  has  been  a.ssumed  (in  spite  of  the  prmted  statement  that 
Cordoba  time  is  used,  which  implies  an  addition  of  41i.16m.48s.)  that  standard 
time  41i.  from  Greenwich  is  really  used  :    i.e.,  the  addition  is  only  4h.0m.0s. 
Additional     records:      La     Paz     i=+4m.48s..     To  =llh.47ni.29s.      Epicentre 
26-5tf.    70  -oW.  Mobile    PI'.,  =  + 12m. 36s.  Washington    L=-r2S-3m. 

and    +    56-3m.  St.   Louis  L  =  +28-3m.   and    +42-2m.  Harvard  ToN 

=  llh.47m.37s.,   T„E  =  llh.47m.3()s.         Ithaca  iE  = +22m.ls.         Lawrence] 
eSE  = +19m.59s.  Xorthfield   L=+46-3m.  Ottawa  L  =  +42-3m.   and 

+  48-3m.,      T„=llh.47m.43s.  Lick    MN'  =  +44-6m.,      T„  =llh.48m.8s. 

Berkley     T„  =llh.47m.o8s.  Coimbra     iN  -  +  24m.lls.,     IE  = +24m.21s., 

LN=+38-4m.,     MN-+43-3m.,     To  -  llh.48m.2s.  Victoria    gives     also] 

S  =  +23m.30s.  Apia      e,  =  +  17m.24s.,      i.,  =  +  26m.28s.,      i3=+30m.40s. 

Barcelona     PRi  =  +  17m.58s.,     PS  = +25m.26s..     To  =llh.48m.28s.  San-J 

Fernando     MN-+54-3ni..     T„  =llh.47m.31s.  Paris     PR,  =  +  18m.34s.,( 

eSN  = +34m.38s.  Eskdalemuir   PR,  =  +  18ni.35s.,      To  =llh.47m.44s.i 

Uccle    PR,  - +17m.46s.,    i--+28m.as..    To  =  llh.48m.42s.  De    BUt    PR,I 

=  +19m.os.,    e= +28m.l;)s.,    m -^  ^  28m.28s.,     Epicentre    26  -oS.     70°-5W. 
Itocca   di    Papa   eL?  =- +28-5m.,    MN^+62-3m.  Zagreb   i -^  +  16m.39s.,j 

+  18m.45s.,    and     19m.43s.,    To  =7h.48m.57s.  Sydney    PS  = +25m.l6s.,i 

SR,  = +34m.l6s.  Riverview    I'S  =- +26m.lls.,        i=+29m.l0s.,    e  = 

+  34m.l9s.     and       r35m.33s.,     MN=-i46-5m.,     MZ-=+51-6m.  Athens 

PR,  = +19m.l0s.,      PSE=  +26m.lls.,     iE  - +29m.20s.,      T„ -llh.47m.29s. 
Adelaide     PR,  -  +  28m.4s.,     SR,  = +39m.44s.  Perth     PR,  =  +  31m.26s., 

SR,  = +43m.45s.  Osaka     MN-+96-9m.  Kobe     MN  =  +47-8m. 

Manila   iE  = +22m.20s..      iN  -   l-23m.l9s..       MN=+81-8m.  Zi-ka-wei 

SRiN=.  +  47m.  10s.,  SR.E  -  +4»m.388.,  MN  =  +87-lm. 
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Dec.  4d.  17h.  41m.  40?.     Epicentre  26°-5S.  70'-5W.  (as  at  llh.). 

A  =  +  -299,   B  =  -  -844,  C  =  -  -446  ;  D  =  -  -943,   E  =  -  -334  ; 

G  =  -149,   H  =  +-421,  K  =  --895. 

For  note  on  other  repetitions  see  note  at  end  of  this  biOletin. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

.        L. 

M. 

Q 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Andalgala 

X. 

3-9 

107 

0   20 

-41 

(1      8) 

-39 

1-1 

1-7 

La  Qiiiaca 

K. 

61 

4(; 

0    14 

-79 

(1    44) 

-62 

1-7 

4-3 

X. 

61 

46 

0   20 

-73 

(1    38) 

-68 

1-6 

2-7 

La  Paz 

10-2 

13 

2   30 

-    3 

4   38 

+    3 

5-7 

6-3 

Cipolletti 

12-6 

171 

2   38 

-29 

(3   50) 

-104 

3-8 

5-6 

Harvard 

68-9 

0 

— 

— 

— 

— 

34-4 

— 

Toronto 

70-6 

353 

— 

— 

— 

— 

e  40-5 

41-5 

Capetown 

74-8 

121 

21    20 

'S 

(21    20) 

-    4 

— 

46-8 

8an  Fernando 

87-3 

47 

53   20 

?L 

— 

— 

(53-3) 

57-3 

Kio  Tinto 

87-8 

45 

13  20 

+  16 

— 

— 

— 

54-3 

Coimbra 

88-2 

42 

23   33 

?S 

(23   33) 

-21 

e  46-4 

— 

Alijiers 

93-7 

50 

— 

— 

— 

— 

e  39-7 

57-3 

Bidston 

98-8 

34 

27    32 

?s 

(27   32) 

+  108 

— 

46-6 

Paris 

99-4 

40 

— 

— 

— 

— 

e  55-3 

63-3 

Edinbnrsh 

1001 

32 

53   20 

?L 

— 

— 

(53-3) 

63-3 

De  Bilt 

102-5 

38 

— 

— 

e  27   22 

^62 

e  55-3 

56-0 

rtiverview 

lOSU 

215 

— 

— 

e  48  40 

2 

e  52-6 

58-1 

Colombo 

145-6 

119 

80   20 

?L 

— 

— 

(80-3) 

91-8 

Kodaikanal 

145-6 

112 

83     2 

?L 

— 

— 

(830) 

— 

Manila 

164  0 

224    e 

20   20 

[+9] 

— 

— 

— 

— 

For  La  Quiaca 

it 

is  assumed  that 

standard  time 

:  4h.  Om.  I 

Os.  from  Greenwich  is 

nsed.  not  Cordoba  time  (4h.l6m.48s.)  as  printed. 

Additional    rccor 

ds  :      La 

Paz 

ffives 

To=17h.41m.33s 

Harvard 

LN  = 

+  .'?7om. 

San  Fernando  PN  = +52m.20s.. 

,  MX  =  + 

55  ■3m. 

Dec.  4d.  Records  also  at  Oh.  (Rocca  di  Papa  and  Victoria),  Ih.  (Mizusawa  and 
Helwan),  2h.  (Zacrreb),  31i.  (Simla),  4h.  (Manila  and  La  Paz),  7h. 
(Kodaikanal),  9h.  (Mizusawa),  llh.  (Denver),  12h.  (Batavia  and  Mel- 
bourne), 13h.  (St.  Louis,  Andalsala,  La  Quiaca,  and  La  Paz  (3)  ),  14h. 
(Batavia  and  La  Paz),  15h.  (La  Quiaca,  La  Paz  (3),  and  Balboa  Heights), 
16h.  (La  Paz  (3)  ).  17h.  (La  Paz,  Rocca  di  Papa,  and  Balboa  Heights), 
18h.  (La  Paz,  Victoria,  and  Rocca  di  Papa).  19h.  (Rocca  di  Papa.  La 
Paz  (3),  and  Athens).  20h.  (La  Paz  (5)  ),  21h.  (La  Paz  and  Batavia),  23h. 
(La  Paz  (2)  and  Helwan). 

Dec.  5d.  Records  at  Ih.  (Cipolletti,  La  Quiaca,  La  Paz  (3),  Andalgala,  and  San 
Fernando),  2h.  (Rocca  di  Papa),  oh.  (La  Paz  (3)  ),  7h.  (La  Paz  (3)  ), 
8h.  (La  Paz).  9h.  (La  Paz  and  Manila).  12h.  (La  Paz  (2).  Cipolletti.  and 
Dehra  Dun),  13h.  and  14h.  (La  Paz),  18h.  (La  Paz  (2).  Helwan,  and 
Tortosa),  19h.  (Barcelona  and  La  Paz).  20h.  (La  Paz  (2).  Athens,  and 
Cipolletti  (2)  ).  21h.  (Pa  Paz.  Helwan,  and  San  Fernando),  22h.  (La  Paz 
(2),  Pilar.  La  Quiaca,  and  Andalgala),  23h.  (La  Paz,  Helwan,  and 
Edinbiirgh). 

Dec.  6d.  7h.  21m.  52s.      Epicentre  26'-5S.  70'-5W.  (as  on  1918  Dec.  4d.). 

A  =  -r  -299,   B  =  -  -844,   C  =  -  -446  ;  D  =  -  -943,   E  =  -  -334  ; 

G  =  -149,   H=+-421,   H  =  --895. 

For  note  on  other  repetitions  see  note  at  end  of  this  bulletin. 

A       Az.         P.         O-C.       S.  O-C.        L.  M. 


Andalgala 

3-9 

107 

28   56 

? 

— 

— 

29-3 

31-3 

Pilar 

E. 

7-8 

133 

1   56 

—   2 

(3  20) 

-11 

3-3 

4-9 

X. 

7-8 

133 

1   56 

-   2 

(3  26) 

—    5 

3-4 

4-7 

La  Paz 

10-2 

13 

2  31 

-   2 

4  38 

+   3 

5-1 

5-7 

Cipolletti 

12-6 

171 

4   20 

+  73 

(5   20) 

-14 

5-3 

71 

tieorgetown 

65-7 

354 

— 

— 

e  19   18 

-15 

— 

— 

Toronto 

70-6 

353 

— 

— 

— 

— 

25-5 

— 

Ottawa 

72-1 

356 

— 

— 

i  20  36 

-15 

e  43-9 

— 

(Capetown 

74-8 

121 

22  38 

?S 

(22  38) 

+  74 

— 

45-1 

San  Fernando 

87-3 

47 

23     8 

?S 

(23     8) 

-36 

(49-2) 

— 

Continued  on  next  page. 
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A 


Xz. 


O-C. 


0-C. 


L. 


M. 


Coimbra 

Victoria 

Aliders 

Honolulu 

l^aris 

Edinbiu-jrh 

Uccle 

De  Bilt 

Rocca  di  Papa 

Graz 

Mauritius 

Colombo 

Kodaikanal 

Batavia 

Mauila 

Taihoku 

Additional  records  :  Andalgala  sixes  a  set  of  North  component  records,  but 
these,  like  the  other  set,  are  difficult  to  imderstand.  The  time  correction  is 
probably  not  the  risrht  one  to  apply  in  reducing  to  G.M.T.  La  Paz  gives 
To  =7h.21m.l7s.         Mauritius  PX  =  i-o4m.26s. 


88-2 

42 

e 

40  45 

?L 

— 

— 

52-3 

— 

88-6 

328 

42   26 

?L 

— 

— ■ 

(42-4) 

50-5 

93-7 

50 

— 

• — 

e  23  40 

-73 

46-1 

— 

97-3 

290 

— 

— 

e  31   20 

?SR, 

45-3 

52  1 

99-4 

40 

— 

— 

e  48     8 

?L 

54-1 

62-1 

1001 

32 

29      8 

?SR. 

— 

— 

— 

118-1 

101-4 

3S 

— 

— 

— 

— 

— 

58-1 

102o 

38 

— 

— 

e  27   23 

+  63 

e  51-1 

52-3 

102-6 

49 

— 

— 

e  24   14 

-126 

6  51-6 

65-3 

106-5 

46 

e 

24   50 

?S 

(e  24  50) 

-127 

— 

— 

111-7 

128 

53    14 

?L 

— 

— 

(53-2) 

— 

145-6 

119 

82      8 

?L 

— • 

— 

(82-1) 

88-1 

145-6 

112 

81   26 

?L 

— 

— 

(81-4) 

— 

147-2 

175 

e 

20      8 

[-rl7] 

— 

— 

— 

22-1 

164-0 

224 

e 

20      8 

[-    3] 

— 

• — 

— 

— 

169-1 

265 

e 

78      8 

1L 

— 

— 

(e  78-1) 

— 

1918.     Dec.  6d.  8h.  41m.  3s.      Epicentre  49°  ON.  124°  OW. 


A  =  --367,   B  =  --544,   C  =  + -755  ;  D  =  --S29,   E 

G  =  --422,   H  =  --626,   £  =  --656. 


-559  ; 


o 

^ 

Station  and 

C 

g 

Component 

1 

A 

.5 
< 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

M. 

s. 

s. 

M.      S. 

s. 

M. 

M. 

Victoria 

M. 

0-8 

141 

0 

36 

-r24 

_ 



1-4 

2-2 

z. 

— 

0-8 

141 

0 

41 

+  29 

— 

— 

1-4 

1-6 

Sitka 

E. 

B.C. 

10-5 

324 

2 

12 

-25 

e4      7 

-36 

4-5 

5-2 

N. 

B.C. 

10-5 

324 

e2 

20 

-17 

e4      9 

-34 

4-6 

5-7 

Berkeley 

B. 

11-2 

173 

e2 

58 

+  11 

5     19 

+  20 

e6-5 

9-6 

N. 

— 

11-2 

173 

e2 

58 

+  11 

5    18 

+  19 

15-7 

8-0 

Saskatoon 

Ma. 

12-0 

69 

3 

2 

+  3 

5    35 

+  16 

6-6 

Lick 

E. 

W. 

12-1 

171 

e3 

9 

+  9 

e5    47 

4-26 

e6-8 

7-2 

N. 

W. 

12-1 

171 

e3 

8 

+  8 

15    41 

+  20 

e6-9 

8-2 

Z. 

W. 

12-1 

171 

e3 

8 

+  8 

e5    42 

+  21 

e6-8 

8-6 

Denver 

W. 

16-4 

117 

1 

57 

? 



— 

80 

9-0 

Tucson 

E. 

B.C. 

19-4 

145 

4 

49 

+  15 

8    50 

+40 

10-2 

14-5 

N". 

B.C. 

19-4 

145 

5 

47 

+73 

9    52 

+  102 

13-1 

14-4 

Lawrence 

E. 

W. 

22-8 

105 

5 

21 

+  6 

9     46 

+  2'^ 

12-9 

13-5 

N". 

W. 

22-8 

105 

5 

23 

+  8 

9    48 

+  27 

13-0 

13-6 

St.  Louis 

E. 

W. 

26-2 

101 

i5 

57 

+  7 

e  10    45 

+  19 

14-8 

15-4 

X. 

W. 

26-2 

101 

— 

— 

10    57 

+  31 

14-6 

15-2 

Ann  Arbor 

R. 

B.C. 

28-6 

88 

5 

27 

-47 

10    33 

-37 

12-8 

16-6 

N. 

B.C. 

28-6 

88 

5 

21 

-53 

10    27 

-43 

12-6 

18-4 

Toronto 

M. 

30-8 

82 

6 

51 

+  15 

12      9 

+  21 

14-0 

20-4 

Ottawa 

32-5 

.   78 

6 

47 

-  6 

12    13 

-  3 

el4-0 

19-0 

Mobile 

E. 

W. 

32-6 

110 

e6 

47 

-  6 

il2    25 

+  7 

20-0 

21-3 

N. 

W. 

32-6 

110 

— 

— 

— 

19-8 

20-3 

Ithaca 

E. 

B.C. 

33-2 

82 

' 

30 

+  32 

el3      0 

+  33 

— 

20-1 

S. 

B.O. 

33-2 

82 

1 

32 

+  34 

el2    59 

+  32 

— 

20-2 

Georgetown 

E. 

34-7 

89 

17 

8 

-  3 

12    54 

+  3 

el6-4 

19-7 

Z. 

— 

34-7 

,    89 

51 

-i-40 

el2    26 

-25 

el5-4 

19-8 

Washington 

Mar. 

34-7 

1    89 

i  7 

7 

-  4 

12    51 

0 

16-6 

20-9 

Nortli  field 

B.O. 

34-8 

i     78 

54 

-17 

12    52 

0 

18-0 

— 

Cheltenham 

N. 

B.O. 

34-9 

89 

12 

0 

13      0 

+  6 

17-6 

19-6 

E. 

B.O. 

34-9 

89 

15 

+  3 

13      3 

+  9 

19-0 

20-0 

Tacubaya 

35-7 

137 

7 

0 

-19 



— 

24-8 

Harvard 

b7o. 

36-8 

80 

i  7 

4 

-24 

12    47 

-34 

el8-7 

21-0 

Honolulu 

M. 

38-6 

236 

e  7 

21 

-22 

e  13      3 

-43 

e  17-4 

22-0 

Halifax 

1    - 

39-9 

72 

52 

-   2 

14    10 

+  5 

— 

— 

Balboa  Heights 

1  B.O. 

54-6 

121 

9 

57 

+  20 

— 

— 

— 

Continued  on  next  page. 
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o 

Station  and 

■^ 

C'oiiipoiient. 

,5 

A 

< 

P 

O-C. 

s. 

O-C. 

I.. 

M. 

„ 

^ 

M. 

s. 

s. 

M.       .S. 

s. 

M. 

M. 

\ii'i|nes              N. 

B.O. 

55-9 

101 

10 

29 

+44 

18      5 

+  32 

28-8 

35-0 

E. 

B.O. 

55-9 

101 

— 

17     59 

+  26 

28-1 

35-5 

1  lyoe 

Ma. 

63-0 

30 

10 

45 

-^-13 

i  19     45 

+44 

32-8 

39-0 

Kskdalenniir 

(t. 

65-7 

32 

10 

55 

+  6 

i  19     29 

-  4 

31-4 

35-8 

BJdstoii 

M.S. 

66-1 

35 

11 

39 

+  47 

20      9 

+  31 

— 

42-0 

Kfw 

M. 

68-7 

35 

— 

— 

— 

— 

— 

44-0 

SliidP 

M.S. 

68-9 

35 

10 

22 

-48 

20     11 

-   2 

34-8 

41-4 

1  le  Bilt 

— 

70-1 

29 

11 

24 

+  6 

20    37 

+  10 

e35-0 

36-8 

i  )saka 

O. 

70-7 

301 

11 

15 

-   6 

— 



i  ■(Tie 



70-9 

31 

ell 

23 

+  1 

— 

e34-0 

41-0 

Paris 



71-9 

34 

— 

e  19    57 

-52 

30-0 

55-0 

C'oiinlii-a 



74-3 

45 

21 

22 

?S 

(21     22) 

+   4 

37-1 

39-9 

Mnnr.lli.Ti 

8. 

77-0 

32 

e9 

25 

y 

21     57 

+  8 

36-1 

48-3 

l.t'inlua-A;' 

B.O. 

77-4 

20 

— 

— 

e21    51 

-   2 

42-0 

51-8 

.Marseilles 

Ma. 

77-6 

35 

— 

— 

— 

— 

e40  8 

— 

Tnrtosa 

— 

77-8 

40 

12 

12 

+  6 

21    55 

-   3 

33-1 

47-7 

Barcelona 



77-9 

38 

— 

e  22    22 

+  23 

e33-l 

47-0 

San  Fernando 

— 

78-4 

47 

— 

_ 

— 

— 

40-0 

46-0 

Zi  ka-\vei 

— 

80-9 

310 

— 

— 

e22      8 

-26 

— 

— 

Kocra  di  Papa 

Ag. 

81-6 

30 

el2 

27 

-   1 

e22    37 

-  5 

e40-6 

53-6 

La  Faz 

BL 

82-1 

129 

el2 

33 

+  2 

i  22    54 

+  7 

38-6 

41-3 

Aliinte  C'assino 



82-2 

30 

12 

37 

+  6 

— 

— 

— 

— 

Algiers 

B.M. 

82-3 

40 

12 

25 

-   7 

22    49 

0 

43-0 

47-4 

I'nnipeii 

O.A. 

83-2 

29 

el3 

46 

+  69 

e  19      0 

-239 

44-5 

49-3 

^lanila 

W. 

94-5 

299 

el2 

57 

-44 

— 

— 

— 

— 

Simla 

O.E. 

97-7 

341 

10 

21 

? 

— 

— 

— 

49-6 

I'iliolletti 

M. 

100-9 

140 

— 

— 

— 

— 

53-0 

64-0 

l^nnibay 

O.E. 

110-5 

342 

— 

— 

— 

— 

— 

63-2 

Kiverview 

— 

111-8 

244 

— 

6  26     39 

-65 

46-1 

52-2 

Kndaikanal 

M. 

117-9 

337 

2 

15 

y 

— 

— 

— 

— 

Millionrne 

M. 

118-2 

245 

— 

— 

— 

— 

61-4 

69-0 

C.iliinibo 

M. 

120-3 

333 

2 

57 

9 

— 

— 

— 

78-0 

I'rrtll 

M. 

132-8 

270 

— 

— 

38     17 

?SR, 

— 

— 

1  'ape  Town 

M. 

148-5 

78 

65 

27 

?L 

— 

(65-4) 

89-0 

Mauritius           e. 

M. 

151-0 

356 

77 

27 

?L 

— 

— 

(77-4) 

97-8 

N. 

M. 

151-0 

356 

72 

51 

?L 

— 

— 

(72-8) 

85-0 

.Additional  records:    Berkeley  eLN?  = +7 -Im.,   To  =8h.41m.8s.         Saskatoon 
T„  =8h.-10m.56s.  Lick    To  =8h.41m.2s.  Ann    Arbor    To  =8h.40m.4-2s. 

Toronto  e  = +9m.l5s.,  iL=+17-0m.,  T„  =8h.41m.l2s.  Epicentre  49"-32N. 
127  -OW.  Mobile  SR,  = +18m.l7s.  Ithaca  M  =  + 19 -Sm.  Harvard 

eLE  =  +20-2m.,    T„  =8h.40m.54s.  Halifax    To  =8h.40m.57s.  Eskdale- 

muir    M=+36-5m.,     To  =Sh.41m.25s.  De   Bilt    MN  =  +37-2m.,     To  = 

8h.41m.l3s.  Graz  T„  =8h.41m.23s.  Paris  MN  = +48 -Om.  Coimbra 

IMN  =  +41-0m.  Marseilles    a   record    at    +55ni.49s.  Riverview   eSRi 

=  +34m.39s.,  MN  =  +54  1m.  Colombo  M  =  +9-0m.      This  may  be  Ih.  in 

error,  but  the  observations  at  Simla,  Kodaikanal,  and  Colombo  may  refer 
to  another  shock  in  India.  For  note  on  other  repetitions  see  note  at  end  of 
this  bulletin. 


Dec.  6d.  llh.  27m.  40s.      At  26°-5S.  70  =  -5W.  (as  at  7h.  21m.). 


Andalgala 
La  Quiaca 
Pilar 
La  Paz 
CipoUetti 


A 


Az. 


P.       O  -C. 


o 

(, 

m.  s. 

s. 

3-9 

107 

1   38 

+  37 

H-1 

46 

0  50 

-43 

7-8 

133 

4   56 

?S 

0-2 

13 

2   35 

+    2 

2-6 

171 

7      8 

'i 

S. 


O-C. 


(4  56)       +85 


M. 


m. 

m. 

2-5 

3-5 

1-5 

2-1 

5  6 

6-6 

7-7 

8-7 

7-4 

10-4 

-Viidalgala  gives  also  MN  =  +3-0m.        For  La  Quiaca  standard  time  4h.0m.0s. 
has  been  assumed,  as  on  Dec.  4d.  llh.  and  17h.,  etc.         Pilar  LN  =  +5 •4m., 

MN  =  +6  1m. 
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Dec.  6d.  12h.  3m.  Os.     Epicentre  49'OX.  124:°0W.  (as  at  Sh.). 


(Some   of  the 

more  distinct  observations  may 

refer  to 

another  shock 

near 

Cheltenham 

. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

5, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

0-8 

141 

-0     9 

-21 

0   21 

-    1 

— 

1-3 

v.. 

0-8 

141 

0  32 

^20 

1      S 

-40 

— 

1-4 

r^itka 

v.. 

10-5 

324 

e  4     9 

?S 

(e4     9) 

-34 

e  4-8 

— 

X. 

10-5 

324 

e  4   24 

?S 

(6  4   24) 

-19 

e  5  0 

— 

Berkeley 

11-2 

173 

e  3     5 

+  18 

— 

— 

— 

— 

Lick 

121 

171 

e  2   12 

-48 

— 

— 

— 

• — 

Lawrence 

E. 

22-8 

105 

5   17 

+    2 

9  48 

+  27 

12-9 

— 

X. 

22-8 

105 

5   19 

-r    4 

9  52 

+  31 

130 

— 

St.  Louis 

26-2 

101 

7    54 

^124 

— 

e  14-6 

— 

Ann  Arbor 

28-6 

88 

— 

— 

12     0 

+  50 

15-5 

160 

Toronto 

30-8 

82 

— 

— ■ 

— 

— 

15-5 

18-7 

Ottawa 

32-5 

78 

e  10  44 

-231 

12     0 

-16 

e  16-6 

190 

Mobile 

32-6 

110 

— 

— 

— 

— 

e  18-3 

— 

Ithaca 

33-2 

82 

— 

— 

— 

— 

e  160 

19-3 

Washington 

31-7 

89 

— 

— 

— ■ 

— 

e  170 

19-7 

Georgetown 

E. 

34-7 

89 

e  10  45 

?S 

18   34 

?L 

(18-6) 

— 

X. 

34-7 

89 

e  11   29 

?s 

18   34 

?L 

(18-6) 

— 

Northfield 

34-8 

78 

— 

— 

— 

— 

180 

— 

Clieltenham 

34-9 

89 

18   28 

?L 

19  40 

? 

220 

22-8 

Tacubaya 

35-7 

137 

17    57 

?L 

— 

— 

(18-0) 

18-8 

Harvard 

X. 

36-8 

80 

e  15  43 

?SR, 

• — 

— 

e  19-3 

— 

E. 

36-8 

80 

19   14 

?L 

— 

— 

20-9 

21-2 

De  BOt 

701 

29 

— 

— 

e  24   12 

?SR, 

e  37  0 

38-9 

Additional    records:     St.    Louis    iE  = +14m.48s.,    eE  =  +17m.l2s.         Ithaca 
LE  =  +21-7m.        Georgetown  i  =  +9m.21s.        Cheltenham  PE?  =  +19m.8s. 


Dec.  6d.  Records  also  at  Oh.  (La  Paz).  4h.  (La  Paz).  6h.  (Colombo  and  Rio  Tinto). 
8h.  (Zatrreb),  lOh.  (La  Paz  and  Taihoku).  lib.  (Rocca  di  Papa  and  Hono- 
lulu), 16h.  (Zi-ka-wei),  21h.  (Manila  (2)  and  San  Fernando).  22h.  (Mizu- 
sawa),  23h.  (La  Paz). 


Dec.  7d.  12h.  39m.  35s.     Epicentre  26'oS.  70°-5W.  (as  on  Dec.  6d.  llh.,  etc.). 
A=  +  -299,    B  =  --844,    C  =  --446. 


Andalgala       e. 

X. 

La  Quiaca 

Pilar 

La  Paz 

CipoUetti 

Edinburgh 

Helwan 


A 

Az. 

P. 

O-C. 

S. 

o 

o 

m.  s. 

s. 

m.  s. 

3-9 

107 

0  55 

-   6 

— 

3-9 

107 

1      7 

+    6 

— 

61 

46 

1   31 

_    2 

(2     7) 

7-8 

133 

— 

— 

10-2 

13 

2  30 

—   3 

4   41 

12-6 

171 

6  37 

?L 

— 

1001 

32 

30  25 

?SR. 

— 

112-4 

67 

66  25 

?L 

— 

O-C. 


-39 


L. 

M. 

m. 

m. 

1-7 

2-2 

— - 

1-9 

21 

2-6 

4-5 

5-4 

5-4 

6-3 

7-3 

7-8 

(66-4) 


For  La  Quiaca  standard  time  for  4h.0m.0s.  west  of  Greenwich  has  been  assumed 
as  on  previous  days. 


Dec. 


7d.     Records  also  at   Ih.   (Riverview),   8h.   (Helwan).   12h.   (Manila),   19h. 
(La  Paz),  22h.  (Manila,  Lick,  and  Colombo),  23h.  (Batavia). 


Dec.  Sd.  Records  at  Oh.  (San  Fernando).  Ih.  (Eskdalemuir),  4h.  (Helwan),  9h. 
(Taihoku.  La  Paz,  and  CopoUetti),  lOh.  (Helwan  and  Edinburgh),  12h. 
(Andalgala),  18h.  (Athens),  19h.  (Melbourne),  20h.  (Helwan),  23h. 
(Batavia), 
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Dec.  9d.  Ih.  12m.  30s.     Epicentre  46°-7N.  145°-8E. 


A  =  - 

567,   B 

=  +-386,  C 

=  +  -728 

D 

=  +^562 

E=  +-827  ; 

G  =  - 

•602, 

H  =  +409,  K  = 

-•686. 

Compare  with  1918  May  3 Id.,  45 

•IN.  147° 

•2E.     Tlie  evidence  is  against  identity 

of  tlie  two 

A 

Az. 

P. 

O-C. 

S. 

O-C.        L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s.          m. 

m. 

Mizusawa 

E. 

8-3 

206 

2     4 

-    2 

3   45 

—          — 



X. 

8-3 

206 

2  12 

+    6 

3  47 

+    2            — 

. — 

Zi-ka-wei 

24-3 

239 

c  5  35 

+    4 

• — 

— 

Honolulu 

51-7 

99 

— 

— 

—    c  26  1 

30-5 

De  Bilt 

75-6 

336 

■ — 

• — 

— 

—    c  43^5 

44  0 

Graz 

76-6 

328 

11  54 

—    5 

— 

—           — 

. — 

Rocca  di  I 

'a  pa 

S  2  •  2 

326 

0  12  23 

-    8 

— 

—           — 

12-7 

Hehvan 

83-4 

308 

51   30 

ih 

• — 

—      (51-5) 

— 

Additional  r 

ecords 

De 

Bilt  i. 

ives  eL> 

-  +44 

■5m. 

Kocca  di  Papa 

M-= 

+  14-4m. 

Dec.  9d.  41i.  Sm.  22s 


Epicentre  5  -7!?.  151    ^E. 
A- -877,   B-+-470,  C  -  -  099. 
A        Az.  P.        O-C.         .S. 


O-C. 


M. 


„ 

o 

m.  s 

s. 

m.    s. 

H. 

m. 

m. 

Riverview 

28-2 

181 

c  6   10 

0 

ell      3 

0 

c  147 

157 

Manila 

36-7 

305 

7   27 

-    1 

— 

— 

— 

— 

Pertli 

42  6 

228 

— 

— - 

14  54 

+  11 

— 

— 

Zi-ka-wei 

469 

324 

e  8  43 

-   3 

e  15  47 

+    7 

— 

— 

Honolulu 

561 

59 

— 

— 

— 

e  23-6 

35  6 

Victoria 

90-8 

41 

43   25 

? 

48   20 

? 

55  •S 

57-2 

Hehvan 

1191 

302 

27   38 

I 

— 

— 

— 

Toronto 

121  3 

40 

— 

— 

— 

— 

e  72-2 

750 

Ue  Bilt 

126  1 

335 

— 

— 

— 

— 

e  64  6 

661 

Eskdalemuir 

126  5 

341 

— 

— 

— 

— 

65-6 

— 

La  Paz 

1347 

121 

19   43 

[+14] 

i  24   15 

?PR, 

— 

— 

Rocca  di  I'apa 

1414 

321 

i  19  25 

1-17] 

— 

— 

— 

— 

Additional  records:     Riverview  gives   PRi  =  ^  7m.l7s.,   iS=+llm.7s.,   PS  ^ 
+  llm.38s.,  MX=  +15  ■6m.,  MZ  =  +17-4m. 


Dec.  9d.  lOli.  58m.  30s.     Epicentre  26^5S.  70"5W.  (as  on  Dec.  6d.  llh.,  etc.). 
A=+299,   B  =  --844,  C=-446. 
But  it  seems  doubtful  whether  the  epicentre  is  really  the  same. 


A 

Az. 

P. 

O-C 

o 

o 

m.  s. 

s. 

Andalgala 

3  9 

107 

0  48 

-13 

La  Quiaca 

61 

40 

4     0 

+  147 

La  Paz 

10  2 

13 

3  34 

+  61 

CipoUetti 

126 

171 

7      6 

+  239 

s. 


O-C. 


(2  30)       +43 


e  6     3 


+  88 


M. 


2-5 

3  6 

5-3 

0^2 

6^8 

7-6 

7-6 

8-6 

Andalgala  gives  also  PN  =  +lm.6s.,  LN  =  +lm.54s.,  MN=+2-6m.  For 
La  Quiaca  standard  time  4h.0m.0s.  has  been  assumed  as  previously  in  De- 
cember. But  the  residuals  suggest  some  error  (or  series  of  errors)  of  whole 
minutes  at  one  or  more  of  the  stations. 
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1918.   Dec.  Sd.  18h.    3m.  45s.  (i)  ) 
18h.  52m.  47s.  (ii)« 


Epicentre  52'-0N.  178°-0W. 


A  =  —-615,   B  =  -021,  C  =  -r-7S8;  D  =  -035,   E  =  - -999  ; 

G  =  --788,   H  =  -028,   K  =  --616. 

These  ave  reduced  with  the  same  epicentre  for  conveuieuce  of  reference,  but  the 
residuals  indicate  that  the  second  shocli  was  nearer  Manila  (and  Victoria?) 
and  fiu'ther  from  De  Bilt,  Graz,  and  Zagreb.     If  so,  further  south. 


Station  and 

oj 

g 

Component. 

2 

A 

< 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

1 

M.     S. 

s. 

M.     S. 

s. 

M. 

M. 

(11)  Tokyo 

O. 

33-9 

259 

e8    12 

f68 

16    58 

?L 

(170) 

— 

(I)   Honolulu 

M. 

34-4 

146 

el2    33 

?S 

(el2    33) 

-13 

e  17-9 

21-2 

(n) 

M. 

34-4 

146 

e8     13 

?PR, 

il4      1 

?SRi 

19-2 

23-2 

(I)    Victoria 

M. 

34-4 

76 

6     19 

-49 

(12     13) 

-33 

12-2 

21-6 

(II) 

M. 

34-4 

76 

— 

— 

(11    54) 

-52 

11-9 

23-8 

(II)  Kobe 

0. 

37-3 

262 

(e7    20) 

-12 

(13     13) 

-15 

13-2 

18-4 

fi)   Berkeley 

— 

40-8 

90 

— 

— 

— 

— 

e  19-8 

— 

(I)   Zi-ka-\vei 

— 

48-2 

271 

e8    36 

-19 

e  15     28 

-28 

— 

— 

'ID 

— 

48-2 

271 

e8    52 

-   3 

e  15     50 

-  6 

— 

— 

(ii;  Tucson        E. 

B.O. 

51-5 

85 

28    33 

?L 

— 

— 

(28-6) 

53-4 

(I)   Taihoku 

O. 

52-5 

265 

e6     15 

V 

— 

— 

— 

— 

(I)   St.  Louis 

W. 

59-3 

67 

— 

— 

el8     15 

0 

e31-8 

— 

(II) 

AV. 

59-3 

67 

i  10     13 

+  6 

el8    22 

+  7 

33-2 

— 

(i)   Ann  Arbor  e. 

B.O. 

60-2 

59 

— 

— 

28    51 

? 

33-2 

37-2 

(I)                                  N- 

B.O. 

60-2 

59 

— 

— 

28    45 

y 

32-2 

36-2 

(I)        '                           E. 

\V. 

60-2 

59 

— 



28    33 

p 

31-6 

36-7 

(II)                                 K. 

B.O. 

60-2 

59 

— 

— 

-- 

— 

31-2 

35-2 

(II)                                 E. 

W. 

60-2 

59 

— 

— 

— 

— 

29-2 

34-2 

(i)   Manila 

W. 

60-8 

259 

e  10     19 

+  1 

— 

— 

— 

— 

(II) 

W. 

60-8 

259 

e  10      3 

-15 

— 



18-4 

20-0 

(i)  Toronto 

M. 

61-5 

55 

— 

— 

— 

— 

31-4 

40-4 

(II) 

M. 

61-5 

55 









38-8 

40-3 

(i)   Ottawa 

— 

62-0 

51 

— 

— 

e26    45 

•> 

e31-8? 

— 

(II) 

-- 

62-0 

51 

— 

^ 

— 

— 

32-2 

— 

(i)  Ithaca 

B.O. 

63-8 

54 

— 

— 

— 



e  36-2 

_-. 

(II) 

B.O. 

63-8 

54 

19     13 

VS 

(19     13) 

+  2 

e  34-5 

— 

(I)   Georgetown 

66-1 

58 

— 

— 

— 

— 

e37-7 

— 

fii) 



66-1 

58 

— 

— 

— 

— 

e33-2 

— 

(I)    VViisliington 

Mar. 

66- 1 

58 

— 

— 

e37    15 

?L 

40-8 

— 

(11) 

Mar. 

66-1 

58 

10    47 

-  5 

24    49 

?SR. 

c  34-8 

— 

(i)  Cheltenham  x. 

B.O. 

66-4 

59 





— 

41-1 

44-2 

(11)                                   X. 

B.O. 

66-4 

59 

— 

— 

— 

-_ 

35-6 

44-4 

(i;   Hai-vard 

B.O. 

66-5 

50 

e  17    15 

V 



— 

e30-3 

41-3 

(11) 

B.O. 

66-5 

50 

e27    41? 

?SR, 

— 

- 

e31-2 

38-6 

(i)   Ediubm-gh 

M. 

72-0 

3 

21    15 

?S 

(21     15) 

+  25 

— 

(11) 

M. 

72-0 

3 

— 

— 



— 

53-7 

(I)    Eskdalemuir 

G. 

72-5 

3 





120    56 

0 

462 

— 

(i)    Bidston 

M.S. 

74-5 

2 

21    27 

?s 

(21    271 

+  7 

— 

40-0 

(1)   De  Bilt 

75-8 

357 

el2      9 

+15 

e22      3' 

+  28 

e38-2 

39-9 

(II) 

— 

75-8 

357 

— 



22    34 

+  59 

c38-2 

39-9 

(II)  Ken' 

M. 

76-5 

2 

— 

— 

— 

— 

53-2 

(I)   Paris 

— 

79-2 

0 

— 

— 

— 

— 

c48-2 

— 

(II) 

^ 

79-2 

0 

— 

— 

— 



— 

55-2 

(1)   Budapest    e. 

— 

79-5 

350 

— 

— 

— 

_ 

46-2 

— 

(i)   Graz 

W. 

80-2 

352 

el2    15 

-  5 

22    15 

-10 

— 

— 

(n) 

W. 

80-2 

352 

i  12    27 

-r    7 

22    44 

+  19 



_ 

(I)   Zagreb 

w. 

81-4 

351 

12    21 

-  6 

c22    32 

-   7 

48-2 

55-2 

(II) 

w. 

81-4 

351 

12    35 

+  8 

22    53 

+  14 

48-2 

57-2 

(i)   Moiicalieri 

s. 

82-9 

357 



— 

— 

_ 

53-3 

— 

(ii)  Batavia 

vv. 

85-8 

258 

el3    13 

+  21 

— 

— 

— 

25-2 

(1)    Rocca  di  Papa 

Ag. 

85-8 

i  352 

12    36 

-16 

— 



e52-9 

62-2 

(n) 

Ap. 

85-8 

i  352 

12    54 

+  2 

e  23    26 

-  2 

e58-6 

60-9 

Continued  mi  next  page. 
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station  and 
Component. 


O-C. 


o-c. 

L. 

s. 

M. 

- 

e  54-7 
(50-2) 

-44 
+49 

(4l-8) 
64-2 

- 

(51-8) 

- 

(54-2) 

+  17 

74-1 

M. 


(u)  Barcelona 

(i)   RioTinto 

("} 

(i)   Eiverview 

(II) 

(i)   Kodaikanal 

(i)   Algiei-s 

(n) 

(i)   San  Fernando 

(") 

(i)   Colombo 

(11) 

(l)  Hehvan 
(i)  La  Paz 
(ii)  Cape  Town 


M. 

B.M. 

B.M. 


86-5 
89-9 
89-9 
90-0 
90-0 
90-7 
91-2 
91-2 
91-3 
91-3 
91-9 
91-9 
94-2 
115-1 
158-3 


0 

7 

7 

205 

205 

290 

359 

359 

6 

6 

285 

285 

335 


e  52 
50 


e  20 
e  13 


?L 
?L 


+  1 
?L 


51     45 


54     15 


25 

e  19 

38 


15        ?S 
59?   ?PR, 
49        ?S 


e23    30 
e25    15 


(25    15) 
(38    49) 


63-2 
50-1 
51-4 


64-2 

64-7 

66-2 

82-1 
101-8 


Additional  records  :    Honolulu  (I)  gives  iS  =+ 14m.39s.,   USR,.  Victoria  (i) 

S  =  +8ui.46s..    ?PR,.  Kobe  (II)  S-+10m.45s.   ( ?PRi),    MN=-rl90m. 

Tucson  L  =  +50oni.  Ann  Arbor  (ii)  LX  =  +30-2m.,  MX  =  +37-2ui.,  and 

+  3H-2m.  Manila    (ii)    MX-=-20-3m.  Toronto    and    Otta-\va    record 

several  other  L's.  Ithaca  (ii)  LE  =  +37-2m.  Georgetown  (I)  and  (ii) 

records    several    L'a    on    both    horizontal    components.  Washington    (ii) 

L=+38-7ni.  Cheltenham   (I)   LE  =  +40-8m.,    (ii)   LE  =-  H-38-lm..   ME  ^ 

+  43om.  Harvard  (i)  LE  ^  +3t!-3m.,  MX  -  +40-4m.,  (ii)  LE  =  +32-3ui., 

MX=+421m.  Eskdalemuir     (I)     i -= +20nx.5(js..      +23m.51s.,     and 

+  25m.46s.  Bidstou   gives    S-=26m.39s.    (JSRi).  Zagreb    (i)    MXW  =- 

+  49-2m.,    (II)    MXW  =  +52"2m.  Rocca    di    Papa    (l)    M  =  +13-3ni..    (ii) 

eL=+53-8m.  Riverview    (i)    ePR.?  = +24m.54s.,    MX  =  +44-3m.,     (II) 

MX  =  +51-2m.  San  Fernando  (ii)  MX  ^  +65-2m. 


Dec. 


9d.     Records  also  at  Ih.  (Taihoku).  oh.  (Tokyo  (5)  ),  12h.  (Hehvan),  15h. 
(Athens),  17h.  (Osaka),  18h.  (Zi-ka-wei,  Osaka,  and  Kobe),  20h.  (ManUa). 


Dec.  lOd.  Records  at  Oh.  (Hehvan  and  Rocca  di  Papa),  Hi.  (Athens  and  La  Paz). 
9h.  (Calcutta.  Rocca  di  Papa,  and  Simla),  lOh.  (Rocca  di  Papa  and 
Riverview),  lOh.  (Tokyo).  17h.  (Riverview,  La  Paz,  Manila.  Honolulu, 
and  Perth),  19h.  and  21h.  (La  Paz). 


Dec.  lid.  17h.  4em.  42s.      Epicentre  0  -oX.  82  -OW.  (as  on  1917  May  3d.). 

A  =  +  139,   B  =  -  -990,  C  =  +  -009  ;  D  =  -  -990,   E  -  -  139  ; 

G  =  +001,  H  =  --009,  K=-1000. 


Balboa  Heights     N. 

E. 
La  Paz 

La  Quiaca  E. 

Audalgala  E. 

Pilar  E. 

apoUetti 
Rio  de  Janeu'o      e. 

E. 
Edinbvu'gh 
De  BUt 
Hehvan 


8-8 
8-8 
21-8 
27-7 
31-9 
36-5 
41-5 
44-4 
44-4 
83-3 
87-8 
109-8 


Az. 

16 

16 

142 

146 

152 

152 

164 

125 

125 

34 

38 

5S 


P.        O  -C. 


8 
.32 
4 


13  48 
16  36 


—    5 

+  19 

+    1 

?L 

?L 


S. 


9      3 


20  30 
e  20   30 


O-C. 


46  18        ?L  — 

65   18        JL 


L. 

m. 

5-7 

41 

11-5 

14-8 

17-6 

21-8 

22-8 

21-6 

22  -0 

(46-3) 

a  40-3 

(65-3) 


M. 

m. 

5-9 

4-2 

14-9 

15-8 

18-4 

22-9 

26-7 

21-8 

22  1 


Additional    records:     La    Paz    gives    i  =  +llm.43s.    and     +12m.l-2s.  T„  = 

7h.46m.48s.         La  Quiaca  PX  =  13m.54s.,  MX  =  + 14  Sm.         For  La  Quiaca 
It  13  assumed  that  standard  time  4h.  Om.  Os.  is  used  as  before. 
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Dec.  lid.  Records  also  at  2h.  (Kobe),  7h.  (Perth),  9h.  (Dehra  Dun),  lOh.  (ManUa). 
13h.  (Osaka),  14h.  (Manila),  19h.  (Batavia),  2011.  (San  Feraando),  21h. 
(Melbourne),  22h..(La  Paz). 

Dec.  12d.  Records  at  3h.  (Hai'vard),  81i.  (Balboa  Heights),  lOh.  (Hehvau),  12h. 
(La  Paz  (2)  ),  1-lh.  (La  Paz).  16h.  (Manila),  23h.  (San  Fernando  and  La 
Paz). 


Dec.  13d.  Ih.  ISni.  40s. 
etc.). 

A 


Epicentre  26    oS.  70    oW.  (as  on  1918  Dec.  9d.  lOh., 
+  -299,   B  -  -  -844,  C  -  -  HG. 


Andalgala 
La  Quiaca 
Pilar 
La  Paz 
CipoUetti 
Helwan 


3-9 

61 

7-9 

10-2 

12-6 

112-4 


Az. 

107 
46 

133 
13 

171 
67 


1    10 


e  2   34 

6   26 

13   20 


O-C. 


131 


-    1 

-109 


O-C. 


L. 


M. 


4   34 


m. 

m. 

-0-2 

0-6 

4-3 

4-8 

41 

7-6 

5-3 

6  0 

6-7 

7-7 

Andalijala  gives   P  at   Ih. 17m. 30s.  and  L  at   lh.l8m.32s.  For  La  Quiaca 

standard  time  4h.0ni.0s.  west  of  Greenwich  is  assumed  as  before.         Pilar 
gives  LX  -^  —4  ■2m..  MX  ^  —  7-4m. 

Dec.  13d.  Records  also  at  Oh.  (CipoUetti),  Ih.  (La  Paz),  2h.  and  3h.  (Hehvau), 
lOh.  (Monte  Cassino).  llh.  (La  Paz),  12h.  (La  Paz  and  Perth),  15h. 
(Tokyo),  191i.  (Manila).  211i.  (Athens,  Mizusawa,  Osaka,  and  Ootomari), 
22h.  (Dc  Bilt  and  Manila). 


Dec.  14d.  ISh.  39m.  15s. 

A  =  -  -949,  B  = 
G 


Epicentre  13^  OS.  166^-8E.  (as  on  1918  Mai'ch  20d.  Ih.). 

i-  -222.  C  =  -  -225  ;  D  =  +  -228,   E  =  +  -974  : 

=  +•219,  H=-051,  K=--974. 

The  antipodal  stations  suggest  a  deep  locus,  and  the  evidence  of  Apia  and 
Batavia  in  opposite  azimuths  supports  this  view.  Hence  a  focal  depth  of  0-030 
radius  below  normal  lias  been  adopted.  Possibly  the  same  supposition  is  applic- 
able on  1918  Mar.  20d.,  but  the  material  is  not  sufflciently  decisive. 


Station  and 
Component. 


I  Co  IT. 

I    for 
Focus 


Apia 

Riverview 

Pei-tli 

Manila 

Batavia 

Victoria 

Colombo 

Toronto 

La  Paz 

Harvard 

Hehvau 

De  Bilt 

Graz 

Zagreb 

Koeca  di  Papa 

Tortosa 

San  Fernando 


20-8 
24-8 
50-3 
53-2 
59-4 
86-9 
88-7 
1161 
118-1 
122-3 
135-6 
138-2 
138-3 
139-0 
143-5 
149-7 
155-7 


Az. 


O-C. 


O-C. 


95 
213 
239 
300 
270 
36 
277 
47  ' 
I  117  ' 
48 
300 
343  , 
\  330 
I  328 
I  326 
339  I 
348  I 


i4    38 
e5    17 


11    44  I  ?PR, 


e  9     11 
e9    47 


c20 


5 
--  2 


22    45 
■22     53 


'PK, ; 

'PH,  j 
'PKi 

22     38  I  ?PR, 
19      6  ,  r-32]  ' 
19    17     [-29]  i 
19    38  M- 17]  J 
44    45  I  ?SR, 


i9  26 
15  54 
(16    27) 


(22  45) 
(23  33) 
(30    50) 


e47    27 


rl73 


M. 

9-2 
10-8 
17-2 
16-4 

20-3 

58-6 
30-8 
62-2 


17-0 
19-8 
51-0 

710 


22-8 

19-5 

20-9 

110-2 


Additional  records  :    Riverview  gives  PS  =  +  9m. 45s.        Victoria  M=  +24 -201. 
Harvard  cLE  =  +60 -8m.  Dc  Bilt  eN  =  +23m.0s. 


Dec.  14d.  Records  also  at  Oh.  (San  Fernando),  41i.  (Helwan),  8h.  (Tokyo),  llh. 
(La  I'az),  15h.  (Melbourne),  lOh.  (ManUa  and  Riverview),  19h.  (Zagreb, 
Rocca  di  I'apa,  and  Tortosa),  21h.  (TiU  Paz,  Andalgala,  La  Quiaca, 
CipoUetti,  and  Pihir),  •.•2h.  (lU'lwaii). 
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Dec.    15d.     Records  at  3h.    (Monte  Cassino).   8h.    (Manila),   llh.   (Tokyo),   21h. 
(Perth). 

Dec.  lOd.  31i.  3iu.  20s.      Einceiitro  12    OX.  9o    OE  (as  on  1!)1S  Jan.  ISd.). 

A  =  -  085,   B  =  +  -SH,  C  =  +  -208  ;  D  ==  +  -996,   E  =  +  087  ; 

G  =  -018,   H  =  +  -207,  K---978. 


Colombo 
Hatavia 
Manila 
Mauritius 


Hehvan 

Riverview 

Zagreb 

Rocca  di  Papa 

Capetown 

San  Fernando  e. 

La  Paz 


15-8 
21-6 
25-5 
48-6 
48-6 
(51-3 
70-4 
73-9 
76-3 
85-8 
91-7 
1631 


Az. 

2.52 
1.50 
83 
229 
229 
298 
133 
314 
312 
234 
310 
253 


3   52 


6   52 


10   40 
17    16 


i  11 
11 

28 
54 
20 


o-c. 


-126 
-   6 

I 

?p'r, 

+  8 
-14 
?SRi 

1+  1] 


s. 

m.  s. 


e  8  40 
3  11     3 


(20   28) 


O-C. 


-17 
-50 


-73    0 


L. 

ni. 
9  1 


43  1 

20-5 


(54-7) 
720 


Riverview  gives  MN  =  4-47 -Im. 


Dec. 


16d.  lOh.  11m. 
A=  --468, 


20s. 
B  = 


G  = 


Epicentre  26'-3X.  121"-5E. 

+  -764,   C  =  -f  -443  ;  B  =  +  -853,   E  =  4-  022  ; 

231,   H  =  +378,   K  = 


Taihoku 

Zi-ka-wei 

Manila 

Hehvan 

Hohenheim 

De  Bilt  E. 

N. 

Uccle 

Rocca  di  Papa 

Eskdalemnir 


1-3 

4-9 

11-7 

77-4 
83-7 

84  0 
84-0 
851 
85-4 

85  -8 


Az. 

179 
359 
182 
297 
321 
326 
326 
325 
315 
331 


m.  s. 
0  16 
e  1  19 
e  2  57 
17  40 
13  55 
13  6 
13   13 


■896. 

O-C. 

s. 
-  4 
+  3 
+  2 
?PR, 
-f  75 
-1-24 
-f31 


(18   40)      ?PRi 


L. 


15-7 


e  160 

18-7 


M. 


161 
16-6 
35-5 
17-7 


M. 


10-7 
15-7 


10-7 
11-5 


51-4 


21-6 
33-3 


76- 


Zi-ka-wei  sives  its  record  lOni.  too  soon. 


Dec.  16d.  20h.  20m.  10s.     Epicentre  14°0N.  60°-0E  (as  on  1917  Dec.  5d.). 


A=-K-485,   B  =  -f-840,   C  = -f -242. 


O-C. 


O-C. 


M. 


Colombo 
H  el  wan 
De  Bilt 
Paris 
Shide 


20-7 
30-8 
57-7 
58-3 
611 


4   50 

6   50 

12  38 


-f  1 
-f  14 
?PR, 


—  —      e  15-5        161 

17   50        -13  —  — 

19   25        -f48  —  — 


Eskdalemnir  (A  =85"S)  gives  20h.  34m.  to  20h.  49m. 

Dec.  16d.     Records  also  at   Ih.  (Rocca  di  Papa  and  Zagreb),  4h.  (Zagreb),  8h. 
(Tokyo),  lOh.  (La  Paz  and  Rocca  di  Papa),  20h.  (Graz  and  Rocca  di  Papa), 
21h.  (Manila,  Melbourne,  and  Riverview). 

Dec.  17d.     Records  at  Oh.  and  2h.  (San  Fernando),  8h.  (Hehvan),  13h.  (Kobe), 
14h.  (Mizusawa),  23h.  (San  Fernando). 


Dec.  18d.  17h.  15m.  55s.     Epicentre  25^-ON.  119'-5E.  (as  on  1918  Jan.  15d.). 


A  =  --446,   B  =  -f-789,  C  = -I- -423. 


A 


Az. 


O-C. 


0 

^ 

m.  s. 

3. 

Hokoto 

lo 

179 

0  25 

+   2 

Taihoku 

19 

89 

Zi-ka-wei 

6-4 

15 

e  1  58 

4-20 

Manila 

10-5 

172 

e  2  29 

-    8 

De  Bilt 

84-1 

326 

— 

— 

Bidston 

87-2 

330 

— 

^— 

s. 


0  55 


O-C. 


+    2 


4-2 
6  481 


M. 


1-3  — 

51 

4-7 


491 
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Dec.  I8d.  Records  also  at  61i.  (Rivervicw).  llh.  (Helwan),  12h.  (Tokyo),  loli. 
(Manila),  16h.  (La  Paz),  21h.  (Batavia,  Colombo,  Zi-ka-wei,  Kodaikanal, 
and  Manila),  22h.  (Helwan  and  !^an  Fernando). 


ec.  19d.  19h.  2.3m. 

Os.     Epicentre  11° -OS. 

165° -OE 

(as  on 

1918  Aug.  23d.). 

A  =  -  -948, 

B  =  +-254.  C 

=  -•191 

:         D  = 

=  +•259 

E  =  +-966  ; 

G  =  4 

■184, 

H  =  -049,   K  = 

-•982. 

A 

Az. 

P. 

O-C. 

S. 

O  -C.        L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s.          ra. 

ra. 

Apia 

2  2°  8 

100 

— 

— 

— 

—         7^0 

. — 

Riverview 

261 

207 

— 

—    c 

10   12 

-12    e  140 

17-8 

Melbourne 

32-3 

210 

— 

• — 

13     0 

+  47        18-4 

20-8 

Adelaide 

33-9 

221 

— 

. — 

— 

—           — 

240 

Perth 

49-8 

237 

. — . 

. — 

15  48 

-28           — 

— 

Victoria 

86-5 

39 

— 

— 

— 

—       48-0 

57-4 

Colombo 

86-6 

277 

65     0 

?L 

— 

—      (650) 

70-0 

Kodaikanal 

89-6 

280 

67      0? 

2L 

— 

—      (670?) 

— 

Toronto 

115-9 

46 

— 

— 

— 

—        61-0 

— 

Ottawa            E. 

1181 

44 

— 

— 

— 

—    e  770 

— 

Andalgala       E. 

1171 

129 

44  36 

?L 

— 

—      (44-6) 

57-6 

Helwan 

133  1 

301 

89     0 

?L 

— 

—      (890) 

— 

San  Fernando 

153-4 

344 

93     0 

?L 

— 

—      (93  0) 

— 

Additional  record 

5  :     Riverview 

gives 

MX=  +  15.2m. 

San  Fernando 

PX  =  +92m.0s. 

Dec.  19d.     Records  also  at  4h.  (Tokyo),  5h.  (San  Fernando),  7h.  (La  Paz),  12h. 
(Rocca  di  Papa  and  Manila). 

Dec.  20d.     Records  at  Oh.  (Manila),  2h.  (La  Paz),  4h.  (Tokyo),  6h.  (Kodaikanal), 
7h.  (Apia),  9h.  (La  Paz),  lOh.  (Helwan),  22h.  (Kobe). 


Dec.  21d.  9h.  24m.  40s.     Epicentre  I'-ON.  70''-0W.  (as  on  1918  Mar.  16d.). 

A  =  +  -342,   B  =  -  -940,  C  =  +  -018  ;  D  =  -  -940,   E  =  -  -342  ; 

G  =  +006,   H  =  -016,  K  =  -1000. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

m 

.  s. 

s. 

ra.  s. 

s. 

m. 

m. 

Balboa  Heights 

E. 

12°  4 

311 

3 

6 

+    1 

— 

— 

5-2 

5-2 

X. 

12 

4 

311 

3 

9 

+    4 

— 

— 

5-2 

5-3 

La  Paz 

17 

6 

174 

i  4 

3 

-    9 

i  7    13 

-18 

8  1 

8  3 

Port  au  Prince 

17 

7 

353 

e  4 

59 

+  46 

— 

— 

— 

5-3 

Vieques 

17 

7 

14 

(5 

14) 

+  61 

• — 

— 

5^8 

12-5 

La  Quiaca 

E. 

23 

6 

172 

5 

20 

-   4 

(9     8) 

-28 

91 

9-6 

And  alga  la 

E. 

28 

8 

173 

- 

— 

11    38 

+  25 

(11-6) 

126 

Pilar 

N. 

33 

2 

170 

11 

50 

?S 

(11    50) 

-37 

— 

13-9 

Georgetown 

N. 

38 

4 

352 

7 

41 

0 

— 

• — 

c  174 

— 

E. 

38 

4 

352 

7 

44 

+    3 

13   43 

-    1 

22-3 

— 

Washington 

38 

4 

352 

7 

40 

-    1 

13    12 

-32 

22-3 

— 

CipoUetti 

39 

6 

177 

12 

56 

?S 

(12   56) 

-64 

14-7 

160 

Harvard 

X. 

41 

4 

359 

i  8 

1 

-    5 

( e  9  59) 

i 

e  10-0 

— 

Ithaca 

41 

8 

354 

e  8 

46 

+  37 

14    34 

+    2 

19-6 

— 

Ann  Arbor 

43 

1 

345 

8 

20 

+    1 

— 

— 

— 

— 

Toronto 

43 

4 

350 

- 

15     2 

+    8 

e  22-8 

249 

Ottawa 

44 

7 

354 

8 

34 

+    3 

15   12 

+    1 

e  20-8 

— 

Victoria 

65 

8 

324 

13 

53 

?PR, 

18   19 

-76 

27-6 

38-5 

Coimbra 

68 

0 

46 

10 

46 

-18 

20      2 

0 

34  0 

— 

San  Fernando 

E. 

68 

6 

51 

20 

50 

?S 

(20   50) 

+  41 

— 

— 

Eskdalemiiir 

76 

1 

33 

- 

— 

21    20 

-18 

— 

— 

Edinburgh 

76 

4 

32 

16 

50 

J 

— 

— 

— 

23-8 

Kew 

76 

7 

37 

- 

— 

— 

— 

— 

233 

De  Bilt 

E. 

80 

1 

37 

- 

— 

22  52 

+  28 

39  3 

42  4 

X. 

80 

1 

37 

- 

— 

e  23   20 

+  56 

37  8 

38-4 

Rocca  di  Papa 

83 

9 

48 

- 

— 

(e  23   32) 

+    24 

c  23  5 

28^5 

Graz 

86 

2 

42 

e  16 

54 

?PR, 

i  23   32 

0 

— 

— 

Zagi-cb 

86 

;") 

44 

c  16 

59 

?PR, 

— 

— 

— 

23-6 

Helwan 

99 

3 

60 

24 

20 

?S 

(24   20) 

-89 

— 

— 

Additional  records  :   Vieques  gives  MN  =  +  10  •Im.  For  La  Quiaca  standard 

time  4h.0ni.0s.  has  been  assumed  as  before.  Andalgula  MN  =  +13^1m. 

Pilar    PE=+llm.38s.  Georgetown    iN=+8m.l6s.,    To  =9h.24m.449.. 

Harvard   eN  =  +8m.42s.,    iN=+8m.48s.,    eE  =  +16m.6s.,    eN  =  +  17m.54s., 
To=9h.21m.l2s.  Ithaca    e=+17m.50s.  Ottawa     LN  =  +26-3m., 

T„=9h.24m.51s.  Coimbra     LN  =  +31-6m.,     T„  =9h.24m.9s.  San 

Fernando  PN  =  +21m.20s.         De  BUt  ePRjE  =  +16m.28s. 
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Dec.  21d.  Records  also  at  Sh.  (Hchvan).  4h.  (Batavia  and  Manila),  9h.  (Osaka), 
lOh.  (Miziisawa  and  Tokvo).  12h.  (Denver),  loh.  (Batavia),  17h.  (Ford- 
ham  and  Batavia),  litli.  (Manila),  idh.  (Bata\-ia\  2111.  (Fordhara),  23h. 
(San  Fernando). 

Dec.  22d.  21h.  2in.  13s.      Epicentre  .3,S"5X.  142  -oE. 

A  =  --621.   B=---r-47t5,   C  =  - -623. 
A  P.  O-C.  S.  0-C.         L.  M. 


Mizusawa 

1-2 

0   17 

-    1 

0  31 

-   2 



— 

Tokyo 

3-6 

0  52 

-    4 

1   29 

-10 



— 

Osaka 

6-8 

2     7 

+  23 

(3   13) 

+    8 

3-2 

5-0 

Kobe 

71 

1  56 

+  .s 

(3   18) 

-r    5 

3-3 

3-8 

De  Bilt 

82  1 

— 

— 

— 



e  46-8 

51-8 

Hehvan 

86-3 

56  47 

?L 

— 

. — 

(56-8) 

— 

San  Fernando 

99-7 

54   47 

?L 

— 



(54-8) 

- — 

Additional  records  :     Mizusawa  gives  PX  =  -flSs. 
Dec.  22d.     Records  also  at  Ih.  and  Sh.  (Helwan),  17h.  (Manila  and  La  Paz). 

Dec.  23d.  19h.  40in.  15s.     Epicentre  33' -GX.  116"-4W.  (as  on  1918  April  21d.). 

A  =  -  -370.  B  =  -  -746,  C  =  +  -553  ;  D  =  -  -896,  E  =  +  -445  ; 

G=--246,   H  =  --496,   K  =  --883. 


A 

Az. 

P. 

O-C 

s. 

O-C. 

L. 

M. 

Q 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucson 

E. 

4-8 

104 

14  20 

7 

— 

— 

19-2 

20-5 

Berkeley 

6-4 

313 

e  21    15 

} 

— 

— 

— 

— 

Victoria 

15-7 

343 

— 

■ 

— 

— 

— 

32-0 

Ann  Arbor 

E. 

27-0 

62 

. — 



14   57 

?L 

18-8 

24-8 

Toronto 

30-3 

60 

12  33 

'S 

18   27 

?L 

(18-4) 

22-0 

Georgetown 

31-9 

69 

e  16   49 

>L 

18   25 

? 

(16-8) 

— 

Washingrton 

31-9 

69 

e  18   10 

?L 

■ — 

— 

e  191 

— 

Cheltenham 

E. 

32  0 

69 

15   31 

I 

— 

— 

19-6 

200 

X. 

32  0 

69 

14   36 

? 

— 

— 

19  2 

20-0 

Ithaca 

E. 

32-3 

62 

— 

— 

e  14     0 

+  107 

18-9 

— 

Ottawa 

331 

57 

— 

— 

e  15  45 

?L 

e  19-8 

■ — 

Balboa  Heig 

hts 

41-8 

117 

6   45 

-84 

— 

— 

— 

— 

Vieqiies 

E. 

47-8 

94 

9    16 

+  23 

- — 

— 

19  9 

20-2 

X. 

47-8 

94 

9  25 

+  32 

15   35 

-16 

20-1 

— 

La  Paz 

68-0 

130 

e  10  55 

-   9 

e  20   19 

+  17 

34-2 

36-3 

Bidston 

75-6 

34 

— 

— 

— 

— 

— 

42-8 

De  Bilt 

SO -3 

32 

— 

— 

— 

— 

e  48-8 

51-1 

San  Fernando 

84-4 

49 

40   55 

?L 

— 

— 

(40-9) 

— 

Helwan 

109-5 

29 

66   45 

?L 

— 

— 

(66-8) 

— 

Cape  To^^•n 

142-8 

103 

64   27 

?L 

— 

— 

(64-4) 

70-0 

Additional  records  :    Toronto  .srives  e  =  +  5m. 45s.  and  -^llm.3s.,  eL  =  +20-0m. 
and    +20-8ni.,       T„  =  19h.45m.18s.  Georgetown      SX?  =  +  18m.23s. 

Ottawa  L=  ^29-Sm.  La  Paz  iP  =  +llm.5s.,  T„  =19h.39m.44s.  San 

Fernando  PX  =  ^  33m.  15s. 

Dec.  23d.  Records  also  at  Oh.  (Taihokn).  3h.  (Helwan.  La  Paz.  Manila  (2),  and 
Batavia).  4h.  (Manila),  oh.  (Htlwan),  7h.  (Rio  Tinto).  9h.  (Batavia  and 
Colombo),  lOh.  (Helwan),  12h.  (Taihokn),  13h.  (Hehvan),  20h.  (Honolulu). 

Dec.  24d.  Records  at  Oh.  (San  Fernando  and  Tokvo),  Ih.  (Helwan),  5h.  (Mauri- 
tius), 7h.  (Rio  Tinto).  12h.  (Zi-ka-wei).  13h.  (De  Bilt),  14h.  (San  Fer- 
nando).  19h.   (Helwan),   21h.   (Batavia),  22h.   (Kobe). 
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1918.     Dec.  25d.  lOh.  21m.  10s.      Epicentre  7°  OS.  153°  OE. 

A  =  -  884.   B  =  +  -451,  C  =  -  122  ;  D  =  +  -454,   E  =  +  -891  ; 

G  =  +109,   H  =  -055,  K  =  --992. 

Although  there  is  no  direct  evidence  from  antipodal  stations,  a  focal  depth 
0-070  has  been  assumed  :     see  Note  at  end  for  the  ai'Rument. 


Station  and 

c 

Corr. 

for 

Focus 

i 

Component. 

■3 

A 

S 
< 

P 

0-C. 

s. 

O-C. 

L. 

M. 

= 

M. 

s. 

s. 

M.     S. 

M. 

M. 

Hiverview 



-3-8 

26 

9 

183 

e5 

6 

-12 

19      6 

-21 

C  11-2 

11-5 

Sydney 

M. 

-3-8 

26 

9 

183 

— 

— 

9      8 

-19 

11-5 

12-0 

Adelaide 

M. 

-4-3 

30 

9 

201 

10 

21 

?S 

(10    21) 

-12 

15-8 

16-8 

Melbourne 

M. 

-4-4 

31 

6 

192 

— 

— 

10     14 

-31 

12-9 

17-1 

Manila 

\V. 

-5-2 

38 

4 

306 

c6 

50 

-   8 



— 

— 

Taihoku 

0. 

-5-7 

44 

3 

320 

— 

— 

— 

— 

— 

13-9 

Tokyo 

0. 

-5-8 

44 

4 

347 

7 

43 

0 

13    30 

-16 

— 



Osaka 

0. 

-5-8 

44 

8 

342 

7 

42 

-  4 

(13    47) 

-  5 

13-8 

162 

Batavia 

W. 

-5-8 

45 

8 

271 

7 

57 

-  2 

— 

— 

— 

18-8 

l[izusa\va 

0. 

-5-9 

47 

4 

350 

7 

56 

-11 

14      9 

-19 

— 

_ 

Zi-ka-wei 

— 

-6-0 

48 

7 

324 

8 

15 

-   1 

i  14     53 

+  9 

— 

— 

ITonohilu 

M. 

-6-4 

55 

7 

60 

3 

2 

-60 

i  15     14 

-56 

e28-0 

31-7 

Calcutta            E. 

O.E. 

-7-5 

69 

8 

299 

10 

2 

-25 

19    26 

+  34 

— 

— 

Colombo 

M. 

-7-9 

74 

3 

280 

10 

50 

-  4 

(19    .50) 

+  8 

19-8 

21-3 

Kodaikanal 

M. 

-8-1 

77 

2 

283 

20 

56 

?S 

(20    56j 

+41 

— 

— 

Bombay 

O.E. 

-8-3 

83 

0 

291 

13 

21 

+  94 

— 

— 

— 

21-6 

Victoria 

M. 

-8-6 

91 

1 

42 

— 

— 

— 

-^ 

28-9 

55-0 

Mauritius 

M. 

-8-7 

92 

3 

250 

46 

26 

?L 

— 

— 

(46-4) 

500 

Cipolletti 

M. 

— 

120 

4 

144 

27 

56 

?S 

(27    56) 

-56 

29-9 

37-3 

Cape  Town 

M. 

— 

120 

6 

223 

20 

32 

?PR, 

— 

— 

— 

67-5 

Toronto 

M. 

— 

121 

5 

40 

— 

— 

— 

. — 

63-0 

— 

Ottawa 



_ 

123 

2 

39 

e38 

30 

?SR, 

_ 

e62-8 



Graz 

VV. 

— 

125 

9 

324 

e20 

18 

?PR, 

— 

— 

— 

— 

Zagreb 

w. 

— 

126 

4 

323 

e  19 

14 

[+  5] 

e31    30 

+  114 

— 

— 

Edinburgh 

M. 

— 

127 

6 

342 

23 

50 

? 

— 

— 

— 

36-8 

De  Bilt              N. 

— 

— 

127 

8 

335 

e26 

15 

? 

37     22 

?SK. 

e61-8 

66-6 

E. 

— 

— 

127 

8 

335 

e24 

53 

V 

37    21 

?SR, 

e57-8 

66-9 

Ucrle 

— 

129 

0 

334 

21 

4 

?PR, 

C  31     50 

+  116 

— 

— 

Bidston 

M.S. 

— 

129 

6 

340 

23 

2 

?PRi 

— 

_ 
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Kocca  di  Pai)a 

Ag. 

— 

130 

6 

321 

121 

13 

?PRi 

— 

— 

c37-6 

39-5 

Paris 

— 

131 

3 

334 

27 

7 

9, 

— 

— 

37-8 

39-8 

Moncalieri 

S. 

_- 

131 

6 

328 

c20 

57 

?PR, 

30    11 

0 

38-1 

— 

La  Paz 

Bi. 



133 

0 

120 

28 

27 

?S 

(28    27) 

•> 





Coinibra 

— 

— 

142-8 

337 

- 

— 

e31    31 

+  11 

59-5 

— 

Additional  records:      Riverview  gives   PRi  = +6m.l3s.,   i   (PR,)  = +7m.lOs., 
MN=+21-8m..     MZ=+16Sm.  Adelaide    S=+12m.56s.     (?SR,). 

Osaka  MN  =  +16-0m.  Bata^-ia  S?  =  +8ni.39s.,  M  =  +10-7m.         Toronto 

L  =  +70-2m.    and     +71-2m.  Graz    SRi  =  +37m.5s.  La    Paz    S  = 

+  31m.24s.    (?SR,).  De    Bilt    e=+39m.43s.  Paris    MN  =  +41-8m. 

Rocca  di  Papa  M  =  +21-3m.,  2sec.  after  P. 

It  seems  desirable  to  give  the  evidence  for  deep  focus  in  detail.     Taking  To  = 
2od.10h.21ni.10s.,  we  have  the  following  accordant  determinations  of  A- 

A  from 


Riverview 

5     6 

9     6 

221 

22  1 

Tokyo 

7   43 

13  30 

38-6 

37-4 

Mizusawa 

7   56 

14     9 

401 

401 

Zi-ka-wei 

8   1.5 

14  53 

42-6 

43  3 

Two  other  stations,  Honolulu  and  Calcutta,  would  favour  a  different  To. 
the  value  adopted  we  get 


Using 


Honolulu 
Calcutta 


P. 


8      2 


A  from 


15    14 
19   26 


40-9 
58-5 


44-9 
65  1 
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But  the  detei'iiimations  of  T„  would  differ  seusibly  iii  the  two  cases.  There 
does  not  seem  sufHcient  reason  to  modify  the  value  of  To  above  adopted. 
Using'  it  we  may  add  the  following?  value  of  /_  from  observed  single  records  : 

A  from 
P.  8.  P.  S. 


Sydney 

— 

9      8 

— 

22  1 

Melboiune 

— 

10    14 

— 

25-6 

Adelaide 

— 

10   17 

— 

25-7 

Manila 

6   50 

— 

32  ^ 

Osaka 

7    42 

— 

38-5 

— 

Batavia 

7   57 

— 

40-2 

— 

Now  the  fundamental  difficulty  in  satisfying  these  observations  without  the 
hypotliesis  of  a  deep  locus  is  shouTi  by  the  first  two  stations,  Riverview  and 
Tokyo.  The  sum  of  tlieir  observed  values  of  A  is  at  most  GO '-7,  wliercas  the 
distance  between  them  is  70-3.  Two  sides  of  a  triangle  are  consideralily 
less  than  the  tliird.  And  tliis  difficulty  arises  in  other  cases.  We  have  four 
consistent  Australian  stations  south  of  the  Flpicentre  and  4  Japanel^e  stations 
to  the  north,  besides  Manila  and  Batavia.  Taking  a  southern  station  (say 
Adelaide)  and  a  northern  (say  Mizusawa),  tlie  sum  of  the  observed  distances 
is  65-8,  whereas  the  direct  distance  Adelaide-Mizusawa  is  74°1.  To  make  a 
solution  we  must  suppose  the  observed  distances  effectively  diminished. 
T'nfortunately  in  tins  instance  we  do  uot  get  any  help  from  the  antipodal 
stations,  and  must  adopt  a  focal  depth  by  trial  and  error.  The  miniiunni 
focal  depth  which  ■\\-ill  suit  the  pairs  of  stations  quoted  is  that  which  just 
makes  the  sums  of  the  corrected  distances  equal  to  the  distance  between 
stations  with  focal  depths,  as  below. 

Corr.  to  sum  for  depths.  Corr. 

.Sum.       030         040        -050        -060     Required. 

Riverview  to  Tokyo 
Adelaide  to  Manila 

It  will  be  seen  that  a  deptli  of  0-060  at  least  irf  required  to  make  up  the  difference 
l)etwei'n  tlxc  sum  of  the  separate  As,  as  corrected,  and  the  du'cct  arc  be- 
tween stations.  The  depth  adopted  is  a  little  greater,  viz.,  0  070  ;  and  since 
tlie  residuals  are  still  negative  on  the  whole,  we  certainly  have  not  gone  too 
far.  It  will  be  seen  that  the  assumption  of  an  error  of  Iniiu.  in  both  P  and  S 
will  briug  tlie  Honolulu  observations  into  line. 


Dec.  25d.  lOh.  31m.  45s.      Epicentre  41'  oX.  7^0W. 

A  =  +  -744,   B  =  -  -091,   C  =  +  -663. 
A       Az.  P.       0-C.         S.         0-C.         L.  M. 


221+38  0=601 

41 

.5-5 

7-0 

8-5 

9-6 

25-7 +401  =65-8 

4-6 

G-2 

7-4 

8-S 

8-3 

Coimbra 

1-7 

220 

0   23 

-    3 

8au  Fernando 

5  1 

173 

3      3 

?L 

Granada 

5-1 

148 

2   23 

?S 

Tortosa 

5-7 

94 

1    28 

0 

4   16 


m. 

m. 

0-8 

0-9 

(3-0) 

— 

—  30  3-2 


No  additional  records 


Dec.  25d.  Records  also  at  Oh.  (San  Fernaudo),  Ih.  (Batavia),  6h.  (Harvard), 
7h.  (San  Fernando),  lOh.  (Helwan),  15h.  (Tokyo),  20h.  (Helwan),  21h. 
(Kobe,  Athens  (2),  and  De  Bilt).  (Harvard  records  at  6h.  an  explosion 
at  Maynard  Mass.). 

Dec.  26d.  Records  at  21i.  (La  Paz),  3h.  (San  Fernaudo),  8h.  (Ottawa,  Athens, 
and  La  Paz),  9h.  (De  BUt  and  Helwan),  19h.  and  21h.  (San  Fernando), 
22h.  (La  Paz). 

Dec.  27d.  Records  at  Ih.  (Taihoku),  2h.  (La  Paz  and  Helwan),  5h.  (Bidston), 
Sh.  (Balboa  Heights),  91i.  (Mizusawa),  16h.  (Simla),  20h.  (San  Fernando), 
21h.  (Tokyo  and  Mizusawa),  23h.  (Colombo). 
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Dec.  28d.  8h.  9m.  20s.     Epicentre  13°0S.  136°0E.  (as  on  1918  Mar.  lOd.). 

A  =  -  -701,   B  =  +  -677,  C  =  -  -225  ;         D  =  +  -695,  E  =  +  719  ; 
G  =  +162,   H  =  -156,   K  =  --974. 

A       Az.           P.       O-C.           S.        O-C.        L.  M. 

o          o          HI-  s.         s.          ni.  s.           B.           m.  m. 

10     2?      -   1    0  10-8  12-5 

—  —       111  12-2 

—  —         60  130 
—       11      0        +28           —  — 

—  —  25-7 

—  (53-7)  — 


Dec.  28d.  18h.  3m.  10s.      Epicentre  3°-3S.  12°0W. 


Riverview 

250     149 

e  5  38 

0 

Sydney 

250     149 

e  4   58 

-40 

IMelbourue 

260     164 

(5   58) 

+  10 

Pertli 

26-5     221 

— 

— 

Colombo 

59-2      286 

22   40 

?SR, 

Helwan 

109  1      297 

53   40 

?L 

La  Paz 

1421      140 

23   49 

?PR, 

iverview  giv 

BS  e=  +7m.57s. 

A  =  +  -976, 

B 

=  -•208,  C 

=  -■058  ; 

D 

=  -■208, 

E  =  - 

■978  ; 

G  =  - 

■056, 

H  =  +012,   K 

=  -■998. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

San  Fernando 

E. 

401 

9 

— 

— 

— 

— 

20-3 

21^8 

Rio  Tinto 

41-4 

8 

16   50 

?SR, 

— 

— 

— 

23  8 

Cape  Town 

41-7 

143 

14   38 

?  S 

(14   38) 

+    7 

— 

24  0 

Algiers 

42-5 

21 

e  8     9 

-    6 

14  30 

-12 

21^8 

23-3 

Coimbra 

43-7 

5 

8      4 

-20 

14  34 

-24 

21  0 

24-6 

Tortosa 

45-6 

12 

8    15 

-22 

— 

— • 

23  8 

28-1 

Barcelona 

46-6 

15 

10   25 

?PR, 

— 

— • 

e  217 

27^8 

Rocca  di  Papa 

50-4 

25 

e  9   17 

+    8 

16   14 

-10 

e  25-9 

28-6 

Moncalieri 

51-4 

19 

e  8  52? 

-24 

i  16  38 

+    2 

24  2 

27  6 

Paris 

53-7 

11 

— 

— 

e  17      0 

—   5 

25  8 

28-8 

Shidu 

54-8 

8 

— 

— 

21      6 

?SR, 

— 

— 

Kew 

55 -7 

9 

— 

— 

— 

. — 

— 

31-8 

Uccle 

55-9 

13 

— 

— 

e  17   26 

-   7 

e  27-8 

— 

La  Paz 

56-6 

254 

9  48 

2 

i  17   35 

-   6 

265 

27-4 

Bidston 

57-2 

8 

17   32 

?S 

(17    32) 

-17 

— 

31  4 

De  BUt 

X. 

57-3 

13 

— 

— 

17   53 

+   3 

e  25-8 

29-2 

E. 

57-3 

13 

— 

— 

— 

— 

e24-8 

29-8 

Eskdalemuir 

59  1 

7 

i  18    12 

?s 

i 18   12) 

0 

23-8 

— 

Additional  records:  San  Fernando  gives  PE  —  17h.52m.30s.,  belonging  to  au 
earlier  shock.  The  North  component  records  are  each  one  minute  earlier 
than    the    corresponding    East    record,    MN  =  +20-8m.  Coimbra    MN  = 

+  23-7m..  To  — 18h.3m.ls.  Rocca  di  Papa  e  =17h.59m.48s.  (earlier  shock), 

P  =  +9m.5s.    and    eL  =  +26Sm.  Moncalieri    MN  =  +310m.     All    these 

records  are  given  as  17h.  instead  of  18h.,  To  =18h.2m.21s.         Paris  gives 
S  as  e.,  also  e,  -17h.59m.23s.,  MN  =  +318m.  La  Paz  gives  1°SS.  13'  ^W., 

T„=18h.3m.l5s. 


Dec.  28d.  Records  also  at  4h.  (Riverview  and  San  Fernando),  8h.  (Batavia  and 
Manila),  9h.  (Colombo),  16h.  (La  Paz  and  Moncalieri),  17h.  (Edinburgh 
and  Hehvan),  18h.  (De  Bilt),  20h.  (Taihokn),  21h.  (Fordham),  23h. 
(Mizusawa  and  Rocca  di  Papa). 


Dec.  29d.     Record  at   Oh.   (Athens),   Ih.   (La  Paz),   2h.  and  5h.   (Colombo).  6h. 
(Riverview),  13h.  (Tokyo),  22h.  (Fordham). 
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Dec.  30d.  7h.  11m.  45s.     Epicentre  VoS.  152''-0E.  (as  on  1918  July  23d.). 


A  =  -  -880 

,   B=  -f4 

68,  C 

=  -079  ; 

D 

=  -f -470, 

E=  -f 

•883  ; 

G  =  -f 

•069. 

H  =  -Oc 

!7.  K  = 

=  -997. 

A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

J 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

29-2 

182 

e  6   17 

-   3 

11   22 

+    2 

e  14-7 

17^6 

Sydney 

29-2 

182 

6   15 

—    5 

15^0 

17-8 

Adelaide 

32-8 

200 

13  33 

?S 

(13  33) 

+  72 

175 

18-8 

Melbourne 

33-9 

190 

— 

— 

16  21 

?L 

192 

22  2 

Manila 

36-2 

302 

— 

— 

6  13   15 

-f    2 

Batavia 

44-9 

266 

e  9   15 

-43 





Honolulu 

o5-3 

60 

e  24  39 

ih 

— 

— 

31  0 

36  2 

Helwan 

118-7 

302 

70   15 

?L 

— 

— 

(70-2) 

— 

De  BUt 

1251 

336 

— 

— 

— 

— 

e  61  2 

— 

Additional  records  :  Riverview  gives  MX  =4-17  Sm.  Sydney  gives  P  at  8m. 
instead  of  18m.  Corrected  above  by  comparison  with  Riverview.  Ade- 
laide S  =  +15m.58s.  (?SR,).  Taihoku  (A=41°^8)  gives  e=7h.l0m.0s. 


Dee.  30d.      Records  also  at  Ih.  (Perth).  5h.  (Kobe),  16h.  and  23h.  (Lick). 


Dec.  31d.  Records  at  Oh.  (Zurich),  lli.  (Mam-itius),  2h.  (Riverview  and  Hehvau), 
3h.  (Denver),  oh.  (Helwan,  Osaka,  Mizusawa,  and  Tokvo),  7h.  (Helwan), 
8h.  (Kodaikanal),  lOh.  (Taihoku),  19h.  (La  Paz),  22h.  (Manila). 
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APPENDICES  TO  INT,  SEIS.  SUM.  FOR  1918. 


(a)   REPETITIONS    OF    THE    CHILE    EARTHQUAKE 
OF    1918    DEC.    4. 

The  Earthquake  of  December  4,  destructive  at  Copiapo,  was  followed  by 
several  well-established  repetitions  from  tlie  same  focus  (or  near  it).  Besides 
these  a  number  of  siiocks  wer^'  retristured  at  lia  Paz  wliich  iiunj  be  from  the  same 
focu';,  though  in  many  cases  this  is  only  a  presumption.  It  may  be  convenient 
to  irive  liere  a  complete  list  of  the  La  Paz  records  of  P.  so  that  hypotheses  as  to 
the  nature  of  repetition  may  be  readOy  tested.  Tlie  intervals  by  which  S,  or  L, 
follow  P  are  also  given.     The  colnnms  N.  C.  and  P— C  are  explained  below. 


Dec. 


La  Paz 

records  whicli 

may  be 

re  petit 

ons. 

P. 

S. 

L. 

X. 

C. 

P-C 

d.  h. 

m. 

s. 

m.  s. 

m. 

m. 

m. 

1  i 

36 

8 

+  2  7 

— 

0 

36 

+  0 

1 

\   11 

50 

6 

+  2  8 

-f2-0 

21 

57 

-  6 

9 

4  13 

24 

38 

— 

— 

25 

21 

+  3 

6 

4  13 

48 

36 

— 

— 

26 

42 

+  6 

6 

4  13 

58 

10 

+  2  9 

-7-2-8 

27 

3 

-  4 

8 

4  15 

36 

14 

+  2  13 

+  3-2 

31 

27 

+  9 

2 

4  15 

51 

34 

— 

-1-2 -8 

32 

48 

+  3 

6 

4  16 

33 

30 

— 

— 

34 

30 

+  3 

5 

4  16 

38 

0 

+  1  58 

-t-2-7 

34 

30 

+  8 

0 

4  16 

46 

5 

— 

— 

35 

51 

-  4 

9 

4  17 

23 

30 

— 

— 

37 

33 

-  9 

5 

4  17 

44 

10 

-i-2  8 

-f3-2 

38 

54 

-  9 

S 

4  IS 

40 

0 

+  2  17 

4-3-0 

40 

36 

+  4 

0 

4  19 

17 

30 

— 

— 

42 

18 

-  0 

5 

4  19 

25 

0 

— 

— 

42 

18 

+  7 

0 

4  19 

28 

25 

-f2  10 

-r2-6 

42 

IS 

+  10 

4 

4  20 

2 

15 

— 

— 

44 

0 

+  2 

3 

4  20 

18 

40 

— 

— 

45 

21 

-  2 

3 

4  20 

25 

14 

— 

— 

45 

21 

+  4 

2 

4  20 

34 

38 

— 

. — 

46 

42 

-  7 

4 

4  20 

42 

20 

— 



46 

42 

+  0 

3 

4  21 

34 

45 

— 

— - 

48 

24 

+  10 

8 

4  23 

17 

45 

— 

. — 

53 

9 

+  8 

8 

4  23 

25 

7 

— 

. — 

54 

30 

-  4 

9 

5   1 

10 

25 

— 

— 

59 

15 

-  4 

6 

0   1 

15 

bit 

— - 

— 

59 

15 

+  0 

9 

5   1 

21 

10 

-1-2  13 

-!-3-3 

59 

15 

+  6 

2 

5   5 

25 

37 

— 

. — 

71 

27 

-  1 

4 

5   5 

31 

30 

— 

— 

71 

27 

+  4 

5 

5   5 

48 

7 

+  2   12 

-f  2-9 

72 

48 

+  0 

1 

5   7 

1 

0 

— 

— - 

75 

51 

+  10 

0 

5   7 

37 

25 

— 

— 

77 

33 

+  4 

4 

5   7 

47 

18 

— 

— 

78 

54 

-  6 

7 

5   8 

1 

30 

— 

— 

78 

54 

+  7 

5 

5  y 

14 

30 

— 

-f  3-5 

82 

18 

-  3 

5 

5  12 

38 

15 

— 

92 

48 

-  9 

7 

5  12 

41 

50 

4-2   5 

-f  2-8 

92 

48 

-  6 

2 

5  13 

45 

0 

— 

— 

95 

51 

-  6 

0 

5  14 

56 

45 

■ — - 

— 

98 

54 

+  2 

8 

5  18(15 

3o; 

— 

+  30 

108 

24 

-  8 

5 

5  18 

26 

10 

-1-2  1 

-f2-6 

108 

24 

+  2 

2 

5  19 

2 

20 

— 

— 

110 

6 

-  3 

7 

5  20 

11 

50 

+  2  6 

-1-2-9 

113 

9 

+  2 

8 

5  20 

29 

25 

-1-2  12 

-1-2-9 

111 

30 

-  0 

6 

5  21 

39 

50 

— 

— 

117 

33 

+  6 

8 

5  22 

17 

3 

-fO  55 

+  1-6 

119 

15 

+  2 

0 

5  22 

48 

53 

-f2  16 

+  31 

121 

57 

-  8 

1 

5  23 

8 

22 

-f2  17 

+  3-5 

122 

18 

-  9 

6 

6   0 

13 

31 

— 

— 

125 

21 

-  7 

5 

6  4 

28 

36 

— 

— 

137 

33 

-  4 

4 

Continued  on   next  pai/c 
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La  Paz  Records  which  maj'  ho  repetitions. 


Dec. 


P. 

s. 

L. 

N. 

C. 

P-C 

d.  h. 

m. 

d. 

m.  s. 

m. 

m. 

in. 

6  7 

24 

23 

+  2  7 

+  2-6 

145 

21 

+  3-4 

6  23 

35 

10 

+  3-3 

191 

27 

4-  8-2 

7  12 

42 

5 

-^2  11 

+  2-9 

229 

45 

-  2-9 

7  19 

1 

23 

+  2  10 

• — 

247 

3 

-  1-6 

S  9 

4o 

0 

+  2   9 

-^30 

289 

45 

00 

9  11 

2 

4 

+  2  29 

+  3-3 

361 

57 

+  5-1 

10  1 

51 

37 

__ 

— 

404 

60 

-  8-4 

in  17 

22 

22 

— 

— 

448 

24 

-  1-6 

10  19 

44 

54 

— 

— 

455 

51 

-  61 

10  21 

28 

19 

— 

— 

460 

36 

-  7-7 

12  U 

18 

11 

— 

— 

576 

12 

+  6-2 

12  23 

59 

11 

— 

+  2-4 

604 

60 

-  0-8 

13  1 

21 

14 

-2   0 

+  2-8 

608 

24 

-  2-8 

13   ] 

58 

17 

— 

— 

610 

66 

-  7-7 

13  11 

30 

55 

— 

— 

637 

33 

-  2  1 

13  12 

10 

15 

— 

— 

639 

15 

-  4-7 

14  21 

54 

10 

+  2  2 

-i-3-2 

735 

51 

+  3-2 

16  10 

23 

12 

+  2  0 

+  31 

839 

15 

+  8-2 

18  16 

36 

11 

— 

-2-5 

994 

30 

+  6-2 

19  7 

41 

44 

— 

— 

1037 

33 

+  8-7 

20  2 

21 

56 

— 

. — 

1091 

27 

-  51 

20  9 

38 

0 

-r2  15 

+  2-9 

1111 

48 

-10  0 

In  previous  num1>ers  of  this  Summary  and  in  the  Geoph.  Sup.  to  tlie  Mon. 
Not.R.A.S..  a  periodicity  of  jnst  over  21min.  has  been  susrgested  for  the  recurrence 
of  earthquakes.  To  test  its  applicaliility  in  the  present  instance  the  records 
of  P  are  compared  \vith  tlie  nearc-^t  multiple  of  210min.  from  the  fir^t  record 
(neglecting  the  seconds).  The  column  X  shows  the  number  of  multiples  of  2]min. 
elapsed,  and  the  column  C  gives  the  minutes  of  the  calculated  epoch  :  thus, 
N=21  corresponds  to  an  interval  21  x  21min.  =7h.21m.  since  4d.4h.36  Om.,  I.e.. 
to  4d.llh.57m.  The  4d.llh.  can  be  inferred  from  the  column  P:  the  57m. 
is  iriven  in  column  f".  and  P— C  =50  Im.  -57  Om.  =  —  6-9m.  The'  values  of  P  — (■ 
should  cluster  about  zero  if  the  repetitions  follow  the  main  shock  after  nmltiples 
of  21min.,  but  they  show  no  such  tendency.  Collectmg  them  imder  each  minute 
as  below  : — 


Minute 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Pes. 

5 

0 

5 

5 

4 

1 

5 

2 

5 

1 

.  ^ 

Nepr. 

3 

3 

4 

2 

6 

1 

5 

4 

3 

4 

Sum. 

8 

3 

9 

7 

10 

2 

10 

6 

8 

5 

(8) 

Min. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Pes. 

3 

0 

3 

3 

1 

1 

2 

0 

3 

1 

Neg. 

2 

1 

2 

1 

1 

0 

2 

0 

2 

2 

Sum. 

5 

1 

5 

4 

2 

1 

4 

0 

5 

3 

The  second  line  gives  the  numbers  of  positive  residuals  and  the  third  the 
number  of  negative.  In  the  fourth  they  are  added  together,  as  this  process  has 
previou.-ly  been  fovuid  effective.  But  it  is  seen  that  there  is  no  clustering  of  any 
importance.  It  may  be  that  we  ought  to  limit  att/ention  to  those  cases  whtre 
there  is  an  S  or  L  record  confirming  the  P,  thus  : — 

10 
2 

(4) 

■  but  again  there  is  no  appreciable  clustering. 

!  It  will  be  noticed  that  the  second  shock  follows  the  first  by  7h.  14m.,  which 

i  is  sensibly  not  a  multiple  of  21m.  Now  the  second  shock  was  much  greater 
i  than  the  first,  and  it  may  be  that  we  ought  to  have  reckoned  from  it  as  starting 
I  point.  But  the  clustering  would  then  have  appeared  near  the  minute — 7m. 
If  it  is  only  slight,  we  may  have  obscured  it  in  adding  together  positive  and 
,  negative  residual?.     Re-writing  vrith    — 7min.  as  zero  we  should  get — 

10 

I 

(10) 

The  numbers  near  Omin.  are  now  slightly  larger  than  the  others,  but  no 
importance  can  be  attached  to  the  excess. 

Some  success  was  also  obtained  by  assuming  a  slight  alteration  to  period, 
taking  it  for  instance  as  20-Smiu.,  but  this  seems  inconsistent  with  other  results. 

There  are  difficulties  in  testing  Dr.  Jeans's  periods  of  125 -Sm.  and  222iu. 
owing  to  the  number  of  quite  short  intervals,  which  seem  to  require  some  addi- 
tional hypothesis  for  fitting  these  long  periods. 


IVIin. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Pos. 

5 

1 

6 

2 

4 

3 

3 

5 

0 

5 

Neg. 

4 

3 

4 

4 

1 

5 

2 

5 

1 

4 

Sum. 

9 

4 

10 

6 

5 

8 

5 

10 

1 

9 
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Attention  may  also  be  dra«Ti  to  the  series  of  shocks  from  18°-5N.  68° -OW. 
as  follows  : — 

Oct. 


To 

N. 

C. 

To-C. 

d.  h. 

m.  s. 

m. 

m. 

11  14 

14  25 

0 

14  0 

+  04 

11  17 

3  34 

8 

2-0 

+  1-6 

12  0 

15  30 

29 

23  0 

-  7-5 

12  8 

19  37 

52 

261 

-  6-5 

13   4 

51  30 

110 

441 

+  7-5 

14  0 

24  20 

16(i 

20-2 

+  41 

14   2 

15  20 

172 

26-2 

-10-9 

17   8 

19  3 

395 

29-5 

-10-4 

18  21 

33  35 

501 

35-7 

-  21 

25   3 

42  50 

930 

45-3 

-  2-5 

12  12 

1  35 

2188 

5  0 

-  3-4 

12  21 

44  32 

2216 

530 

-  8-5 

Since  the  later  multiples  are  large,  the  more  accurate  value  of  the  period 
2100136608min.  (Geop.  Snp.  M.N.I,  p.  98)  has  been  used  in  column  C.  There 
is  some  tendency  to  cluster  about  — l-5min.  and  — 8-5min.,  but  the  evidence 
could  only  be  of  value  in  conjunction  with  other  evidence.  Eccurrinsr  now  to 
the  case  of  the  Chile  earthquake  something  of  the  same  kind  is  observed  if  we 
exclude  the  early  repetitions.  It  seems  nuite  possible  that,  after  a  severe  shock, 
waves  of  various  kinds  may  persist  for  some  time,  causing  a  complex  of  subse- 
quent shocks  which  may  be  difficult  to  analyse  :  so  that  a  regular  pulsation,  if 
it  exists,  wll  only  get  a  chance  to  declare  itself  after  these  miscellaneous  shocks 
have  subsided.  If,  therefore,  we  exclude  values  of  N  less  than  80  say  (80  x21min. 
=  28  hours)  then  the  La  Paz  records  analyse  as  below  : — 

IVIin.  0  1  2  3  4    15  6  7  8  9       10 

Pos.  1  0  4  2  0     !      1  3  0  3  0     (      , 

Neg.  2  2  3  2  211  3  3  3  2i^ 

and  we  see  again  a  slight  clustering,  about  —2  and  —7  in  this  case.     Rearranging 
with  —4  as  zero  we  get — 

Min.  012341567  8  9       10 

Pos.  2          2          3          1          3    11          0          4  2  0    (     , 

Neg.  1          3          3          3          211          0          3  0  3(^ 

Sum.  3          5          6          4          5    |      2          0          7  2  3        (2) 

which  gives  a  small  indication  of  clustering  of  a  type  previously  noticed.,  viz., 
with  a  double  maximum. 


(p)   BELATED    RECORDS. 


Records  for  Ootomari  and  Tokyo  for  1918  were  not  received  xmtil  a  portion 
of  the  year  had  already  been  printed.     The  following  observations  were  accord- 
ingly omitted  from  their  proper  place,  but  may  be  inserted  in  MS.  : — 
Ootomari  (46'39'N.   142'46'E.). 
Constants  A  =  -  -546,   B  =  +  -415,  C  =  +  -727. 

Observations  not  received  until  the  solutions  for  1918  Jan. -June  had  been 
printed. 

Date.             Epicentre.            A          P.       0-C.         S.         0-C.         L.  M. 

d.   h.        o             o                o        in-  s.        s.         m.  s.           s.           m.  m. 

Jan.    30   21      47-5N.1290E.         9-4        1   30      -52          —                —          2-4  — 

Feb.      4  17     29-6N.  87-8E.      45-4     17   21        ?S        (17   21)    -)-120       230  23-4 

Feb.      7      5       6-5N.127  0E.       42-4*      7   59      -t-    2        14   19        +9        17-4  17-5 

Feb.      9  20     25-6N.1341E.       22-2        2   27    -160         —                —         4-2  4-3 

Feb.    13     6     240N.n6-5E.       30-9       6  47      +10        11  47         -   3        14-2  15-4 

Apr.    10     2     440N.1310E.         8-7t      2  34      +31          —                —         4-3  4-4 

May    20   14        7-4N.   35  ^W.    125-8     21   13      ?PR,        —                _           _  _ 

May    20    18      29-6y.     71  •5W.   151-5     16  34      -83          —                —           —  — 

Mav    22      6     17  OS.  177-5W.      73-OJ   11      7       +    9         —                —       201  — 

May    31      8     45  1N.147-2E.         3-5        1   22      +27          —                —         2-6  — 

June     1     8     38-5N.146-0E.        S-5       3  46        ?S         (3  46)       -  4          _  _ 

Tokyo  (35°41'N.  139°45'E.  included  in  list). 

Jan.  18   10  12-OX.  95-OE.  46-7           —           —  e  13  44  -113  —  — 

Jan.  25      1  12-ON.   95-5W.  109-4      31   23          ?  31   44  i  local  ? 

Jan.  30   21  47-5N.129-0E.  14-3        2  27  -63         —  —  —  5-3 

Feb.  7     5  6-5N.127  0E.  31 -4*  e  6  30  -  4  e  7  52  ?  —  — 

Feb.  9  20  25-6N.134-1E.  11-2        2  21  -26          4     2  -57  —  4-« 

Feb.  13     6  240N.116-5E.  23-2       5  36  +17          7   57  -92  100  13-8 

Mar  23     0  490N.144-0E.  13-7    e  5  12  -49         —  —  —  — 

*  Correction  for  deep  focus  —2° -2  for  Ootomari,  —1° -8  for  Tokyo. 

t  Correction  for  deep  focus  — 0°-6.        i  Correction  for  deep  focus  — 6°-0. 
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(y)  corrected  epicentres. 

This  additional  information  from  Ootomari  and  Tokyo  has  suggested  revision 
of  adopted  epicentres  in  three  cases. 

On  1918  Jan.  30d.  21h.  18m.  27.s.,  both  Ootomari  and  Tokyo  give  large  nega- 
tive residuals  (  —52s.  and  —63s.),  thus  confirming  the  otlier  Japanese  stations,  and 
making  it  clear  that  a  solution  vrith  focus  at  normal  depth  will  not  work.  We 
must  assume  a  focal  depth  of  aliout  0-050.  The  only  available  confirmation  from 
the  antipodes  is  provided  by  the  La  Paz  observation,  A  =145' -9,  iP  =  -r  18m. 6s. 
If  this  is  a  true  P  the  residual  is  —Sis.,  as  in  the  text.  B\it  possibly  it  is  [P] 
with  residual  —106s.,  or  —•16s.  if  we  may  assume  an  error  of  Imin.,  as  suggested 
by  the  repetition  on  Feb.  9  below.  The  revised  solution  would  give  the  following 
residuals  for  some  representative  stations  :— 

1918  Jan.  30d.  21h.  18m.  27s.     Epicentre  45'"0N.  135  -OE. 

A  =  -  -500.   B  =  -f  -500.  C  =  -^  -707  :  D  =  +  -707,  E  =  +  -707  : 

G=-oOO,   H  =  -f-500,  K=--707. 


Corr.  for 

New 

Residls. 

Old  Rr.sidls. 

Focus 

-"' 

Az. 

P. 

S. 

P. 

S. 
s. 

Ootomari 

^o'-2 

5-6 

70 

0 



-52 

Mizusawa 

0  0 

7-4 

220 

_   3 

— 

-71 

— 

Tokvo 

-0-6 

10  0 

157 

—    ,5 

— 

-63 

— 

Kobe 

-0-6 

10-3 

179 

-    9 

— 

-46 

— 

Osaka 

-0-6 

10-3 

178 

-.^12 

— 

-44 

— 

Zi-ka-wei 

-16 

17-4 

222 

-12 

-17 

—    8 

-52 

Taihoku 

-2-3 

22-7 

213 

-10 

— 

-27 

— 

Manila 

-3-4 

32  -6 

207 

-    3 

-    3 

-44 

-77 

Calcutta 

-4-4 

45-0 

258 

-   3 

-   9 

—    5 

-14 

Simla 

-4-5 

46-5 

275 

+    4 

+    4 

+    1 

-    1 

Bombay 

-5-3 

57-6 

266 

+    6 

-^22 

-   2 

+    6 

Batavia 

-5-3 

571 

214 

+  12 

— 

-24 

— 

Honolulu 

—  5-5 

59  0 

89 

+  15 

+  30 

-48 

-89 

Lemberg 

-5-8 

67-7 

320 

+  19 

+  31 

+  11 

+  17 

Berkeley 

-5-9 

71-8 

53 

+    1 

+    2 

-49 

-91 

Lick 

-60 

72-6 

53 

+    1 

+    5 

-49 

-89 

De  BUt 

-6-0 

73-8 

330 

+  11 

+  16 

0 

-    3 

Eskdalemuir 

-6  0 

73-7 

338 

+    8 

+  19 

—    5 

-    4 

Uccle 

-60 

751 

330 

+   5 

+  12 

—    5 

-   9 

Athens 

-60 

761 

311 

+  10 

+  21 

0 

0 

Paris 

-61 

77-4 

330 

+    8 

+  12 

-   4 

-   9 

Milan 

-61 

77-6 

325 

-   1 

+  10 

-12 

-12 

Perth 

-6-2 

78-7 

197 

+  29 

-19 

— 

Adelaide 

-6-2 

80-2 

178 

— 

—    7 

— 

-95 

Biverview 

-6-2 

80-9 

167 

-   4 

+  133 

—  57 

+  29 

Sydney 

-6-2 

80-9 

167 

— 

-   7 

— 

-111 

Ottawa 

-6-4 

85-7 

20 

-   6 

-18 

-37 

-78 

Northfleld 

-6-4 

87  -5 

19 

-    1 

-26 

-30 

-84 

Georgeto%vn 

-6-5 

91-3 

24 

-11 

-44 

-44 

-106 

Washington 

-6-5 

91-3 

24 

-12 

-44 

-44 

-106 

1918.  Feb.  9d.  20h.  46m.  18s.  Epicentre  adopted  in  the  text  as  25'-6X. 
134°-1E.  ;  but  this  seems  to  be  possibly  a  repetition  of  the  above  from  the  same 
deep  focus,  thus  : — 

Feb.  9d.   20h.  46m.   10s.     Epicentre  45°0N.  135°0E. 


Ootomari 

Mizusawa 

Tokyo 

Kobe 

Osaka 

Zi-ka-wei 

Manila 

Batavia 

Zagreb 

Milan 

Monte  Cassino 

Rocca  dl  Papa 

La  Paz 


Corr. 

+  0°-2 
0-0 
-0-6 
-0-6 
-0-6 
-1-6 
-3-4 
-5-3 
-60 
-61 
-6-2 
-6-2 


A 

5°-6 
7-4 
100 
10-3 
10-3 
17-4 
32-6 
571 
74-4 
77-6 
78-8 
791 
145-9 


Focal  depth  0-050. 


Az. 

7°0 
220 
157 
179 
178 
222 
207 
214 
321 
325 
320 
321 

44 


35 
13 
29 

18 
25 
13 


(5  38) 

11  6 
11  17 
11  32 
11  30 
19  9 


The  observations  at   Zi-ka-wei,   Manila, 
othen\-ise  the  fit  is  fairly  satisfactory. 


0-C. 

s. 

?S 
+  21 
+  7 

-  8 

-  1 
-36 
-42 

-  1 
-10 

-  2 

[-56] 


S. 
m.  s. 
(2  35) 

3  48 

4  10 
(3  50) 

5  37 
5  38 

14  50 


O-C. 

s. 

-  4 
+  27 

-  3 
-31 

-73 

?P 

-111 


?PR. 


and   Batavia  are   discordant,   but 


Mar.  23d.  Oh.  11m.  50s.  The  Epicentre  49° -ON.  144° -OE.  seems  clearly 
erroneous,  but  it  is  not  clear  what  change  should  be  made.  Apparently  this  is 
not  a  further  repetition  from  45'-0N.  135  -OE.  above.  The  epicentre  seems  to  be 
nearer  that  of  April  10,  viz.,  44°N.  131'E..  but  without  a  deep  focus.  The  best 
solution  obtained  was  42°N.  129''E.,  but  it  is  necessary  to  assume  one  or  two 
mistakes  of  minutes. 
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(8)    METHODS    OF    PROCEDURE. 


Since  the  volume  for  1918  begins  a  new  series  of  this 
pubUcation,  it  seems  desirable  to  repeat  here  the  explanation 
of  the  procedure  formerly  given  in  Appendix  II  to  the  Large 
Earthquakes  of  1910. 

If  8  and  \  be  the  latitude  (North)  and  longitude  (East) 
of  an  epicentre,  then  the  following  constants  are  usually  printed 
for  each  epicentre  : 

A  =  cos  8  cos  X  B  =  cos  8  sin  X         C  =  sin  8 

D  =  sin  X         E  =       —  cos  X 

G  =  sin  8  cos  \         H  =  sin  8  sin  \         K  =  —  cos  8 

With  A,  B,  C,  it  is  easy  to  find  A  for  any  station,  and  with 
either  D,  E,  or  G,  H,  K,  to  find  Z,  the  azimuth  of  the  station 
round  the  Epicentre  (from  North  to  East).  For  if  d  and  / 
be  the  latitude  (N)  and  longitude  (E)  of  the  station,  and 

a  =  cos  d  cos  /,         b  =  cos  d  sin  /,         c  =  sin  d, 

then  (see  M.N.R.A.S.  LXXV.,  p.  530). 

2  versin   A  =  (a  -  A)'^  +  (b  -  B)-  +  (c  -  C)' 
2  +  2  sin  A  sin  Z  =  (a  -  D)-  -f-  (b  —  E)-  +  c' 
2  +  2  sin  A  cos  Z  =  (a  —  G)'  +  (b  -  H)'  +  (c  —  Kf 

The  values  of  a,  b,  c  for  the  stations  are  printed  in  a  list 
which    has    been    distributed. 

For  finding  A  from  the  first  equation  a  table  is  given  at 
the  end  of  the  jiaper  cited.  The  Azimuth  is  usually  found 
from  both  2nd  and  3rd  equations,  when  A  is  less  than  SO*'  : 
but  beyond  30"  is  often  read  from  a  globe,  as  it  is  not  required 
with  great  accuracy. 

Useful  cheeks  on  the  signs  and  \alues  of  the  constants  are 
A=+KE,     B=-KD,     G=-CE,     H-+CD. 


I.W.  County  Ptrss.~1947-10-23. 
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^ije   ^xxicvnaiioxxal 
^^exBtnoiociXcai   ^umntavy  for  ]9]9* 


FORMEKLY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  contains  the  information  for  January, 
February,  and  March,  1919,  thus  commencing  the  second  year  of 
the  International  Summary — the  successor  to  the  Shide  and 
Oxford  Bulletins. 

Attention  may  be  called  to  the  following  cases  of  "  deep 
focus  "  : — 


Date, 
d.    h.    m.  s. 

Epicentre. 

o                     o 

Focal  Depth. 

Jan. 

13     0     0 

20-5N.  178-5W. 

+  •030 

Mar. 

1    13  36     0 

90X.  141-OE. 

+  -030 

Mar. 

2     3  26  40     ^ 

11   45  10      \ 

9     3  16  45     j 

43-7S.      770W. 

+  020 

13  14   16  55 

S-5S.    124-5E. 

(Suggested) 

16     7  33  10      1 
15     3     0      1 

9-5N.  1270E. 

+  015 

In  some  of  these  cases  a  discussion  of  the  evidence  is  given  : 
in  others  the  figures  are  left  to  speak  for  themselves.  Instances 
of  abnormal  focal  depth  are  apparently  not  numerous,  but  they 
are  steadily  accumulating,  and  fuller  discussion  may  be  reserved 
until  a  sufficient  number  have  been  collected. 

The  welcome  news  has  been  received  that  the  Russian 
Seismological  Observatories  are  being  revived,  and  a  few  records 
have  been  received  from  Ekaterinburg.  Hence,  though  the 
number  of  stations  sending  records  is  already  large  in  1919  (the 
year  of  emergence  from  the  War),  we  may  apparently  hope  for 
an  increase  in  subsequent  years. 

H.  H.  TURNER. 

University  Observatory,  Oxford. 
1923  December  21. 


1919    JANUAKY,   FEBRUARY,    &   MARCH. 


1919.    Jan.  Id.  1h.  33m.  36s.       Epicentre  5°  4N.  125°  2E. 

(as  on  191S  Oct.  26d.  and  on  many  previous  occasions.) 

+  -813,  C  =  +  -094  ;  D  =  +  -817,   E  =  +  -576  ; 

0.54,    H  =  +077,  K=--996. 


A=  --574,   B 
G  = 


The  Epicentre,  used  so  often  before,  has  been  retained  for  convenience  of  reference, 
but  the  residuals  sugsjest  one  further  north. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

101 

336 

8  2  48 

-f  17 

(4   13) 

-19 

4-2 

— 

Taihoku 

19-9 

350 

4  44 

+    4 

(8      3) 

-18 

8-0 

12-5 

Batavia 

21-7 

238 

5     0 

-r    5 

i  9  29 

+  30 

— 

10-4 

Zi-ka-wei 

26  0 

353 

e  5   27 

-21 

9  50 

-32 

c  11-6 

13-1 

Xaarasaki 

27-7 

8 

5  49 

-16 

(10   14) 

-40 

10-2 

12-4 

Kobe 

30-7 

16 

5  50 

-45 

— 

13-6 

14-3 

Osaka 

30-8 

17 

6     4 

-32 

(11   28) 

-20 

11-5 

16-6 

Tokyo 

33  1 

22 

6  34 

-23 

7    18 

I 

13-6 

140 

Mizusawa        e. 

36-6 

21 

6  56 

-31 

12  29 

-49 

— 

— 

Calcutta          E. 

39-5 

299 

7   48 

-   3 

14     0 

+    1 

20-4 

290 

N. 

39-5 

299 

7    48 

-   3 

13  54 

—   5 

20-0 

— 

Adelaide 

42-3 

163 

8   16 

+    3 

14   24 

-15 

19-6 

31-4 

Ootomari 

43-9 

17 

8     8 

-17 

14     3 

-58 

17-5 

22-4 

Colombo 

45-2 

274 

7   42 

-52 

9  18 

7 

13-7 

14-3 

Riverview 

46-3 

150 

e  8  48 

+    6 

15  20 

-12 

e  20-9 

24-3 

Sydney 

46-3 

150 

8   54 

+  12 

16  30 

+  58 

24-8 

27-4 

Melbourne 

46-9 

159 

8   48 

+    2 

15  48 

+   8 

19-4 

19-9 

Kodaikanal 

47-5 

277 

8  42 

-    9 

(15  54) 

+   6 

15-9 

16-4 

Simla 

51-8 

306 

e  8  48 

-31 

16     6 

-35 

21-1 

24-3 

Bombay 

52-8 

290 

9   31 

+    6 

17      6 

+  12 

— 

18-8 

Apia 

65-4 

108 

e  10  48 

+    1 

e  19  24 

-   6 

29-1 

35-4 

Ekaterinburg 

71-8 

329 

i  11    12 

-16 

i  20  18 

-30 

29-4 

— 

Honolulu 

7.T-8 

69 

11   48 

-   6 

21   36 

+    1 

34-7 

48-7 

Helwan 

90-7 

298 

13     0 

-20 

— 

. — 

— 

— 

Lemberg 

930 

321 

e  13   IS 

-14 

i  23  57 

-48 

e  46-8 

63-5 

Athens 

95-7 

309 

e  13  36 

-11 

i  24   14 

-59 

— 

— 

Vienna            z. 

98-2 

320 

e  13  45 

-16 

i  24   33 

-65 

e  43-4 

— 

Victoria 

99-9 

39 

13   56 

-14 

24   17 

-98 

38-2 

67-5 

Hamburg 

100-2 

326 

e  14   16 

+    4 

i  24  37 

-81 

e  42  0 

60-5 

Pola 

100-9 

318 

i  24  42 

?S 

(24  42) 

-82 

e  60-7 

64-2     • 

Pompeii 

101-9 

314 

18   18 

?PR, 

24  44 

-90 

33-5 

54-4 

Monte  Cassino 

1021 

315 

— 

— 

24   47 

-89 

— 

24-9 

Rocca  di  Papa 

102-8 

315 

e  14  11 

-13 

24   42 

-100 

0  39-1 

— 

Florence 

103-1 

318 

14   46 

+  20 

— 

— 

— 

— 

De  Bilt           E. 

103-4 

327 

14      9 

-18 

i  24  53 

-95 

e  47-4 

68-2 

N. 

103-4 

327 

— 

— 

— 

— 

c  45-4 

58-8 

Zurich 

vnr> 

321 

— . 

— 

i  24  53 

-96 

— 

— 

Strasbourg 

103-5 

321 

e  14   24 

-   4 

i  24   54 

-95 

e  43-4 

— 

Berkeley 

104  0 

49 

18   24 

?PR, 

— 

— 

. — 

—          1 

Dyce 

104-3 

333 

— 

— 

e  24   58 

-98 

43-4 

64-4 

Uccle 

104-4 

326 

14    IS 

-14 

24  57 

-100 

e  44-4 

49-5 

Lick 

104-7 

50 

— 

— 

e  23  24 

-195 

— - 

—           ' 

Moncalicri 

lOo-O 

320 

e  14  16 

-18 

24  53 

-109 

39-8 

45-7 

Besancon 

105-2 

322 

25     2 

?S 

(25     2) 

-102 

— 

— 

Edinburgh 

105-6 

332 

14  24 

-13 

— 

— 

— 

— 

Eskdalcmuir 

105-9 

331 

14   11 

-28 

26  23 

-28 

49-9 

51-4 

Paris 

106-5 

325 

e  IH  24 

?PR, 

125     9 

-108 

34-4 

34-4 

Kew 

106-6 

328 

23  24 

?S 

— 

— 

. — 

— 

Cape  Tow-n 

106-9 

236 

15   12 

+  28 

25   12 

-108 

51-2 

54-7         1 

Bidston 

107-0 

331 

20   54 

?PR, 

26  21 

-40 

— 

63-4 

107-0 

331 

— 

— 

i  25     6 

-115 

45-4 

60-9 

Oxford 

107-0 

328 

— 

— 

i  25   10 

-111 

— 

67-4 

Shide 

107-6 

326 

14    24 

-22 

i  25   12 

-114 

— 

67-4        ( 

Dublin 

108-6 

334 

— 

. — 

i  25     6 

-129 

44-9 

—        ' 

Barcelona 

110-1 

318 

e  19   12 

.'PR, 

i  25  21 

-128 

39-4 

62-4 

Algiers 

111  6 

313 

19     7 

iPR, 

29     2 

+  80 

46-4 

72-4 

Tortosa 

111-6 

318 

19  37 

?PR. 

28  46 

+  64 

40-3 

62  9 

Continued  on 

next  PC 

ige. 

0-C. 


0-C. 


M. 


Granada 

1161 

316 

25  30 

?S 

e  35  28 

?SR, 

— 

— 

Coimbra 

117-7 

322 

20     5 

?PRi 

29  45 

+  73 

46-2 

66-0 

Rio  Tinto 

117-8 

318 

22  24 

I 

— 

— 

— 

— 

San  Fernando 

118-3 

317 

29  36 

?S 

(29  36) 

4-60 

68-9 

82-9 

( 'hicacco 

124-2 

29 

20   37 

?PR, 

30   14 

+  54 

50-4 

— 

Ann  Arbor 

]■:. 

125-6 

26 

20   18? 

?PR, 

— 

— 

46-4 

— 

Ottawa 

X. 

125-8 

IS 

i  20  51 

?PR, 

e  30     8 

-30 

62-4 

— 

Toronto 

126-2 

22 

— 

— 

e  30     6 

+  32 

63-2 

82-5 

Xorthfield 

127-9 

16 

. — 

— 

— 

— 

e  66-4 

— 

Ithaca 

X. 

128-3 

20 

e  22  40 

?PR 

e  31     9 

? 

e  48-6 

— 

E. 

128-3 

20 

e  22  41 

?PR, 

e  32  44 

i 

56-4 

— 

Harvard 

130-0 

16 

— 

— 

20   15? 

?PRi 

e  51-5 

63  -3 

Georgetown 

X. 

1311 

23 

e  22  42 

?PR, 

— 

— 

59-4 

— 

K. 

1311 

23 

e  22  43 

?PR. 

— 

— . 

59-7 

— 

Washington 

131-1 

23 

e  19   19? 

[-2] 

e22  30 

?PR, 

66-9 

— 

C'heltenham 

X. 

131-3 

23 

23   19 

?PR, 

— . 

64-2 

83-3 

K. 

131-3 

23 

23   23 

?PRi 

— 

— 

64-1 

83-9 

Cipolletti 

U4-3 

162 

17      6 

-22 

— 

— 

73-1 

109-8 

Balboa  Heights 

151-4 

60 

19   24 

[-34] 

— 

— 

— 

Pilar 

152-4 

163 

20  42 

[-r43] 

— 

— 

— 

— 

Andagala 

155-2 

155 

22   24 

I 

— 

_ 

83-1 

— 

Kio  de  Janeiro 

159-2 

212 

— 

— 

— 

— 

e  77-0 

— 

La  Paz 

162-8 

131 

20   15 

[-    5] 

34   17 

? 

73-5 

90-2 

Additional  record: 
PSE=  +10ra.9.< 
T„=lh.33m.32s 
To-=lh.33in.37s 
+  17m.49s. 
and  —  15m.35s 
To=lh.34in.9s. 


L=  +73-4ni. 
L  =  +66-4m. 
LE=  +84 -9m. 
Harvard     eE  = 
eL  =  +51 -5m. 


:     Batavia  gives  L  = -27-4m.,  To  =lh.33m.lls.     Zi-ka-wei 
,      P.SN  = +10m.25s..      SRiE  =  -  llm.Ss.,      MN=^15-3m., 
Osaka  MX  =  —15 -6m.  Miznsawa  .SN  =  +12m.25s., 

Adelaide    PRi  = +9m.56s.,     SRi  = -16m.39s.,    SRo  = 
River-view  iP  =  +8m.54.*.,  iPR,  =  +10m.37s.,  i  =  -rl5m.24s., 
,     iP.S  = +16m.lls..    i(.'^R2?)  = +18m.43s.,      MZ=^25-9m. 
Sydney  PS  =  +  15m.42s.(  ?S),  SRn  =  +  21m.54s.  Dehra 

Dun  (A  =50"-8)  gives  records  at  lh.l7m.  and  2h.l6m.30s.  Apia  eSRi  = 

^23m.24s.,  To  =lh.33m.49s.  Hamburg  ePR,  =  -lSm.5s.,  MX  =  -r54-8m. 

De    Bilt    PR,  = -rl8m.25s.,     eE  = -T-34m.l9s.,     To  =lh.34m.59s..     Epicentre 
8'-0X.  127  -OE.  Dyce  PR,  = -18m.56s.,    iS  =  +25m.8s.  Eskdalemuir 

PR,  = -rl8m.38s.  Paris     i  =-- +26m.24s.  Bidston    eS  =  +24m.53s. 

Oxford  PR,  =  +18m.47s.,  eS  =  +25m.5s.  Shide  PR,  =  +18m.46s.,  eS  = 

—  25m.2s.  Barcelona    eLX=— 510m..    eLE  =  -^49-6m.  Algiers 

^25m.30s.,  M  =  -56 -4m.  .San  Fernando  MX  =  -86 -4m.  Chicago 

Ann  Arbor  PX  =  +20m.54s.  ?  Ottawa  eL  ?  =  -r52-4m.. 

Toronto     eL=+36-5m.,     L  =  +80-lm.  Xorthfield 

Ithaca  eE  =  +38m.4s.,  eX  =  -r38m.29s.,  LE  =  +64-9m. 
46m.6s.,     L  =  +58-8m.,     M=— 67-7m.  Georgetown 

Washington   eL?  =  +33-4m.,    L  =  +81-4m. 


1919.     Jan.  Id.  3h.  Om.  OS.       Epicentre  20  5S.  178  5W 

A  =--936.   B  =  -02o,  C=--350;  D---026,   E  =  +1000; 

G=  +  -.350.  H  =  +  -009,  K=--937. 
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For  Notes  see  next  page. 


Notes  to  Jan-.  Id.  3h.  Om.  Os. 

.Additional  records:  Riverview  gives  iP=+6m.l3s.,  i  =  +6in.47s.,  iPR,  = 
+  7m.l8s.,  iPR2= +7m.58s.,  iS  = +llm.l6s.,  MZ  =  +14-3in.,  T„  =3h.0m.9s., 
Epicentre  22°0S.  179°-5W.  Sydney  SRj  =-  +13m.0.s.,  P  is  given  as  S  and 
P-=2h.58m.l8s. }  Melbourne    SR,  = +llm.Os.,         SR^  = +12ni.l2s. 

Adelaide   PR,  =  + 9m.  10s.,   PR2  = +9m.05s.  Manila  gives  the   S  and  L 

recorded   above   as    Ps   of  separate   shocks,   also   L?  = +12ni.5.5s.    and   L  = 
M)m.47s.  Osaka    MN  =  4-31Sm.,    T„  =2h.59m.35s.  Kobe    MN  = 

2(llm.  Taihoku    L=+120ni.  Ootomari    S  =  +  17m.53s..     JPR,. 

Zi-ka-wei    PSE  = -r21m.30s.,    P8X  = +21m.44s.,    8R,E  = +25ni.52s.,    LE  = 
+  33-lm..    To  =3h.0m.39s.  Sitka   gives  two   sets   of  e?   records:      eN  = 

+  28m.  14s.,  eE  =  -|- 28m.  18s.,  and  the  two  sets  given  as  L  in  the  table.       Pilar 
P  =  +3m.36s.  La  Paz  PR,  =   hl8m.lls.,    SR,  ^ +27m.39s.  Toronto 

L?  =  +25-9m.,  i  =  +28m.48s.  and  other  L.s.  Georgetown  iE  =  +30m.20s., 

iN  =  +34m.20«.  and   +38m.30s.  Washington  L  =  +32  0m.  and   +39-5m. 

Ithaca     eE  =  +24m.45s.  Ottawa     eSE  ?  =  +  24m.8.s.,     iN  = +29m.24s.. 

+  34m.38s..    +38m.4(ls.,   also   several   Ls,   T„; --3h.l2m.5r)S.  Northfield 

L=+28-8m.  Harvard     PR,N  =20m.56s.,      P1{,E  = +20m.')7s.,     eE  = 

+  22m.34s.,  SR,N  = +30m.59s..  To  =3h.llm.43s.  Dyce  iP  = +19m.46s., 

PR,  = +22m.57s.  Lemberg   i=+19m.39s.,    M,  =  +20-2m.  Bidston 

PR, -+23m.6s.  Do     Bilt    iE  = +41m.44s.,     mN  = +48m.l0s.,     mE  = 

+  o5ra.3s.  Uccle  i,  = +21m.l3s.,     i(PR,)  = +23m.23s.,    i.  = +33m.39s., 

i3=+42m.0s.  Strasbourg    iN  = +42m.25s.  Zurich    i=+19m.33s. 

Athens  i  =  +  19m.58s.  Moncalieri  i  =  t-  19m.52s.,  MN  =  +50 •3m.       Monte 

C'assino,    P   may   be   one   hour  late.  Pompeii,    manuscript  record   L  = 

+  43-8m.  Coimbra    iN  = +46in.31s.,     iE=+46m.33s.  Barcelona 

PR,  =  +24m.23s.,      PRa  =  +25m.53s.,      PR3  =  +27m.59s.,      iE  =  -l-37m.l8s. 
Algiers  PR,  =  +24m.46s.,  i  =  +35m.8s. 


Jan.  Id.  Records  also  at  Oh.  (Zi-ka-wei).  Ih.  (Manila).  41i.  (La  Paz  and  ;\Iizu- 
sawa),  ah.  (Bombay,  Batavia,  and  La  Paz),  6h.  (Taihoku  and  Manila), 
7h.  (Helwan  and  Manila),  14h.  (Mizusavva  and  La  Paz),  16h.  (Manila, 
De  Bilt,  and  Ekaterinburg),  18h.  (La  Paz),  20h.  (San  Fernando),  21h. 
(Paris). 


Jan.  2d.  Records  at  Oh.  (Ekaterinburg  and  Taihoku),  3h.  (San  Fernando),  8h. 
(Athens),  13h.  (Manila),  14h.  (La  Paz  and  Athens),  19h.  (La  Paz),  21h  . 
(Athens,  De  Bilt,  Helwan,  and  Vienna),  22h.  (Manila),  23h.  (Helwan 
and  Athens). 


Jan.  3d.  Records  at  Oh.  (Manila,  San  Fernando,  and  Nagasaki),  2h.  (Andalgala), 
3h.  (La  Paz,  Mizusawa,  and  Zi-ka-wei),  4h.  (Manila,  Helwan,  Ekaterin- 
burg, De  Bilt,  and  Bidston),  6h.  (Zi-ka-wei  and  Taihoku),  8h.  (Uccle  and 
Strasbourg),  16h.  (La  Paz),  19h.  (Ekaterinburg),  22h.  (Ascension),  23h. 
(Manila). 


Jan.  td.  14h    17m.  37s.     Epicentre  ;>°-4N.  125°-2E.  (as  on  1919  Jan.  Id.). 

A  =  --574,   B=+-81.3.   C  =  +  094. 

A             P.       O-C.           S.  0-C.  L.  M. 

,           m.  s.         s.           m.  s.  s.  m.  m. 

Mamla                       101      e  2  41      +10            —  —  40  5-6 

Batavia                     21-7       e5      1            0            —  —  —  12-5 

Zi-ka-wei                 260      e  5  27      -21      e  10     1  -21  —  — 

RoccadiPapa      102-8           —           —      e  31  48  ?SR,  —  33-8 


Manila  gives  also  MN  =  +4-8m. 


Jan.  4d.  Records  also  at  Ih.  (Melbourne  and  Riverview),  2h.  (Helwan,  Rocca  di 
Papa,  San  Fernando,  and  Manila),  3h.  (Athens  (2)  and  Zurich),  4h. 
(Lick),  5h.  (La  Paz  and  Batavia).  91).  (Tokyo,  Ootomari,  Mizusawa,  and 
Pompeii),  20h.  (Zi-ka-wei),  21h.  (Zi-ka-wei  and  Riverview). 


Jan.  5d.  lah.  25m.  .SO?.     Epicentre  4n^0X.  20'0E.  (as  on  lOlS  April  27d.  lOh.). 

A  =  +-720,   B  =  +-262,  C  =  + -64.3  ;  D  =  + -342,  E  =  --940; 

G=+-604,   H  =  +-22n.  K  =  --766. 

-C.        L.  M. 
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12-2 

318 

— 

— 

e  *4  50 

Helwan 

13-7 

134 

7   30 

?L 

— 

Hamburg 

15-2 

337 

c  3  30 

-12 

— 

Paris 

15-2 

311 

— 

— 

— 

Uccle 

15-3 

320 

— 

— 

— 

De  BUt 

158 

325 

— 

— 

— 

Eskdalemuir 

21-7 

322 

— 

— 

— 

Edinbursh 

22  0 

324 

2  30 

7. 

— 

Kkaterinburg: 

311 

44 

e  5  51 

-48 

e  10  55 

21 

2(; 

— 

2-7 

— 

2-9 

— 

3-7 

e  3-6 

4-8 



5  1 

5-4 

61 

6-4 

8-0 

(7-5) 



e  8-2 

109 

c  8o 

11  5 

0  8-4 

— 

e  8-5 

91 

U-3 

— 

(12-5?) 

14-5 

15-5 

19-2 

-58 

Additional  records  :    Vienna  srives  MX  =  —  5-7ni.  Moncalieri  MX  =  4-9-8m. 

Hambnrp:  MX  =  -fll-3m.  De  Bilt  MX--f9-2m.  Pola  and  Monte 

Cassino  sivc  their  records  at  16h.,  Central  European  time.  Edinburgh 

P  may  be  lOmin.  too  small. 

1919.     Jan.  Sd.  19h.  51m.  40s.        Epicentre   29°  6S.  71    5W. 

(as  on  1918  May  20d.). 
A=-r-276,   B  =  --823,  C=--494;  D  =  --948,   E  =  --317 


G  =  - 

-157, 

H  =  -i-  -468,  K 

=  -■870. 

A 

Az. 

P. 

o-c. 

S. 

0-C. 

L. 

M. 

^ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Andalsala        k. 

50 

67 

4  38 

? 

— 

— 

5-3 

6-6 

N. 

5  0 

67 

4  56 

j 

— 

— 

5-7 

6-4 

Pilar                  E. 

6-9 

110 

2  44 

?s 

(2  44) 

—  23 

4-8 

6-1 

La  Quiaca        e. 

91 

36 

5  56 

?L 

— 

— 

8-0 

8-8 

X. 

91 

36 

6     8 

?L 

— 

— 

(6-1) 

90 

Qpolletti 

98 

164 

4  44 

^S 

(4   44) 

+  21 

5-8 

7-8 

La  Paz 

13-4 

14 

3   12 

-   6 

5   23 

-30 

6-3 

8-2 

Rio  de  Janeiro 

26-2 

82 

e  6  20 

4-30 

15      2 

?L 

(15-0) 

181 

Ascension 

57  -5 

81 

45  20 

I 

51   20 

? 

— 

— 

Georgcto^vn 

68-7 

355 

e  11   20 

+  ii 

18  31? 

-99 

— 

— 

Chicasro 

72-9 

350 

20  39 

?.s 

(20  39) 

-22 

43-8 

— 

Cape  Town 

740 

121 

20  20 

?s 

(20  20) 

-54 

— 

39-8 

Ottawa 

751 

357 

— 

— 

i  21   27 

0 

e  43  -3 

— 

Berkeley 

82 -4 

322 

— 

— 

— 

— 

e  43-0 

— 

San  Fei'nando  E 

901 

47 

27   20 

>_i; 

(27    20) 

-185 

— 

63-3 

Victoria 

90-8 

328 

— 

— 

— 

48-3 

51-8 

Coimhra 

911 

43 

— 

. — 

e  48   18 

?L 

51-3 

— 

IloiKjIuIn 

97-5 

291 

e  25   44 

?s 

(25  44) 

+  13 

46-3 

52-3 

Kev. 

1021 

38 

— _ 

— 

— 

— 

— 

63-3 

Paris 

102-4 

40 

— 

— 

e  53  20 

?L 

(58-3) 

62-3 

Eskdalemuir 

102-8 

34 

— 

— 

— 

— 

45-3 

— 

Edinburgh 

103-2 

34 

27   50 

?s 

(27   50) 

+  84 

— 

59-3 

Moncalieri 

103-6 

46 

— 

— 

e  26     8 

-21 

52-9 

— 

Uccle 

104-4 

39 

— 

■ — 

. — 

— 

— 

61-3 

Riverview 

104-8 

218 

— 

— 

— 

— 

e  48-2 

57-2 

Florence 

105-1 

49 

— 

— 

— 

— 

48-3 

64-3 

De  Bilt 

105-4 

39 

— 

— 

e  27  57 

+  71 

52-3 

58-8 

Hamburg 

108-6 

38 

— 

— 

— 

— 

e  59-3 

— 

Mauritius 

110-2 

130 

55    14 

?L 

— 

— 

(55-2) 

— 

Helwan 

114-3 

69 

20  20 

?PR, 

— 

— ■ 

— 

72-0 

Ekaterinburg 

137  1 

37 

i  19  40 

[+    61 

i  32   12 

-^85 

59-3 

82-6 

Batavia 

144-2 

178 

e  20  34 

I  -f471 

— 

— 

— 

21-2 

( 'oloinbo 

144-8 

124 

84   20 

?L 

— 

— 

(S4-3) 

93-3 

Manila 

J611 

220 

— 

— 

e  31   56 

1 

— 

— 

Tailioku 

167-6 

252 

— 

— 

37    51 

j 

(56-4) 

— 

Additional  records:     Pilar  gives  MX=-+6-4m.  La  Paz  To  =-19h.52m.lls. 

Rio    de    Janeiro    e^+7m.26s.,    L=    +16-8m.    and     +17-Sm.  Chicago 

.S -= +28m.45s.,     ?SR,,    L=-+46-7m.  San    Fernando    PX  =17h.54m.Os., 

MX  =  +62 -3m.  Riverview  MX  -  +60  ■2m.  De  Bdt  MX  =  +62-3m.. 

To  =19h.52m.lls.  Ekaterinburg     i  =  +22m.9s.      and      +23m.l5s. 

Taihoku  L  =  +38-lm.         The  L  in  the  table  is  the  PS  of  a  supposed  second 
shock. 


Jan.  5d.     Records  also  at  6h.  (Nayusaki),  'Jh.  (Tokyo),  2111.  and  -'Jh.  (Tailioku). 

1919.     Jan.  6d.  22h.  24m.  10s,        Epiceutie  11    7S.  162   5E. 

(as  on  VJl>  Mar.  I'Jd.). 

A  -  -  yM,  B  -  +  -294,  C  = 203  ;  D  -  +  -301,   E  =  +  9-31  : 

G  =  +193,   H--061,  K  =  --979. 


A 

Az. 

I'. 

O-C 

s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.   s. 

s. 

Ml. 

ni. 

RivtT^ic^v 

24-4 

203 

i  5   32 

II 

i  9   46 

-    6 

e  11-9 

14-9 

Apia 

25  1 

98 

5   44 

n-     5 

— 

— 

11-8 

13-2 

Melbourne 

30-5 

208 

()   32 

-     1 

11   50 

-^    7 

15-7 

16-8 

Adelaide 

31-8 

219 

C   30 

-15 

11   32 

—  3.'> 

15-8 

17-8 

Manila 

4S-9 

302 

0  9      2 

+    3 

15    16 

-49 

19-0 

21  0 

Honolulu 

50-9 

49 

8   32 

-40 

15   50 

-40 

e  22-7 

30-8 

Tokyo 

52-0 

338 

— 

— 

e  16      7 

-37 

— 

— 

Osaka 

o3  0 

332 

9    16 

-10 

16   35 

-21 

22-6 

28-8 

Taihoku 

54-3 

314 

e  9   32 

-    3 

— 

— 

25-8 

27  -5 

Mizusawa         e. 

54-6 

340 

9   29 

—    8 

15   48 

-88 

— 

— 

X. 

54-6 

340 

9   43 

-f    6 

16   24 

-52 

— 

— 

Bata\ia 

5o-2 

272 

9   33 

—    7 

— 

— 

29-7 

21-0 

Zi-ka-wei 

58 -3 

320 

e  9   49 

-12 

e  17   31 

-32 

— 

— 

Colombo 

84-3 

278 

19   50 

? 

— 

— 

— 

63-8 

Berkeley 

Si-S 

50 

— 

— 

e  23   25 

—    3 

— 

— 

Lick 

S6-0 

51 

— 

— 

— 

— 

e  40-8 

— 

Kodaikanal      e. 

87-3 

281 

23    14 

?!^ 

(23    14) 

-30 

561 

63-8 

Victoria 

88-5 

40 

23   45 

'k> 

(23   45) 

-13 

39-5 

52-3 

z. 

88-0 

40 

— 



— 

— ■ 

41-8  . 

46-8 

Bombay 

93-5 

289 

16  50 

J  PR. 

— - 

— 

— 

— 

Mauritius          e. 

99-4 

247 

39  56 

I 

— 

— 

53-0 

54-2 

X. 

99-4 

247 

43   26 

?L 

— 

— 

(43-4) 

52-7 

Ekaterinburg 

IOC -3 

326 

e  18   15 

?PR, 

i  27   20 

+  25 

47-8 

52-9 

Cipolletti 

110-7 

140 

58   44 

?L 

— 

— 

68-3 

70-9 

CWcat'o 

112-0 

49 

— 

— 

e  52  50 

?L 

56-8 

— 

Toronto 

118-3 

46 

— 

— 

— 

— 

62-4 

690 

Ottawa 

120-4 

44 

— 

— 

— 

— 

e  61-8 

— 

Wasliinyrtou 

120-9 

51 

— 

— 

— 

— 

e  66-3 

— 

Cape  To\\ii 

123-0 

216 

29   44 

?S 

(29  44) 

+  32 

— 

08-4 

Harvaril 

124-4 

46 

— - 

— 

55   33 

? 

02-3 

— 

Hehvan 

131-3 

300 

21    50 

.'PR, 

— 

— 

— 

— 

Hambm-i: 

132-8 

339 

— 

— 

— 

— 

c  58-8 

73-8 

Edinburgh 

134-4 

34S 

52   50 

?L 

— 

— 

(52-8) 

88-3 

De  BUt           E. 

135-7 

340 

— 

— 

c  39   44 

■2 

e  58-8 

62-3 

X. 

135-7 

340 

— 

— 

e  46   32 

i 

— 

78-0 

Bidstou 

136-7 

347 

23   20 

?PR, 

28   26 

-138 

— 

49-6 

Uccle 

1370 

340 

— 

— 

— 

. — . 

— 

72-8 

Kew 

137-9 

344 

71   50 

?L 

— 

— 

(71-8) 

121-8 

Paris 

139-3 

340 

— 

— • 

— 

— 

e  72-8 

80-8 

Florence 

139-5 

329 

50   50 

!h 

— • 

— 

(50-8) 

70-8 

Moncalieri 

140-4 

332 

c  37    53 

? 

50   48 

? 

68-7 

85  -9 

Tortosa 

146-9 

335 

19   43 

[-   81 

— 

— 

74-8 

88-0 

Algiers 

148-8 

324 

— 

— 

• — 

e  80-8 

85-3 

San  B^eruaudo 

153-3 

340 

(37   20) 

; 

— 

— 

83-8 

110-3 

Additional  records:  Riverview  gives  eP^+5m.25s.,  PR.  = +6m.37s.,  PS  =^ 
+  10m.4s.,  MN  =  +13-8m.,  MZ  =  +17-9m..  T„  -22h.24m.3s..  and  assigns  the 
epicentre  12°-0.S.   163°0E.  Apia  ei-+4m.2s.  Adelaide  gives  PRi  = 

+  7m.47s..     SR,  = +13m.50s..     M. -+20-0m.  Manila     MN  =  +20-8m. 

Osaka   MN=+30-lm.,   To  =-22h.24m.l5s.  Victoria   records  S  as  P  and 

gives    S  =  +29m.39s.  Ekaterinburg    8  =  +25m.35s.  Cliicago    L  = 

60-8m.  and    +66-8m.  Toronto  eL  = +66 -3m.  and    +74-4m.  Ottawa 

L  =  +85-8m.    and     +100-8m.  Cape    Town    S  = -38m. 32s.    (.'SR,). 

Harvard  gives  a  fictitious  To?  at  23h.4m.l5s.  :    also  LE  =  +66-7m.  Ham- 

burg MN  =  +79 -8m.  Eskdalemuir  (  A  =135'0)  gives  23h.0m.  to  0h.50m. 

De  Bilt  gives  a,-;  epicentre  12"0S.  163  -OE.  Paris  MN  =  +7C-8m.  San 

Fernando  MN  =  +109-8m.  ;     P  is  given  an  hour  too  soon.  Riverview, 

Apia,  and  Zi-ka-wei  record  their  observations  as  on  7d. 


Jau.  6d.  Records  alM)  at  Oji.  (Mizusawn),  lli.  (Lu  I'az),  21i.  (Hehvan),  :;ii.  (Tai- 
hoku), 7h.  (Tailioku),  18h.  (Hokoto,  San  Fernando,  and  Taihoku  (2)  ), 
20h.   (Sydney  and  Perth),   22h.   (Mizusawa),   23h.   (La  Paz). 


Jau.  7d.  Records  at  Oh.  (Rio  Tiuto,  Toronto,  Hiirvaril,  and  Victoria),  •Jli.  (Monca- 
lieri  and  Colombo),  -th.  (Riverview),  12h.  (Honolulu),  loh.  (Taihoku), 
18h.  (Zi-ka-wei),  22h.  (Zi-ka-wei,  Apia,  and  Riverview,  but  these  have 
been  entered  in  the  table  for  (Jd.  22h.,  and  a.ssumed  feavcu  for  the  wrong 
day),  23h.  (Helwan  and  La  Paz  (2)  ). 


Jau.  Sd.  Ih.  46ui.  50;^.      Epicentre  2o-0X.  4(i-0\V. 

A  =  +  -630,   B  =  -  -652,  C  =  +  423  ;  D  =  -  -7 19,   E  =  -  -695  ; 

G  =  +-294,   H  =  --304,   K  =  --906. 

A         Az.         P.        O-C.         S.         0-C.  L.         M. 


0 

m.  s. 

s. 

m.  s. 

*?. 

m. 

m. 

HarvEird 

27  0 

310 

— . 

— 

8     1 

? 

e  111 

— 

Wasliington 

29-6 

305 

— 

— 

— 

— 

e  14  2 

— 

Georgetown      E. 

29-6 

305 

— 

— 

e  11   27 

+    0 

e  14-2 

— 

Ottawa 

311 

319 

— 

— 

e  11   28 

-25 

e  14-2 

— 

Toronto 

330 

316 

— 

— 

— 

— 

16-3 

21-2 

Ann  Arbor 

35-5 

311 

— 

— 

— 

— 

— 

19-2 

San  Fernando 

35>> 

61 

13   5S 

?S 

(13   5S) 

+  51 

— 

21-7 

Chicas^o 

3S1 

309 

(8   30) 

+  51 

.S   30? 

?P 

19-2 

— 

lia  Paz 

46-8 

210 

8   41 

—    5 

15   39 

+    1 

22-3 

26-6 

De  BUt 

46-9 

42 

. — 

— 

— 

— 

e  20-2 

22-9 

Florence 

49-7 

51 

— . 

— 

— 

— 

— 

24-2 

Victoria 

03-4 

315 

30   18 

?L 

— 

— 

34-8 

37-7 

Cape  Town 

8.)0 

131 

39     4 

?L 

— 

— 

(391) 

41-7 

Honolulu 

99  4 

300 

• — 

— 

— 

— 

e  50-2 

56-4 

Additional  records  :    Harvard  LN  =  +18 -2^1.  Toronto  gives  eL  =  +18 -em. 

San    Fernando    MX  =  +18-7ni.  Chica-so    P?  =]h.45m.45s.    and    cL ?  = 

+  14-2m.         La  Paz  T„  =lh.46m.44s.         Florence  P  =lh.  45m.0s. 


Jan.  Sd.  lOh.  12ui.  53s.      Epicentre  40  -OX.  47~'0E. 

A  =  +  -523.  B  =  +  -560,  C  =  +  -643  ;         D  =  +  -731,  E  =  -  -682  : 
G  =  +-439,  H  =  +-470,  K  =  --766. 

A        Az.            P.        O-C.          S.  O-C.        L.  M. 

o          o          I'l.  »•        s.           lu.  .s.  tj.           m.  m. 

Helwan                      16-3     230          7      7        ?S          (7      7)  +   5           —  — 

Ekaterinburg           190        23       i  4  30      +1       18     4  +2        10-1  12-6 

Vienna                       23-3     301          5   19      -    1          —  —           —  14-4 

De  Bilt                       30-9     308          —              —         —  —    e  161  — 

Bidston                       36  (I      308          —              —          —  —           —  20-1 

Edinburgh                30  1      313        IS     7        ?L           —  —      (18-1)  27-6 

Additional  records  :    De  Bilt  gives  cLN  =  +15-lni.  Eskdalemuir  (  A  —  36°-l) 

records  from  10h.30m.  to  l(>h.50m. 


Jau.  Sd.  211i.  45m.  20s.      Epicentre  ir-7.S.  162  •5E.  (a.s  on  1919  Jau.  6d.). 
A  =--931,    B-+-294,   C----203. 


A 

P. 

m.  s. 

O-C. 

s 

S. 
A.  s. 

O-C. 

s. 

L. 
m. 

m. 

Riverview 
Honolulu 
Batavia 
La  Paz 

2  4°  4 

50-9 

55-2 

122o 

e  6   10 

25  34 
32   16 

+  38 

?L 
JSR, 

9  54 

+    2 

c  11-9 
25-8 
(25-6) 

13-7 
30-2 
25-8 

Riverview  gives  MX  =  +12  ■9m.  Malabar  gives  eP  — iS  =17-5s.,  so  appa- 

rently this  and  Batavia  give  the  record  of  an  independent  very  local  earth- 
quake. 

Jau.  8d.  Records  also  at  Ih.  (Harvard  record.s  an  explosion  at  Acton),  61i.  (Houo- 
lulu  and  Riverview),  8h.  (Helwan  aud  La  Paz),  12h.  (La  Paz),  14h. 
(Kocca  di  Papa). 


Jan.  9d.     Records  at  Oh.  (La  Paz  aud  San  Fernando),  lOh.  (La  Paz),  llh.  (Har- 
vard), 19h.  (Manila,  La  Paz,  and  Ekatorijibiurg),  22h.  (Ekatcriuburg). 


Jan.  lOd.  Records  at  Ih.  (Sau  Fernando),  4h.  La  (Paz),  5h.  (Hehvau,  Batavia, 
La  Paz,  Manila,  and  Riverview),  6h.  and  8h.  (Rocca  di  Papa),  lOh.  (La 
Paz),  16h.  (Tokyo),  18h.  (Melbourne  and  Rivcrvie-\v),  19h.  (Hchvan  and 
San  Fernando),  '2?,h.  (Xai^a.sakl). 


Jan.  lid.  9h.  35m.  10s.     Epicentre  14° -SN.  145°-5E.  (as  on  1917  June  18d.). 

A  =  -  -798,   B  =  +  olS,  C  =  +  -250  :  D  =  -f  oGCj,  E  =  +  Sii  : 

G  =  --20G,   H  =  +142,   K  =  --968. 

A  Az.  P.  O-C.        .S.  0-C.  L.  M. 

o  o  111-  •'^-  **•  111-  ^-  p-  m-  Ill- 
Manila  23-8  274  e  5  34  +  8  —  —  10-9  — 
Taihoku  24-8  299  —  —  (10  2(;)  +27  10-4  — 
Batavia  43(5  244  18  9  -14  —  —  —  — 
Honolulu  53-9  75  —  —  —  —  25-7  35-0 
Ekat^^Tinburi?  75-1  327  i  11  5(J  +0  23  37  ?  35-8  47-2 
De  Bilt  1051  336  —  —  —  —  e  598  700 
La  Paz                     147-5  98  19   47  [-   51        —                —  —  — 

TJe  Bilt  yrives  eLN  =  +5S-8ni. 

(1       Jan.  lid.      Records  also  at  Oh.    (San   Fernando),    5h.    (llelwan).    lOli.   and    131i. 
[j  (Taihoku),  14h.  (Riverview). 

Jan.  12d.  13h.  21m.     Epicentre  close  to  Tokyo,  wliich  give.-'  P -^  +9s.,  S  =  +30s. 
Kobe    gives    PSE  =  +19s.,     PSN  =  +18s.,    LMEN  = +59s.  Osaka 

P  =  +22s.,    L  =  +5Gs.,    M  =  +l-5m.  Mizusawa   PE^+65s.,    PN  = 

+  66s.,  «EN=  +2m.l0s. 

Jan.  12d.  15h.  25m.  55s.      Epicentre  22°-0S.  170°-0K.  (as  on  1917  Feb.  12d.). 

A  =  --913,   B=+1G1,   E  =  --375. 

A         Az.  P.  O-C.  S.  O-C.         L.  M. 

o  ni.  s.           s.  m.  s.  s.  ui.  m. 

Riverview                 20-4        230  e  4   41  -   5  e  8  32  0          lOG  12-7 

Manila                       CO -4        303  e  10   29  +14  —  —             —  — 

Ekaterinburg        118-8       324  —             —  —  —         57  1  — 

De    Bilt                   147-7        343  —              _  _  _      e  73  1  80-3 

RiverA^ew    gives    also   iS  =  +8m.35s.,    P8=+Sm.45s.,    MX=+131m.,    To  = 
15h.25m.47s. 


Jan.  12d.     Records  also  at  5h.   (llelwan),  Gh.   (Riverview),   71i.   (Taihoku),   llh. 
(Rocca  di  Papa,  Taihoku,  and  Pompeii). 


Jan.  13d.     Records  at  llh.  (Ekaterinburg  and  De  Bilt).  12h.  (Manila),  14h.  (La 
Paz),  17h.  (Lick),  20h.  (Jamaica),  21h.  (.San  Fernando),  22h.  (Taihoku). 


Jan.  14d.      Records  at  15h.  (Taihoku),  IGli.  (Kew),  19h.  (Sau  Fernando,  Batavia, 
and  Lick),  20h.  (Taihoku),  21h.  (Pompeii). 


Jan.  15d.     Record.s   at   2h.    (Chicago   and    Riverview),    lOh.    (Edinl)urgh),    12h. 
(Taihoku  (2)  ),   llh.   (San  Fernando),   22h.   (La  Paz). 


Jan.  16d.     Records  at  3h.  (La  Paz),  «h.  (Rocca  di  Papa),  lOh.,  14h.,  and  15h. 
(La  Paz). 


10 
1919.     Jan.  17d.  11h.  49ni.  50s.      Epicentre  16  OX.  96  OW 

(as  ou  1917  Mar.  fid.). 

A- -100,   B---9o0,  C=  +  -27G;  D  =  --995,   E  =  + -105  ; 

G  =  -029,   H  =  --27i,   K  =  --961. 


A 

Az. 

P. 

o-c. 

s. 

0-G. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucsou 

K. 

21°-0 

323 

4  38 

-15 

8   50 

+    0 

10  0 

12  0 

X. 

21  0 

323 

4  27 

-20 

8   39 

—   5 

10-5 

11-8 

CMcatro 

2(J-7 

14 

5  51 

-   4 

10   35 

0 

u  14-8 

— 

Georgetown 

K. 

28-2 

33 

e  3  51 

I 

11    17 

+  14 

271 

- — 

X. 

28-2 

33 

e  4    10 

I 

11    18 

+  15 

28  1 

— . 

•/.. 

28-2 

33 

c  3   50 

t 

— 

— 

28-4 

— 

WasliiiiKtou 

28-2 

33 

e  5   55 

-i5 

11   17 

+  14 

e  23-5 

— 

Cheltenham 

K. 

28-2 

:;3 

11    19 

'.'S 

(11   19) 

+  10 

— 

19-7 

X. 

28-2 

33 

11    27 

■;s 

(11   27) 

+  24 

— 

19-7 

Ann  Allior 

K. 

2s-;; 

19 

0    10? 

-  1 

10  34 

-30 

— 

10-7 

X. 

28-;} 

19 

5   40 

-25 

10  40 

-24 

— 

10-9 

K. 

28-3 

19 

5   34 

-37 

10  40 

-24 

. — 

10-9 

X. 

28-3 

19 

5   40 

-31 

10  40 

-24 

— 

11-2 

Toronto 

.-no 

24 

— 

— 

— 

— 

19-9 

27  0 

Ithaca 

31-2 

28 

c  7     0 

+  20 

11   40 

—    8 

c  20-2 

— 

Berkeley 

31-8 

318 

— 

— 

c  11   31 

-34 

— 

19-5 

Ottawa 

33-9 

20 

1  7     0 

-   4 

e  12  38 

-    1 

20-2 

— 

Harvard 

K. 

33  n 

34 

e  7      5 

+    1 

12  52 

+  13 

22  0 

— 

Victoria 

39   1 

331 

19   17 

«L 

— 

— 

20-8 

22-2 

Z. 

39-4 

331 

19    10 

ih 

— 

— 

(19-2) 

22-7 

La  Paz 

42-6 

138 

(«   17) 

o-    2 

14   50 

+  13 

24-3 

26-8 

Honolulu 

58-7 

280 

. — 

— 

— 

e  27-7 

31-2 

Edinburijli 

78-1 

35 

12    10 

+    1 

— 

— 

— 

52-2 

Bidston 

78-9 

37 

— 

— 

27    28 

?SKi 

— 

44-4 

Ue  Bilt 

84-0 

:!7 

— 

— 

23   32 

+  24 

e  48-2 

520 

Hehvan 

lUG 

48 

32    10 

•> 

— 

— 

— 

— 

Additional  records  :     Chicago 
Berkeley   MN  --  +19-8m. 
+  44 -2111..   T„-llh.49m.44s. 
SE! -- +i2m.39s.,    LN-+2 


llh.49m.23s. 


fives  L  =  +]8-2m.  Ithaca  SN  =  +llm.50s. 

Ottawa  e JN  = +12m.l5s.,    Ij=+33-2m.   and 

Harvard  eJ  =llh.51m.37s.,  cE  =  +8ui.8s., 

•2ni.  La    Paz   gives    P   as   PRi   and    To  — 


De    Bilt   MN  =  +01  Im. 


Hehvan   PN=+34m.lOs. 


Jau.  17d.  Uecords  also  at  2h.  (Sun  I'ernando),  8h.  (La  Paz),  13h.  (Ekaterinburg), 
18h.  (La  Paz),  19h.  (Ekaterinburg).  20h.  (La  T'az),  21h.  (San  Fernando), 
22h.  (La  Paz,  Zi-ka-\vei,  and  Manila),  23h.  (De  Bilt  and  Ekaterinburg). 


Jau.  ISd.  5h.  52iu.  30s.      Epicentre  3  -5^.  102"oE.  (as  on  1910  Aiiril  15d.). 


A  =  --210, 

B  =  +  -975,   C 

=  -•001 

D  =  +-970, 

E=  + 

•210  ; 

G  =  + 

013, 

H  =  -  000,   K  = 

-■998. 

A 

Az. 

P. 

O-C. 

;^. 

O-C. 

L. 

M. 

„ 

^ 

ni.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Batuviii 

5  1 

123 

e  0   49 

-30 

2    18 

_    •> 

— 

7-6 

( !()lomb(j 

24-9 

294 

0     0 

+  29 

(9    21) 

-37 

9  4 

11-2 

Manilji 

25  -7 

45 

e  0   24 

+  39 

n  21 

+  05 

10  0 

171 

Kodaikanul 

28-5 

299 

10  48 

?S 

(10   48) 

-20 

100 

170 

Perth 

311 

158 

11   59 

?S 

(11   59) 

+   6 

— 

— 

Taihoku 

34  0 

33 

— 

— • 

e  12  49 

+   9 

19-8 

21-5 

Bombay 

30-8 

308 

7      7 

-21 

— 

— 

— 

20-6 

Zi-ka-wei 

391 

20 

e  7  51 

+    4 

e  14     0 

+   7 

— 

24-9 

Adelaide 

45-9 

138 

18  27? 

?SR, 

24   55 

?L 

306 

37-6? 

Mauritius 

40-5 

245 

12  42 

?8 

(12   42) 

-173 

— . 

16-7 

Melbourne 

51-8 

137 

17   24 

?S 

(17    24) 

+  43 

36-3 

49  0 

Rivervicvv 

54-5 

130 

e  17   54 

?S 

(17    54) 

+  39 

0  31  0 

33  0 

Sydney 

54-5 

130 

28   42 

?L 

32   24 

? 

33-8 

37-3 

Ekaterinburg 

09  1 

337 

ill    12 

0 

i  20      3 

-12 

32-5 

38  0 

Helvvan           e. 

75-5 

302 

21    12 

?s 

(21    12) 

-20 

— 

49-4 

N. 

75-5 

302 

21     0 

'fS 

(21      0) 

-32 

— 

50-8 

Rocou  di  Pupa 

92-2 

312 

— 

— 

c  24      0) 

-31 

c  241 

— 

Hamburg 

911 

324 

— 

o  24  30 

-30 

e  53-5 

62-5 

Continued  on  next  payc. 
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A 

Az. 

P. 

o 

o 

m.  s. 

De  Bilt 

E. 

97-3 

322 

— 

X. 

97-3 

322 

— 

Uccle 

97-9 

321 

— 

Kew 

100-7 

322 

. — 

Eskdalemuir 

lOlS 

326 

24   47 

Bidstoii 

102-1 

321 

2.)   54 

Ottawa 

13S0 

2 

— 

Chicago 

140-7 

12 

— 

La  Paz 

158-0 

24 

20  43 

0-C. 


?s 


s. 

0-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

24  37 

-52 

e  54-5 

64-0 

e  25     3 

-26 

e  49-5 

59-2 

e  24  48 

-47 

— 

59-5 







67  "5 

(24  47) 

-86 

51  -5 

(25   54) 

-22 

— 

57  0 

— 

— 

e  79-5 

— 

— 

— 

84-5 

— 

34   53 

? 

83-1 

84-1 

1>%  To  =5 

h.51in.30s.          INtanila 

[-^37] 

Additional  records  :    Batavia  gives  P  lOmin.  ear]>',  To  =5h.51ni.30s. 

MJS:=  -19-6m.,  T„=5h.  52m.  53s.        Zi-ka-\vei  MN= +  26-9m.,  To  =  5h.52m.35s. 
Adelaide  SRi  =  -r27m.30s.  Riverview  gives  S  as  eP  and  S  =  -f  24m. 6s., 

SR,  = -!-27m.30s.,      MN  =  +33-3m.  Ekaterinbm-g      iSR,  = -f  24m.26s., 

epicentre  1"0'S.  102'23'E.  ;    this  station  gives  all  its  observations  one  hour 
late.  Hamburg    MN  =  -i-58-5m.  De    Bilt    eN  = -f 39m.l8s.,     To  = 

5h.52m.40s.,    epicentre   4°-0S.    99'-3E.    (Sumatra).  Eskdalemuir    L  = 

-r68-5m.  La  Paz   PR,  = -r24m.54s.,    T„  =5h.53m.55s.  ? 

Jan.  18d.  Records  also  at  Ih.  (Nagasaki),  5h.  (La  Paz).  9h.  (Harvard),  13h. 
(Batavia),  14h.  (Florence),  loh.  (Taihoku),  21h.  (Manila),  23h.  (La  Paz). 

Jan.  19d.  Records  at  Oh.  (San  Fernando),  lli.  (La  Paz),  llh.  (Ekaterinbiu-g  and 
Rio  Tinto),  I2h.  (Ekaterinburg  and  Manila),  15h.  (La  Paz),  17h.  (Manila). 
19h.  (La  Paz),  21h.  (Taihoku),  23h.  (Helwan,  La  Paz,  and  San  Fernando). 

Jan.  20d.  Records  at  2h.  (Barcelona),  9h.  (Lick  and  Berkeley),  13h.  (Manila), 
De  Bilt  gives  a  series  of  ten  e's  at  13h.,  due  to  an  explosion  in  Belgium. 

Jan.  21d.  Records  at  Ih.  (San  Fernando),  2h.  (Manila,  Monte  Cassino,  and 
Rocca  di  Papa),  7h.  (Batavia,  Riverview,  and  Manila),  8h.  (Batavia 
and  Monte  Cassino),  9h.  (Ekaterinburg),  lOh.  (Rocca  di  Papa,  Paris, 
Edinburgh,  De  BUt,  Helwan,  Pompeii,  Bidston,  and  Vienna),  llh. 
(La  Paz  and  Cape  To^Ti),  15h.  (Mam'itius),  20h.  (San  Fernando). 

Jan.  22d.  3h.  24m.  20s.     Epicentre  41= -OX.  24' -eE.  (as  on  1918  Mar.  31d.). 
A  =+-686,  B  =  +-314,  C  = -i- -656. 


A 

P. 

0-C. 

S.        0  -c. 

L. 

M. 

m.  s. 

s. 

m.  s.           s. 

m. 

m. 

Athens 

3°2 

1     0 

+  10 

e  1   32        +4 

i  1-7 

1-8 

Pompeii 

7-6 

1  49 

-   6 

3  23        -  3 

5-7 

— 

Rocca  di  Papa 

9-0 

4   12 

?S 

(4  12)       +   9 

4-6 

Zante  (  A  =5  •7m.)  gives  a  record  at  3h.24m. 

Jan.  22d.  Records  also  at  Ih.  and  4h.  (Helwan).  9h.  (La  Paz),  13h.  (Florence), 
15h.  (La  Paz,  Tokyo,  and  Mizusawa).  ISh.  (La  Paz),  19h.  (Tokyo.  Mizu- 
sawa,  and  Zurich),23h.  (San  Fernando  and  ManUa). 

Jan.  23d.  Records  at  4h.  (Tokyo),  9h.  and  lOli.  (Taihoku),  llh.  and  15h.  (La 
Paz),  21h.  (San  Fernando  and  Riverview),  23h.  (La  Paz). 

Jan.  24d.  3h.  25m.  50s.     Epicentre  36''0N.  139^-OE.  (as  on  1918  May  7d.). 

A  =  --611,   B  =  -f-531,  C=-f-588. 

Direct  comparison  with  1918  May  7d.  suggests  that  the  epicentre  is  very  probably 
the  same  in  both  cases  ;  but  if  Osaka  and  Kobe  record  P  rather  than  S.  as 
seems  likely,  the  epicentre  should  be  fiuther  east,  say  at  36°-0X.  140° ■4E. 

A  P.          O-C.         S.  0-C.  L.  M. 

o  m.  s.           s.  m.  s.  s.  m.  m. 

Tokvo                      0-8  0   12              0  0  20  —   2  —  — 

Osaka                     3-2  e  1   24          ?S  (1  24)  -  4  2-2  2-6 

Kobe                        3-4  1   12        +19  —  —  2-2  3-5 

Mizusawa               3-5  12+7  —  —  1-8  — 

Kobe  gives  its  record  at  13h.  instead  of  3h..  MX  =  -3-4m. 
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Jau.  24(1.  RecordP  also  at  Oh.  (Hclwan,  La  Paz.  riivtrviow.  and  Apia),  21i.  and 
17h.  (San  Fernando),  18h.  (Taihoku). 

.Tan.  i.'.d.  r.<cords  at  111.  (San  F.Tiiandd  aiut  Ifi-hvan),  i:^li.  (T.a  Paz  (2)  ).  l.lli., 
isli..   Mild    l!(li.   (T^a    I'az).   -.'211.   (r.irkl.    2.;h.   (San   IViiiandiO. 

Jan.  26d.  Records  at  4h.  and  5h.  (La  Paz),  6h.  (Mizus.awa),  llh.  (Manila),  16h. 
(Paris),  2;5h.  (La  Paz). 

Jan.  27d.  21h.  3Sni.  20s.      Epicentre  50'ON.  175°-0\V. 

A  =  -  -640,   B  =  -  Oof),  C  =  +  -364  ;  D  =  -  -087,   E  =  -5-  -900  : 

G  =  --763,   H  =  -067,  K  =  --643. 

A  Az.  P.  O-C.       S.  O-C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Honolulu  31-6  147  _  _  -_  _  e  14-7  1.51 

Mizusawa       E.  32-6  207  (6  33)  -20  —  _  _  _ 

Victoria  331  71  —  —  (12  27)  -r   1  12-4  19-9 

Berkeley  390  87  —  —  e  14  40?  +48  —  — 

Zi-ka-wei  .501  273  e9     2  -   6  e  16     1  -19  —  — 

Chicago  .')7-8  61  10     8  +10  18   10  +14  28-2  — 

Ann  Arbor     E.  59-6  58  —  • —  —  —  33-7  — 

Toronto  611  .55  —  —  (17   46)  -51  e  40-7  19-8 

Ottawa  61-7  51  —  —  e  25   10  ?SR,  e30-7  — 

Manila  62-3  261  e  10  33  +    6  (e  18    12)  -40  —  — 

EkaterinburK  63-7  330  i  10   20  -16  i  18  52  -17  28-7  39-2 

GeorKctowii  65-6  58  —  —  i  21     5  J  e  38-6  — 

Edinburgh  73-9  4  33   20  ?L  —  —  (33-3)  46-2 

Eskdalemuir  74-4  4  21   19  ?S  (21   19)  0  —  — 

De  Bllt  77-9  359  —  —  e  22  52  +53  37-7  46-9 

Paris  811  1  —  —  —  —  6  49-7  -- 

RoccadiPapa  880  354  e  13     1  -   4  —  —  e  52-6  62-2 

San  Fernando  93-0  9  23  40  ?S  (23   40)  -65  (52-7)  — 

Colombo  94-2  285  60  40  ?L  —  —  (60-7)  — 

Hehvan            E.  968  337  26  22  ?S  (26  22)  +58  —  — 

Additional    records:       Mizusawa    gives    PE  =  +4m.34s.  Zi-ka-wei    To  = 

21h.38ni.34s.  Chicago   L  =  +33-7m.  Ottawa   L   from   22h.llm.   to 

22h.25m.  Manila  gives  its  S  as  part  of  an  independent  shock.       Ekaterm- 

burg  iPR,  =  +12m.39s.,  iPR^  =  +14m.20s.  Georgetown  eE  =  +20m.51s. 

De  Bilt  MN  =  +49-5m.  Hehvan  PN  =  +25m.46s. 

Jan.  27d.  Records  also  at  Oh.  (Mizusawa  and  Athens),  2h.  (San  Fernando),  4h. 
(La  Paz  and  Manila),  5h.  (Manila).  6h.  (La  Paz),  lOh.  (Colombo),  14h. 
(Mizusawa),  161i.  and  23h.  (La  Paz). 

Jan.  28d.  Records  at  4h.  (Hclwan  and  .San  Fernando),  9h.  (Batavia  and  La  Paz), 
13h.  and  14h.  (La  Paz). 

Jan.  29d.  Records  at  Ih.  (Mizusawa),  3h.  (Honolulu),  6h.  (La  Paz),  Oh.  (Mizu- 
sawa),  18h.  (Taihoku  and  Rivcrview). 

Jan.  30d.  Records  at  Ih.,  4h..  and  Sh.  (Hehvan.  15h.  (Manila),  21h.  (Lick),  2.3h. 
(La  Paz). 

Jan.  31d.  23h.  43m.  15s.     Epicentre  4r0X.  127'  OW.  (as  on  1917  Jimc  10). 

A  =  -  -453,   B  =  -  -603,  C  -  +  -656  ;          D  =  -  -799,   E  =  +  -602  : 
G  -  -  ■39.">,   H  -  -  -524,  K  = 755. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

,  ,  m.  s.  s.  ni.  s.           s.  m.  m. 

Berkeley                      4  8  130  ol    12  -   2  —                —  —  6-8 

Lick       "                       5-7  132  —  —el   55  -41  —  5-3 

Victoria                       7-8  17  2   11  +13  —                —  3-7  43 

Z.          7-8  17  1   57  -    1  —                —  3-3  41 

Tucson             E.        15-5  119  —  —  —                —  8-7  10-8 

N.       15-5  119  —  —  —                —  9-2  9-5 

Chicago                      29-2  75  6   13  -   7  10  28  -52  14-8  — 

Continued  on  next  page. 
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p.        O-C.       S.  0-C. 


Ann  Arhor 

E. 

31-9 

75 

16   15? 

?L 

— 

— 

19-0 

20-0 

X. 

31 -9 

76 

16      SI 

?L 

— 

— 

18-8 

19-2 

Honolulu 

32-8 

243 

— 

— 

(e  12   27) 

-f    6 

e  12-4 

19-2 

Toronto 

34-7 

70 

(5   33) 

-98 

(13  39) 

+  48 

18-6 

— 

Ottawa 

36-9 

66 

c  17   25 

?L 

— 

— 

18-2 

— 

Ithaca 

37  1 

72 

— 

. — . 

— 

— 

c  19-5 

— 

\\\i-hin!iton 

37  -7 

77 

— 

— 

e  16   15 

?SR, 

e  19-5 

. — 

(uMjii;c'to\\n 

37-7 

77 

— 

. — 

e  15     7 

+  93 

c  20  -2 

— 

(.'hfltcnham 

E. 

38-8 

77 

— 

— 

— 

— 

191 

23-8 

X. 

38-8 

77 

• — 

— 

— 

— 

19-5 

22-9 

Harvard 

40-9 

69 

— 

— 

19      5 

?L 

20-6 

23-3 

Edinburgh 

72-0 

29 

20  45 

?S 

(20  45) 

—    5 

. — 

43-2 

Eskdalcmuir 

72-4 

30 

19   31 

?H 

(19   31) 

-St 

39-8 

— 

Kew 

7<;'» 

32 

— 



. — 

— 

42-8 

De  Bill 

78-U 

28 

— 



— 

— 

35-8 

47-4 

Uccle 

78-7 

29 

— 



— 

— 

— 

41-8 

Paris 

79-7 

31 

— 



— 

— 

e  38-8 

47-8 

Strasbourg 

81-9 

31 

45  52 

?L 

— 

— 

(45-9) 

Ekaterinbiu'g: 

81-9 

358 

— 

— 

— 

. — 

48-8 

— 

San  Fernando 

E. 

85-4 

45 

40  45 

?L 

— . 



(40-8) 

47-8 

X. 

8.5-4 

45 

37   45 

?L 

— 

— 

(37-8) 

53-8 

Helwan 

106-3 

20 

59  45 

?L 

— 

— 

(59-8) 

— 

Additional  records:    Berkeley  grives  MX  =  +4-7m.,  MV=+6-5m.         Toronto 
sives  all  its  records  as  Ls.  Ottawa  L=+31-8m.         Georgetown  LE  = 

+  22-5m.,   LX  =  +24-2m.  Harvard  T„  =23h.53m.34s.  De   Bilt   MX  = 

+  38-3m.         Helwan  PX  =  + 64m. 45s. 

Jan.  31d.  Records  also  at  2h.  (Riverview  and  San  Fernando).  5h.  (Helwan), 
llh.  (Tokyo  and  Mizusawa),  20h.  and  21h.  (Taihoku). 

Feb.  Id.  Records  at  4h.  and  5h.  (Helwan),  6h.  (Athens),  16h.  (Tokyo).  18h.  and 
20h.  (La  Paz),  21h.  (Rocca  di  Papa),  22h.  (Mizusawa  (2)  and  Ootomari 
(2)  ). 

1919.     Feb.  2d.  20h.  2m.  50s.       Epicentre   72  OX.  2°  8W. 

(as  on  1917  Aug.   21d.). 


A  =  +  -309, 

B  =  --015,  C 

=  +  -951 

;         E 

=  -•049, 

E  =  - 

•999; 

G  =  + 

•950, 

H  =  -046,  K 

=  -•309. 

A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

J, 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Dyce 

14-7 

179 

i  3  32 

-    3 

— 



7-0 

90 

Edinbiirprh 

161 

184 

4   40 

-47 

— 

— 

9-7 

Eskdalemuir 

16-7 

184 

3  57 

-    4 

i  7   11 

0 

. — . 

— 

Bidston 

18-6 

180 

— 

— 



19-2 

Hamburg 

19-2 

156 

e  4  42 

+  11 

i  8  16 

+  10 

11-9 

14-8 

De  Bilt 

20-2 

166 

4  48 

+    5 

8  33 

+    6 

9-5 

15-5 

Oxford 

20-2 

177 

4  53 

+  10 

8  30 

-    3 

10-9 

12-6 

Kew 

20-6 

180 

— 

— 

— 

— 

— 

17-2 

Shide 

21-3 

183 

. — 

— 

8  53 

+    3 

11  5 

13-6 

Uccle 

21-4 

169 

e  4  59 

^    1 

8  55 

+    2 

10-2 

12-2 

Paris 

23-3 

174 

e  5   26 

+    6 

e  9  29 

-   2 

13-2 

15-2 

Strasbourg 

23-9 

163 

5   25 

-    2 

9  46 

+    4 

14-4 

18-2 

Bcsancon 

25  1 

166 

5  34 

—    .5 

10   14 

-    9 

15-2 

— 

Zurich 

25-2 

162 

e  5  41 

+    1 

— 

■ — 

— 

— 

Vienna 

25  -3 

149 

e  5  43 

+    2 

e  9  58 

-11 

15-3 

17-0 

Moncalieri 

27  -5 

164 

7   20 

' 

11      4 

-14 

13-7 

19-2 

Marseilles 

29  0 

168 

e  6  41 

-23 

— 

— 

17-2 

21-2 

Ekaterinburg 

29-4 

87 

i  6  25 

-r    3 

i  11   26 

+    2 

16-2 

— 

Barcelona 

30  -6 

173 

— 

— 

— 

— 

15-0 

21-2 

Rocca  di  Papa 

31-2 

157 

6   36 

-    4 

. — 

— 

22-7 

26-8 

Tortosa 

31-2 

175 

7      1 

-21 

11    15 

-39 

13-6 

20-5 

Coimhra 

31-9 

188 

7    43 

+  57 

11   57 

-10 

15-6 

17  1 

Algiers 

35  -3 

170 

— 

— 

e  12  38 

-22 

18-2 

23-7 

San  Fernando 

35-6 

183 

14   40? 

PRi 

— 

— 

18-2 

21-2 

Ottawa 

42-2 

272 

— 

e  14  22 

-16 

e  21-2 

Xorthfield 

42-4 

268 

— 

— 

— 

e  23-2 



Harvard         e. 

43-5 

266 

e  3  33 

i 

e  15     6 

+  11 

22-3 

— 

X. 

435 

266 

i  3   48 

? 

e  14  45 

-10 

— 

— 

Continued  on   next  page. 
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A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

Q 

„ 

m.  s. 

s. 

m.  s. 

?. 

m. 

m. 

Toronto 

44-9 

274 

— 

— 

21  34 

?L 

e  240 

25-6 

Ithacii 

4.5  1 

271 

— 

— 

— 

— 

e  22-7 

— 

Helwan 

4.5-9 

i;is 

12    10 

} 

— 

— 

— 

— 

Washingt 

on 

48-5 

270 

— 

0 

15   43 

-17 

24-8 

— 

Georgetown 

48o 

270 

— 

—      e 

14    17 

-103 

e  22-6 

— 

Cliicaso 

491 

279 

10  40 

+  99 

15   55 

-12 

19-8 

— 

Victoi-ia 

52-7 

314 

21   37 

?SR, 

— 

— 

26-5 

29  0 

Colombo 

81-2 

95 

52   10 

?L 

— 

— . 

(52-2) 

57-2 

Manila 

85-8 

53 

— 

— 

— 

— 

e  46-2 

— 

Capetown 

107  0 

162 

60  58 

?L 

— 

— 

(61-0) 

— 

Additional 

record?  :     EskdaL 

emiiir    s 

■ives    To  = 

20h.2m.46s. 

Hamburg 

■    i  = 

-^4m.49?. 

,     MX  = -16  1m.. 

T„=20h.2m.21s. 

Eplce; 

litre    67 

=  -0X.   18' 

•OW. 

De     Bilt 

MX 

=  -1.5 

•Om., 

To=20h.2m.57s. 

Epicentre  70 

•6X.   13° 

■IW. 

Uecle    M=-^17•2m.,    T„  =20h.2m.54s.  Paris    To  =20h.3m.l2s.  Stras- 

bourg    T„=20h.2m.47s.  Vienna      MX  =  -i-18-2m.  Moncalieri      MX  = 

—  17-8m.  Rooca     di     Papa     L^-r23-2m.  Coimbra     MX=+17-7m. 

San    Fernando    MX=-lfl-4m.  Ottawa    L=-f33-2m. 

4-12m.31s..      LE  =  T-22-7m.      and       ^-23-7m.  Toronto 

Helwan     PX' = +10m.lOs.  Georgetown     LE  = -l-26-3m., 

Chicago  L  =  -f  24-2m.  and  +26  •2m. 


Harvard  eE  = 
E  =  +17m.5S.';. 
LX  =  +27  Im. 


Feb.   2d.     Records  also  at   2h.   (Manila),   7h.   (Manila,  La  Paz,  and  Capeto^Tn), 
8h.  and  9h.  (Helwan),  17h.  and  22h.  (Manila). 

Feb.  3d.  2h.  23m.  20s.     Epicentre  52'-0X.  170'0E.  (as  on  1917  Xov.  14d.). 

A  =  -  -606,   B  =  +  107,   C  =  +  -788  ;  D  =  +  174,   E  =  +  -985  ; 

G  =  --776,   H  =  +137,  K  =  --616. 


A 

Az. 

P. 

m.  s. 

O-C. 

S. 
m.  s. 

O- 

;Mizusawa 

K. 

2.3-7 

249 

5  40 

+  15 

9  43 

j- 

X. 

23-7 

249 

5    28 

^    3 

9  29 

— 

Tokyo 

26-9 

245 

e  5  56 

-    1 

— 

Osaka 

30-1 

248 

6  27 

-   2 

— 

Manila 

53  -9 

243 

0  10  20 

+  48 

— 

De  Bilt 

751 

351 

— 

— 

— 

La  Paz 

122-4 

78 

19  25 

[+26] 

— 

L. 


e  53-7 


Osaka  gives  MX  =  +8 -6m. 


M. 


9-0 


—       14-7 


Feb.  3d.  Records  also  at  Hi.  (Taihokn),  4h.  (Helwan),  8h.  (La  Paz,  Ootomari, 
and  Helwan),  lOh.  (Ekaterinburg),  12h.  (Monte  Cassino),  14h.  (Taihoku), 
15h.  (La  Paz),  19h.  (Ekaterinburg  and  Manila),  20h.  (San  Fernando), 
23h.  (Ekaterinburg  (2)  ). 

Feb.  4d.     Records  at  7b.  (Mauritius),  lib.  and  22h.  (Athens). 


Feb.  5d.  20h.  4m.  15s. 


Epicentre  34°-5X.  138    OE   (as  on  1916  .Sept.  15d.). 

-  -669,   E  =  +  -743  : 
824. 


A  =  --613,  B  =  +  -551,  C= +-566:  D 

G  =  --421,   H  =  +-379,   K  = 


A 

Az. 

P. 

O-C. 

S.         O-C. 

L. 

M. 

^ 

m.  3. 

s. 

m.  s.           s. 

m. 

m. 

Tokyo 

l°-9 

50 

0  47 

+  18 

1   27        +34 

2-5 

.3-9 

Osaka 

2-2 

274 

0  48 

+  14 

—               — 

2  1 

7  -7 

Kobe 

2-4 

275 

— 

15         -    1 

3-3 

3-8 

Mizusawa       e. 

5-2 

28 

1    14 

-    6 

2  47         +25 

— 

— 

X. 

5-2 

28 

1   21 

+    1 

2  50        +28 

— 

. — . 

Zi-ka-wei 

14-3 

262 

3     6 

-24 

—                — 

— 

— 

Tailiokn 

17  1 

241 

2  45 

-81 

—                — 

— 

. — 

Miiiiihi 

24  -9 

222 

4    19 

-7S 

—                — 

11-9 

12-0 

ilotiDhilu 

57  1 

"8.5 

17   45 

?S 

(17    45)        -    2 

25  -3 

34-3 

Ihunburg 

81-2 

332 

— 

— 

—                 — 

e  45-8 

52-8 

Kdinburgh 

83 -S 

339 

47    45 

?L 

—                 — 

(47-8) 

— 

Do  Milt 

84-1 

333 

— 

— . 

—                 . — 

e45-8 

50-8 

Helwan 

85-6 

304 

28  45 

?SR, 

—                 . — - 

35  -8 

— 

Monte  Ca.ssino 

88-4 

322 

— 

— 

—                 . — . 

79-6 

— 

Hocca  di  Papa 

88-7 

322 

— 

— 

—                 . — 

e  60-5 

— 

La  Paz 

150-8 

60 

19  21 

[-361 

—                 — 

— 

— 

Additional    records :     Osaka    gives    MX 

=  +  5  •6m.         Manila    MX  =  + 1 2  - 1  m. 

De  Bilt  MN  = 

+  52  0m. 

Helwan  gives  its 

two  records  as 

;  PN  and   PE 

respectively. 
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Feb.  5d.  Records  also  at  Ih.  (Melbourne,  Riverview,  aud  Adelaide),  '2h.  (San 
Fernando  and  Jamaica),  31i.  (Hchvau).  lOh.  (La  Paz),  Ijli.  (Manila), 
19h.  (La  Paz).  2-.ih.  (Jamaica). 

Feb.  Gd.  Records  at  Oh.  (Helwau),  2h.  (La  Paz),  41i.  (San  Fernando),  oh.  (Monte 
Cassino),  7h.  (Tokyo  and  Batavia),  Sh.  (Helwan),  11  h.  (Marseilles). 
12h.  (Hehvan),  loli.  (Strasbom-g),  14h.  (Roccadi  Papa,  Ue  Bilt,  Vienna, 
and  Alliens),  15h.  (Athens),  22h.  (San  Fernando). 

Feb.  7d.      Records  at  oh.  (Taihokii),  23h.  (Sail  FernaiKlo). 


Feb.  Sd.  Rwords  at  3h.  and  P)h.  (Hehvan).  i;5h.  (La  Paz),  Uh.  (Stiasboiirg-  (2)  ), 
Kill.  (Mizii^awa).  17h.  (Tokvo),  18h.  (La  Paz,  Tokyo,  and  JNIizusaAva), 
19h.  (Mizusawa  (2)  and  De  Bilt).  20h.  and  22h.  (Mizusawa),  23h.  (Mizu- 
sawa  and  San  Fernando). 


■b.  "Jd.   12h.   -torn, 
loll.   24m. 

5os:   (n)   !    Epicentre 

30'  fix. 

144"0E. 

As  on  1913  April  7d.      Compare  also  1917 

July  lOd.  15h..\v 

lere  30" 

ex.  141 

°-8E. 

is  adopted,  but 

n-oN. 

144''0E.  is  suggested  in 

the  note 

at  end. 

A  =  -  -096, 

B  =  +  •.- 

(t().   C 

=  +  ■509 

;        D 

=  +-5  88, 

E  =  + 

809  : 

G  =  - 

■•412, 

H  =  +  -299,  K  = 

-801. 

A 

Az. 

P. 

o-c. 

-;. 

O  -C. 

l. 

M. 

^ 

„ 

111.    s. 

s. 

111.    s. 

s. 

m. 

m. 

I  Tokyo 

0-2 

330 

3      2 

?s 

(3      2) 

-J- 13 

(5-0) 

8-4 

II 

6-2 

330 

2    11 

+  30 

3   42 

;l 

(3-7) 

5  1 

I  Osaka 

8-3 

302 

2      fi 

I) 

— 

— 

4o 

71 

II 

8-3 

302 

2      U 

0 

— 

— 

4-4 

7-9 

I  ^NlizusaAva     k 

8-8 

34.5 

2   32 

+  19 

4    12 

-^14 

— 

1                                   X 

8-8 

345 

2   30 

+  17 

4    12 

+  14 

— 

— 

II                                 K 

8-8 

345 

2   28 

+  15 

3   57 

-    1 

— 

— 

II                                 X 

8-8 

345 

2  38 

+  25 

4      3 

+    5 

— 

— 

II  Nagasaki 

12-2 

284 

4   51 

?S 

(4   51) 

-33 

61 

— 

I  Zi-ka-wei 

19-4 

278 

e  4   28 

-    (5 

— 

— 

— 

II 

19-4 

278 

e  5     9 

+  35 

— 

— 

— 

— 

I  Taihoku 

20-6 

2G0 

e  4  50 

+    2 

— 

— 

— 

— 

I  Manila 

2(i-5 

238 

5   27 

-26 

— 

__ 

HI 

11-7 

II 

26-0 

238 

e  6     1 

+    8 

10     8 

-24 

]l(i 

121 

1  Honolulu 

52-4 

85 

18     4 

I 

— 

— 

3(1 -2 

34-7 

II 

.J2  -4 

85 

19     0 

? 

— 

. — 

31-5 

36  (1 

I  Ekaterinburg 

61-2 

322 

i  10     7 

-13     i 

18  ■.y.'i 

—    5 

26-7 

39  0 

I  De  Bilt 

89-8 

330 

— 

— 

— 

—    c 

53-7 

II 

89-8 

330 

— 

— 

— 

—    e 

51  -5 

. — 

I  La  Paz 

147-5 

72 

19  59 

[+   7] 

— 

■ — 

— 

— 

Additional  records  :    (Jsaka  I  gives  MN  =  +6-3m.  and  Osaka  ii  MX  =  ^9-4ni. 
ManUa    i    MN  =  +ll-4m.  Manila    ii    MX=+llSin.,    T„  =loh.25m.22s. 

De  Bilt  It  eLN  =  +52  •5m. 


Feb.  9d.  Records  also  at  Ih.  (Mizusawa),  2h.  (Ekaterinburg),  5h.  (JNIaiiila).  81i. 
(San  Fernando).  13h.  (^lizusawa  and  Hehvan).  i4h.  (Zi-ka-wei  and 
Kobe).  151i.  (Taihoku  and  Ekaterinburg),  lOli.  (Mizusawa  and  Kobe), 
18h.  (La  Paz). 

Feb.  lOd.  Records  at  Oli.  (La  Paz),  lOh.  (La  Paz  and  Balboa  Hei-lits),  15h.  (La 
Paz),  17h.  (Mizusawa).  18h.  (San  Fernando),  191i.  (Zi-ka-wci),  21h. 
(Monte  Cassino). 

Feb.  lid.  Records  at  4h.  (Lick).  5h.  (La  Paz),  131i.  (Jamaica),  llh.  and  17h. 
(La  Paz).  2 111.  (Rocea  di  Pajia). 
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1919.     Feb.  12d.  12h.  41m.  55s.     Epicentre  46°  ON.  149°  OE. 

(as  on  1917  April  28d.). 

A  =--596,  B-+-358,  C=  +  -719;         I)  =  + -515,   E  =  + -857  ; 

G  =  -C17,   H  =  +-370,   K  =  -G95. 


A 

Az. 

P. 

O-C. 

S3. 

O-C 

L. 

M. 

J, 

o 

m 

s. 

s. 

m.  s. 

s. 

m. 

Ul. 

Ootomari 

4-4 

281 

1 

50 

+  42 

— 

— 

3-2 

3-8 

Mizusawa       E. 

8-9 

223 

2 

18 

+    3 

3  57 

-   4 

— 

— 

N. 

8-9 

223 

2 

31 

+  1G 

4     9 

+    8 

— 

— 

Tokyo 

12-4 

218 

— 

- 

— 

— 

e  GO 

— 

Osaka 

I5:i 

227 

3 

41 

_    2 

— 

■ — 

8-1 

14-0 

Kobe 

1.5  1 

228 

3 

52 

+    8 

— 

. — 

8-0 

110 

Nagasaki 

19-8 

235 

c  4 

47 

+    8 

— • 

— 

— 

— 

Zi-ka-\vei 

25-9 

245 

e  5 

41 

-    6 

e  10  35 

+  15 

— 

17-7 

Tailioku 

30-3 

235 

— 

- 

— 

e  12  34 

+  55 

— 

19-8 

]Mauila 

39-2 

22G 

e  7 

48 

0 

— • 

■ — 

24-4 

25  1 

Honolulu 

49-3 

102 

15 

59 

.     ?S 

(15   59) 

-11 

23  1 

29-3 

Ekaterinburg 

52-2 

317 

i  9 

5 

-16 

17      2 

+  16 

27  1 

33-2 

Victoria 

56-2 

53 

17 

37 

'?S 

(17   37) 

+    1 

— 

46-6 

Bombay 

67  0 

275 

34 

1 

?L 

— 

(34-0) 

42-5 

Kodaikanal 

C9-9 

2(!G 

44 

29 

Ih 

— 

— 

(44-5) 

■ — 

Colombo 

70-(i 

•-•Gl 

43 

5 

?L 

— 

— 

(431) 

53-8 

Hambm'gr 

74-5 

337 

11 

41 

—    5 

— 

— 

0  37  1 

45-2 

Edinburgh 

7o-5 

345 

21 

25 

*^S 

(21    25) 

-   7 

— 

491 

Eskdaleniuir 

76-0 

345 

21 

3G 

■?s 

(21   36) 

-    1 

431 

— 

De  BUt 

77-2 

335 

11 

57 

—    5 

— 

441 

— 

Vienna 

77-2 

330 

11 

53 

—  9 

— 

. — 

— 

— 

Bidstou 

77-8 

344 

22 

5 

?S 

(22     5) 

+    7 

(34-1) 

48-1 

Uccle 

78-0 

335 

11 

59 

-11 

— 

— 

0  441 

— 

Kew 

79-0 

342 

— 

— 

— 

— . 

48-1 

Strasbourg 

79-7 

33  G 

12 

8 

-   9 

— 

— 

— 

— 

Riverview 

79-8 

178 

c  21 

53 

?S 

(e  21   53) 

-28 

e  39-5 

47-7 

Toronto 

80-6 

33 

— 

— 

— 

— 

430 

53-6 

Paris 

80-8 

335 

— 

— 

— 

— 

461 

Florence 

82-8 

330 

37 

5? 

?L 

— 

— 

(37-10 

— 

Moncalieri 

82  -9 

333 

12 

30 

—    5 

22   59 

+    3 

38-5 

49-1 

Rocoa  di  Papa 

841 

327 

12 

32 

-11 

23      0 

-    9 

c  48-5 

57-9 

Harvard 

84-8 

29 

— 

— 

— 

— 

43-9 

— 

Helwan           x. 

85  •() 

310 

13 

5 

+  14 

— 

— 

— 

— 

Barcelona 

87-7 

33G 

— 

— 

i  23  39 

-10 

c  44-3 

52-4 

Coinibra 

91  0 

34  4 

— 

— 

0  48  28 

?L 

57-4 

— 

Algiers 

91-8 

332 

— 

— 

— 

— 

e  591 

60  1 

Rio  Tiuto 

93-4 

341 

49 

5 

;l 

— 

— 

(49-1) 

621 

San  Fernando 

94  U 

340 

50 

35 

!L 

— 

— 

(50-6) 

55-1 

La  I'az 

137-3 

53 

— 

— 

— 

— 

e  78-1 

— 

Additional  records  :    Osaka  gives  MN  =^  +11  -jni. 
To-12h.41m.25s.  Manila  MN=+26-5ni 

+  10ui.l2s.,      i.  - -t  Itni.Gs.,      SR,  -    +20ui.32s., 
+  24-5m.         Epicentre    50  5G'N.    169"36'E. 
Eskdaleniuir    eX  ^  ^  27ni.4s.,    eE   - +34ni.53s 
Riverview    eS --  +28ni.34s. 
T„-2h.41ni.51s.  Rocca 


+  50-4ni., 
+  54m.58s. 


Zi-ka-wei  MN  =  +  16 -Cm., 

Ekaterinburg  i,  — 

SR..  -  +22ni.39s.,      MN  -= 

Hamburg    MN-+ll-lm. 

Ue    Bilt    eLN  =  +45  1m. 

MN  --  +52-0ni.  Moncalieri    MN  =-  +51 -3m., 

di      I'apa      eL  =  +52-5in.  Harvard      LN  = 


h  --^  +45  ■4m.  Helwan      PE  =  +15m.5s 

San  Fernando  MN  =  +62  1m. 


Coimbra      eN  = 


Feb.  12d.  20h.  17ni.  30s.      Epicentre  46"-0N.  119  -OE.  (as  ;it  12h.). 


A  -  -  -5 

9G, 

B  -  +  •; 

558,   C 

=   +-7  19 

;          I 

-  +  -Jlo, 

E-  + 

■857  ; 

G  -  - 

•617, 

11-1  -3 

70.   K 

-  --695. 

A 

Az. 

1'. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 

i;. 

8-9 

223 

2   16 

-1     1 

3  44 

-17 

, 



N. 

8-9 

223 

2  36 

+  21 

3  58 

-   3 

— 

— 

Tokyo 

12-4 

218 

— 

— 

c  5   33 

+    4 

— 

— 

Osaka 

15-3 

227 

3  51 

+    8 

— . 

. — 

8-0 

13-8 

Kobt- 

15-4 

228 

3   47 

+    3 

. 



8-2 

12  0 

Zi-ka-wei 

25  -9 

215 

5   38 

-    9 

e  10  30 

+  10 

— 

Taihoku 

30-3 

235 

— 

— 

c  13     8 

?SR, 

. — . 

19-5 

Manila 

39-2 

226 

c  8   2(i 

-1-  38 

— 

23  -6 

— 

Hont)liilu 

49-3 

102 

16    12 

ts 

(16    12) 

+    2 

0  23  -5 

30-5 

Ekaterinbm 

5 

52-2 

317 

i  9      2 

-19 

17      2 

+  16 

25-5 

29-2 

Continued  on  next  iiuge. 
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A 

Az. 

P. 

O-C. 

S.           0  -C 

L. 

M. 

o 

o 

m.  s. 

t-. 

m.  s.            s. 

m. 

m. 

Colombo 

70-6 

261 

49  30 

?L 

—               — 

(49-5) 

54  5 

Hamburg' 

74-5 

337 

— 

— 

—               — 

c  30-5 

44-5 

Edinburgh 

75  j 

345 

42  30 

?L 

—               — 

(42-5) 

49-0 

Eskdalemuir 

70 -0 

345 

■ — 

— 

—               — 

41-5 

— 

De  Bilt            E. 

77-2 

335 

■ — 

— 

21   58        +7 

e  30-5 

41-3 

N. 

77-2 

335 

— 

— 

—                — 

e  42-5 

49-4 

Vienna 

77-2 

330 

c  11   49 

-13    e 

22  48        +57 

e  51-2 

Uc<5le 

78-5 

335 

e  11   55 

-15 

—                — 

e  44-5 



Strasbourg 

79-7 

33R 

12     5 

-12 

—                — 



Riverview 

79-8 

178 

e  33  48 

>.L 

—                — 

c  45-9 

470 

Moncaliei'i 

82-9 

333 

— 

— 

21   20        -90 

400 

4  9  0 

Rocca  di  Papa 

84  1 

327 

12   20 

-17 

—                — 

e  49  0 

550 

Hehvau 

85  (5 

310 

22   30 

.'S 

(22   30)       -50 

— 

— 

( 'oimbra 

91  G 

344 

— 

— 

. —                 — 

e  57  -5 



.San  Furuando 

94-<i 

340 

54  30 

ih 

—                 — 

(54-5) 

50-5 

La  Paz 

137-3 

53 

19  45 

[+101 

—                 — 

dditioiial     record 

s  :       O 

saka 

gives    MX -+11 

•3m.                Ekaterinbm- 

5?    i  = 

-10m.Ss.,  SR,  = 

+  20U1.24S., 

]MX  -  + 

29  Im. 

Epicentre  50  33'X.   109 

50'E. 

Hamburg  MX  = 

-f  43om. 

De   Bilt 

e!?R,X  -- 

-  +27m.25,s. 

Vienna 

gives 

S    ten    minutes 

wrong 

Riverview  e  i  = 

=  +39m.30ti., 

\IX  =  +4h'^0m. 

Rocca  di  Papa  L 

=  +55 

■Oui. 

Feb.  12d.  Records  al.^o  at  21i.  (Tokyo),  41i.  (Rocca  di  Papa),  Oh.  (Manila),  7h. 
(Rocca  di  Papa),  lOh.  (Ekaterinburg),  12h.  (Mizusawa),  17h.  (Manila), 
20h.  (Rocca  di  Papa). 

Feb.  13d.  Records  at  21i.  (Rocca  di  Papa  and  Ponineii),  3h.  (San  Fernando), 
4h.  (Helwan),  8h.  (La  Paz),  12h.  (Mizusawa).  17h.  (La  Paz),  181i. 
(Helwan),  21  h.  (Barcelona),  23h.  (Manila). 

Feb. 


14d.  15h.  9ni.  20s.      Epicentre  47 '^X 

129'0E.  (as  on 

1918  Jan.  30d  ) 

A  =  --425. 

B  =  +  -525,   C 

=  +  •737 

;          D  =  +  -777, 

E  =  +  029  ; 

G  =  -404, 

H=  +5 

73,  K  =  --67G. 

A        Az. 

P. 

O  -C.        S. 

O  -C.        L. 

M. 

o                  o 

m.  s. 

s.        m.  s. 

s.           m. 

m. 

Zi-ka-wei 

17  -3     202 





—      e  7-8 



Taihoku 

23-5      197 

— 

—         — 

—       10-6 

15  6 

iNIauila 

33  0      194 

— 

—         — 

—      (177) 

— 

Ekaterinburg 

411      309 

— 

—    ell   23 

+    1        20  7 

28 -3 

Eduibm-gh 

69  1      333 

30   20 

JL           — 

—      (36  3) 

— 

l)e  Bilt 

09-5      327 

. — 

—         — 

—    0  307 

380 

Eskdalemuir 

09  0      333 

— 



—       37-7 

Helwan 

73-3      290 

45   40 

?L 

—      (45^7) 

— 

[iditioual  records  :    De  Bilt  gives  MX  = 

-r45  2m.           Jlel 

wan  PX  -  -^4  9m.  4  OS. 

MauUa  gives  its 

record  at  7  m. 

This  has  been  corrected  to  27m. 

Feb.  14d.  Records  also  at  81i.  (Ekaterinl>urg),  lOh.  (La  Paz),  13h.  (San  Fer- 
nando). 14h.  (Osaka  and  Kobe),  18h.  (Monte  Cassino  and  Rocca  di  Papa), 
22h.  (Tokyo),  23h.  (Helwan). 

Feb.  15d.  2h.  17ni.  17s.     Epicentre  68=-2N.  13' OW. 

A  =  +  -362,   B  =  -084,   C  =  + -929  ;  D  =  --225,   E  =  -974; 

G  =  +-905,   H  =  --209,   K  =  --371. 

The  observations  were  compared  with  the  epicentre  adopted  on  1917  Julv  9, 
and  possibly  on  1917  Xov.  7,  viz..  Ol'OX.  20°0W.  ;  but  it  was  clear  that  the 
change  would  be  in  the  wrong  direction.  A  better  solution  would  perhaps 
be  T„=2h.l7m.3s..  70  -OX.,   ll'OW. 

A       Az.  P.        O-C.         S.         O-C.         L.  M. 


Dyoe 

120 

151 

— 

— , 

. — 

. . 

6-7 

11^7 

Edinbm-gh 

13  1 

155 

5   43 

?S 

(5   43) 

-    3 

— 

9  0 

Eskdalemuir 

13-7 

150 

7-2 

Bidston 

15-5 

158 

0  43 

?S 

(0   43) 

-    1 

12-7 

Oxford 

17-4 

155 

— 

— 

— 

8-1 

10-9 

Kew 

17-9 

153 

— 

— 

— 

— 

10-7 

Continued  oil,  next  page. 
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A 

Az. 

P.        0-C 

S.          0  -C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s.           s. 

m. 

m. 

Hambui-g 

18°2 

132 

e  4  43 

-f  24 

—               — 

— 

— 

8  hide 

18-4 

156 

— 

— 

—               — 

11-2 

13-5 

De  BUt 

E. 

18-3 

142 

— 

— 

S      2         -flo 

10-8 

14-8 

X. 

lS-3 

142 

4   31 

+  10 

—                 — 

9-2 

101 

Uccle 

19-3 

145 

e  4  31 

2 

e  8   13        +5 

e  12-7 

— 

Strasbourg 

22-2 

142 

4   58 

-    9 

—                ■ — - 

— 

— 

Moncalieri 

25 -6 

145 

— 

— 

e  10  28        +14 

15-4 

19-6 

Barcelona 

28-0 

155 

— 

— 

e  10  55        -   4 

e  15-7 

20  0 

Coimbra 

28  1 

173 

e  3   13 

t 

• —                — 

14-6 

17-9 

Rio  Tiiito 

30 -fi 

171 

18  43 

?L 

— ■                — 

(18-7) 

22-7 

San  Feriianilo 

32  11 

170 

IC  43 

?L 

—                — 

(16-7) 

20-7 

Ekateriubiu' 

^■ 

33  •) 

72 

— 

— 

—                — 

8-7 

15-6 

Ottawa 

38-6 

20  7 

— 

— - 

e 13  43        -   3 

e  20-7 

— 

Harvard 

N. 

39-6 

260 

— 

■ — 

e  14     5        +5 

20-5 

— 

E. 

39-6 

260 

— 

— 

c  14   12        +12 

20-8 

— 

Itiiaca 

41-5 

265 

— 

■ — 

—                — 

e  24-2 

— 

Toronto 

41-5 

269 

— 

— 

—                — 

e  22  0 

251 

Chicago 

46-2 

275 

13   43 

? 

19  28        ?SR, 

22-7 

— 

Helwan 

46-2 

123 

15   43 

?JS 

(15  43)       +12 

(32-7) 

— 

Additional      rtcords 

:        Hamburg    gives 

other    records    at    + 

12in.43s. 

and 

-16m.43s. 

D 

3   Bilt 

To- 

2h.l7m.25f 

Uccle  To=2h.l7 

m.l2s. 

San 

Fernando  MX 

= 

-18 -Tin. 

Ottawa  e 

=  4-1 

7m.l9s.,  L=  +2 

r-7m. 

Har- 

vard      eE  = 

-1 

7  m.  4 'is.. 

LE 

=  ^23-lni 

LX  =  -r25-5m. 

Chicago 

L  = 

-i-'25-7m. 

Helwan  gives  it; 

two  recoi 

ds  as 

PE  and  PX  respectively. 

Feb.  15d.     Records  also  at  Oh.  (Manila),  2h.  (Rocca  di  Papa),  lOh.  (Manila),  17h. 
(Ekaterinbui-g). 

118=  oW. 


A  =  --378. 

B  =  --695.   C 

=  +  •612 

;        D 

=  -■879, 

E  =  + 

•477  ; 

G  =  - 

-•292, 

H  =  -  5 

37,    K  = 

-•791. 

Xeither  the  epicen 

tre  41°0X.  12 

7'^OW.  of  1917  Jinie  10,  nor  36'-8X.  114-- 

!W.  of 

1918  May  6 

vil]  fit  the  records 

A 

Az. 

P. 

O  -C. 

.s. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lick 

X. 

2°5 

262 

i  0  45 

+    6 

i  1   20 

+  11 

c  17 

19 

Berkeley 

X. 

30 

273 

6  0  48 

+    1 

— 

— 

— 

2-3 

E. 

30 

273 

e  0   49 

+    2 

— 

— 

— 

2  5 

Tucson 

E. 

8-3 

129 

3   46 

JS 

(3  46) 

+    1 

— 

4-2 

Victoria 

11-2 

343 

7    45 

?L 

— 

■ — 

9-2 

11-2 

Cliicago 

24-0 

71 

8   12 

; 

13     7 

2L 

201 

— 

Toronto 

30  0 

67 

— 

— 

— 

— 

9  1 

— 

Georgetown 

E. 

32-3 

75 

e  17   35 

?L 

— 

— 

20-6 

— 

Washington 

32-3 

75 

— 

— 

— - 

— 

e  16-9 

— 

Ottawa 

32-5 

62 

. — • 

— 

— 

— 

e  18-4 

— 

Harvard 

361 

68 

1  22   28 

?L 

— 

— 

22-7 

22  8 

De  Bilt 

E. 

77-7 

31 

— 

— 

— 

— 

e  44  1 

— 

Additional  record 

3 :    Tucson  gives  PX  = 

=  +3m.3 

7  s.          Ottawa 

i  =  +18in.46s. 

De  Bilt  eLX 

=  +43  1m. 

Feb.  16d.     Records  also  at  6h.  and  20h.  (La  Paz). 


Feb.  17d.  17h.  57m. 


A=  -615, 

B  =  +-7S7.   C 

=  -•052 

:          D 

=  +  ^788, 

E  =  +  -616; 

G  =  H- 

•032, 

H  =  -041,   K  = 

-•999. 

A 

Az. 

P. 

O-C. 

S. 

0  -C.        L. 

M. 

5 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

^lauila 

18-9 

339 

e  3  57 

-31 

7   22 

-38         8^8 

99 

Batavia 

21-3 

260 

4  50 

-   1 

8  49 

-1          — 

9  0 

Riverview 

37-7 

146 

e  7   40 

+    4 

13   29 

-  5    e  218 

26  9 

Melbourne 

38  1 

159 

— 

— - 

13  40 

+    1       22  4 

22  7 

Colonibo 

491 

281 

14   40 

{S 

(14  40) 

-87           — 

347 

Kodaikanal 

52  1 

284 

33    10 

?L 

— 

—      (33  2) 

■ — 

Ekaterinburg 

.SO -4 

330 

i  11   57 

-24 

122  34 

+   6       34  7 

— 

Helwan 

97-3 

300 

24   40 

?S 

(24  40) 

-49           — 

— 

De  Bilt 

112  0 

324 

— 

— 

— 

—    e  56  7 

— 

EdiiibiU'gli 

114-3 

331 

67   40 

?L 

— 

—      (67-7) 

— 

La  I'az 

154-8 

141 

20  58 

[+56J 

• — ■ 

—           — 

— 

VdditioiiHl  re.-or. 

s  :    Maui 

a  gives  MX  -^ 

1  »2ni. 

,  T„=17h 

.57  m.  2s.         Batavia 

iP  -   1  5m.ls.. 

T„      171 

.57  m. 

25s. 

River 

view      MN  =  +27  2m., 

To  = 

171i.J7m.40s. 

Helwan    PN 

=  +27li] 

.40s, 

De    BUt    T,=17b57m 

,17b., 

I'^OS.  127'4E. 

A 

P. 

m.  s. 

Tokyo 
Mizusawa 
Osaka 
Ekatei'iuburg 

1°7 

2o 

3-9 

53 -S 

0   21 
0  40 

19 

Feb.  17d.  Records  also  at  3h.  (Manila),  41i.  (Strasbourg  aud  Riverview),  (ih. 
(Riverview),  8h.  (Ekaterinburg),  13h.  (Port  au  Prince),  14h.  (Ekaterin- 
burg), 15h.  (La  Paz),  19h.  (Batavia),  21h.  (Edinburgh). 

Feb.  ISd.  3h.  41m.  lo.'^.      Epicentre  37°-2N    139  -OE. 

A  =  --601.   B  =  +  -522,  C=  +  -605. 

O-C.          S.  O-C.  L.  M. 

s.  m.  s.  s.  m.  m. 

-   .5  0   i.)  —   3  — 

+    1  1    17  +    8  —  — 

—  1   52  +5  3  0  4-3 

—  —  —  33  S  — 

Mizusawa  gives  PN  =  +41s. 

Feb.  18d.  Records  also  at  6h.  (Taihoku),  7h.  (La  Paz  (2)  ),  8h.  (La  Paz),  IGh. 
(Kodaikanal  and  Floi'ence),  171i.  (Batavia). 

Feb.  I'Jd.  Records  at  Oh.  (Mizusawa  and  Tokyo),  .'.h.  (Riverview),  4h.  (Berkelev), 
]2h.  (Jamaica),  22h.  (La  Paz),  23h.  (Hclwan). 

Feb.  20d.  12h.  32m.  55s.     Epicentre  27°0S.  72  -OW.  (as  on  1913  May  24d.). 

A  =  +  -275,   B  =  -  -847,  C  =  -  454  ;  D  =  -  -951,   E  =  -  -309  ; 

G  =  -140.   H  =  +-432.   K=--891. 

A       Az.  P.       O-C.  S.         O-C.         L.  M. 


Andalgala       e. 


5  1 

99 

5-1 

99 

6-7 

153 

8-5 

120 

111 

19 

12-4 

166 

113-8 

67 

29 

+  10 

29 

?s 

41 

-  1 

17 

+    8 

41 

—    5 

(2   29)       +   9 


m. 

m. 

3-3 

3-7 

3-3 

3-5 



31 

3-9 

4-9 

5-7 

6-6 

7-9 

8-6 

(64-1) 

— 

Mendoza 

Pilar 

La  Paz  11-1        19  2  41      -   5  4  55 

Cipolletti 

Helwan  113-8       67       64     5        ?L 

Helwan  gives  PN=+61m.5s.         Mendoza,  the  records  have  been  diminished 
by  6  miu.         PUar,  the  records  have  been  diminished  by  3m.  30s. 

Feb.  20(1.     Records  also  at  14h.  (La  Paz),  15h.  (Manila). 

Feb.  21d.     Records  at  1  h.  (La  Paz),  4h.  (Eskdalemuii'),  8h.  (La  Paz),  121i.  (Zurich), 
19h.  (Mizusawa). 

Feb.  22d.  4h.  IGm.  41s.     Epicentre  46^-5N.  151'' -IE.  (as  on  1918  Nov.  22d.). 

A  =  -  -604,   B  =  +  -330,  C  =  +  -725  ;  D  =  +  -479,   E  =  +  -878  ; 

G  =  --637,   H  =  +  -347,   K  =  --688. 

A       .^z.           P.       O-C.          S.  O-C.        L.           M. 

o          o          ni.  s.         s.           m.  s.  s.           m.           m. 

Ootoniari                     5-9     285          1   49      +18          —  —         3-9          4-4 

Mizusawa       e.        10-5      229          2  37            0          4   38  —   5           —           — 

X.        10-5      229          2  49      +12          4  37  -   6           —           — 

Osaka                        16-8     231         4   11      +   9         —  —          —       13-9 

Zi-ka-wci                   27  -6     247      e  5  59      -   5    c  10  47  -   5           —           — 

Taihoku                     320     238          —              —    e  12   12  +4           —       21-1 

Manila                       40-8     229      e  7   48      -13        12  43  -95        13-7        16-4 

Honolulu                   47-9     104        16      1        IS        (16      1)  +    8        23-1        30-3 

Victoria                     54-6       54       34  36        ?L           —  —      (34-6)      40  0 

Kodaikanal              71-6     265        48   13        ?L           —  —      (48-2)         — 

Colombo                     72-3      261        48   19        ?L            —  —      (48-3)      57-3 

Hamburg                  74-7      339        11   19      -28          —  —    e40-3        46-3 

Edinburgh                75-4     346        19  19        ?S       (19   19)  -131           —       50-8 

De  Bilt                      77-3     340          —              —    e  21   43  -   9    e41-3        45-3 

Chicago                      77-3       41          —              —       21   27  -25        28-3           — 

Bidstou                      77-7      345        29      1      ?SR,       44  55  ?L        (44-9)      73-3 

Continued  un   next  payc. 
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Az. 


P.      O  -C. 


0-C. 


L. 


M. 


, 

„ 

m.  8. 

s. 

m.  s. 

s.          m. 

m. 

Uccle 

78-9 

340 

e  11  55 

-17 

— 

—          — 

48-3 

Ottawa 

79-2 

32 

e  43  19 

Ih 

— 

—    e  49-3 

— 

Toronto 

79-3 

35 

— 

— 

• — 

—       42-2 

— 

Paris 

SO -9 

340 

— 

— 

— 

—    c  45-3 

54-3 

Moncalieii 

83  1 

335 

— 

— 

22  48 

-10       41-5 

48-7 

Harvard 

83-5 

30 

— 

—    e  43  22 

{L         47-7 

561 

Kocca  di  1 

ajia 

84-4 

330 

12  32 

-12 

— 

—           — 

13-8 

Helwau 

86-4 

311 

23  19 

IS 

(23   19) 

-15           — 

— 

dditioual  re 

cords 

Osaka  give 

s  MN  -  + 

12-5m. 

Zi-ka 

wei  To  =4h.l6m.37s. 

Manila  MN  =  +14  •4m.,  T„  =4h.l8ni.l7s. 
Bilt      MN  =  +52-5m.  Ottawa      L  =  - 

Monoalieri    MN  =  +54-9m.         Harvard 
+  25m.  19s. 


Hamburg  MN  -  +  43  •3m.  De 

-54-3m.  Toronto      L=^+53-5m. 

LE  =  +51-5m.  Helwau    PN  = 


Feb.  22d.  Records  also  at  2h.  fMizusawa.  Osaka,  and  Tokyo),  41i.  (Manila),  5h. 
(Miziisawa),  llh.  (Miznsawa,  Osaka,  Tokyo,  Manila,  and  Ekateriubui-j?), 
17h.  (Manila  and  Ekateriubm-g). 


I 


Feb.  23d.  Records  at  Oh.  (Zm-ich),  31i.  (Helwan  and  Ekateriubm-g),  5h  (Manila), 
6h.  (Riverview  and  Ekaterinburg),  9h.  (La  Paz),  lOli.  (Tokyo  and 
Helwan),  llh.  (San  Fernando),  12h.  (La  Paz  and  Tokyo). 


1919.     Feb.  24d.  Ih.  56m.  Os.       Epicentre  36°  7N.  21    OE. 


A  =  +  -749, 


B  =  +  -287,  C  =  -i-  -598  ;         D  =  +  -358,  E 
G  =  +-558,   H  =  +-214,  K=--802. 


■934 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

3 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

Athens 

2-5 

00 

0  42 

+    3 

(1 

9) 

0 

1-2 

1-8 

Pompeii 

6-4 

310 

1   36 

2 

2 

24 

-31 

4  0 

4-6 

Monte  Cassino 

7-3 

313 

1   47 

-    4 

— 

— 

5-3 

Rocca  di  Papa 

8-1 

311 

2     3 

0 

4 

21 

+  41 

e  8-3 

5-5 

8-1 

311 

2     3 

0 

c  4 

5 

+  25 

e  5  0 

7-3 

Pola 

9-7 

329 

6  2  21 

—   5 

— 

e  60 

6-9 

Florence 

10-2 

317 

4  47 

?S 

(4 

47) 

-rl2 

— 

7  0 

Helwan 

110 

125 

3  36 

+  52 



— 

14-2 

Vienna 

12  0 

345 

i  2  37 

—  22 

e  7 

0 

? 

c  160 

— 

MUau 

12-4 

318 

4  31 

+  86 

— 



71 

101 

Moncalieri 

13  0 

311 

3   12 

-    1 

5 

33 

-11 

71 

11-6 

Leinberg 

13-3 

7 

e  3   18 

+    1 

e  5 

30 

-21 

c  7  0 

7-9 

Marseilles 

13  (5 

304 

— 

— 

e  6 

37 

+  39 

9  0 

— 

Zurich 

140 

324 

o  3   27 

+    1 

e  (i 

22 

+  14 

e  8-3 

— 

Algiers 

14-3 

276 

e  3   24 

-    6 

6 

20 

+    5 

9-3 

13-3 

Barcelona 

15-3 

294 

— 

— 

(6 

44) 

+    5 

c  6-7 

120 

Besancon 

15-3 

318 

4  20 

+  37 

— 

100 

— 

Strasbom-g 

15-3 

325 

e  3  40 

-   3 

6 

40 

+    1 

9-2 

9-8 

Tortosa 

16-4 

291 

3   55 

—    2 

7 

10 

+    6 

8-0 

14-7 

Paris 

181 

318 

i  4    16 

-    2 

e  7 

32 

-10 

110 

140 

Uccle 

18-4 

325 

e  4   16 

-    6 

e  7 

42 

-   7 

e  10-6 

114 

Hamburg 

18-5 

339 

4   22 

-    1 

7 

48 

-    3 

10-4 

11   1 

De  Bilt 

190 

329 

4   28 

-    1 

S 

0 

-    2 

10-4 

12-0 

Granada 

19-6 

279 

4   30 

-    6 

7 

14 

-61 

— 

— 

Kew 

21  1 

321 

— . 

— 

- 

— 

— - 

12-0 

Shide 

21-2 

319 

— 

— 

8 

38 

-10 

12  0 

14  1 

Bidston 

23  6 

323 

9     0 

?S 

(9 

0) 

-36 

. — - 

14-0 

Eskdalemuir 

24-8 

326 

— 

— 

i  9 

48 

-11 

0  13-4 

14-8 

Edinbvu"gh 

25  2 

327 

9     0 

?s 

(9 

0) 

-67 

— 

150 

Dyce                ]•:. 

25-7 

330 

— 

— 

10 

36 

+  20 

15-7 

— 

X. 

25-7 

330 

— 

— 

i  10 

18 

+    2 

15-6 

22- 

Ekaterinburg 

331 

40 

6   54 

-    3 

11 

36 

-50 

16  0 

20  1 

Capetown 

70-7 

182 

36   54 

?L 

39 

24 

! 

(36-9) 

45-2 

La  Paz 

99  1 

256 

58   11 

?L 

— 

- 

— 

(58-2) 

— 

Additional     I'eeoi'ds  :       Atlieiis     gives     MN  =  +l-4ni.  I'ola     MN^-T-7  1m. 

All  these  records  are  given  one  hoiir  late,  Central  Em'opean  time.  llehvaii 

MN-+13-2m.  Monealicri      MX-+9-8m.,      T„  =-lh.56m.l9s.  Algiirs 

To  ^lh.55m.47s.  Paris    T„  =- lh.56m.l3s.  ITccle    T„  -  lh.56m.0s. 

Hamburg      MN  =  +ll-3m.,      T„  =lh.56m.6s.  De     Bilt     T«  =lli.56m.  Is. 

Zante  (  A  =2°1)  privcs  a  record  lh.55m. 
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Feb.  24d.     Records  also  at  8h.  (Sau  Feruando),  9h.  (Athens),  2111.  (Manila). 

Feb.  25d.  22h.  38m.  Slight  shock  recorded  near  Berkeley  and  Lick.  Probably 
not  from  the  same  origin  as  that  on  Feb.  IGd.,  as  the  Lick  records  arc 
so  much  later  than  those  of  Berkeley.  Berkeley  iP  =  4-o2s.,  iL  =  +60s., 
MEN  -  +62s.,    and   MZ  =  +6Gs.  Lick   ePEN  =  +67s.,    iLN  =  +l5ls., 

cLE  =  +83s.,  MN  =  +83s.,  ME  =  +88s.  La  Paz  P  =  +4om.57s. 

l\b.  2od.  Records  also  at  Oh.  (riiin  Fernando  and  Kivervlew),  Ih.  (Tok>o  and 
^lizusawa),  8h.  (La  Paz  and  Taihoku).  i)h.  (Atliens),  llh.  (Hehvan),  12h. 
(Apia),  13h.  (Ekateruiburg  and  Taihoku  (2)  ),  l.jli.  (Hehvan  and  La 
Paz),  16h.  (La  Paz).  19h.  (San  Fernando  and  Taihoku),  21h.  (Kocea 
di  Papa). 

Feb.  2t)d.  Records  at  9h.  (Manila  and  Ekaterinburg),  lOh.  (Helwau  and  Batavia), 
23h.  (San  Fernando). 

Feb.  27d.  Records  at  Sh.  (Ekaterinburg  and  Hehvan),  'Jli.  (Hamburg),  14h. 
(Ekaterinburg  and  Helwau),  221i.  (.San  Fernando). 

Feb.  28d.  Records  at  8h.  (Manila),  lOh.  and  llh.  (Ekaterinbm'g),  13h.  (Jamaica), 
23h.  (La  Paz). 

Mar.  Id.     There  are  great  difficulties  in  reconciling  the  records.     We  have  only 
three  records  of  S  and  P,  viz  : — 

P.  S-P.           A  To 

h.   m.    s.  ni.  s.             <,  h.   m.    s. 

Tokyo                       13   39   11  2  47  14-5  13  35  41 

Manila                      13   40   21  4   12  23-5  34  58 

Ekatermbuig          13   47   40  9  28  73-3  36     2 

If  ManUa  is  1  luinute  in  error  we  get  fair  accordance  at  13h.35m.54s.  Ekateriu- 
bm-g  gives  for  the  epicentre  13''47'N.  14P24'E.  On  1917  Nov.  24  an  epicentre 
near  that  place  was  adopted,  viz.,  13" -jN.  143^ -OE.,  but  the  residuals  for 
Riverview  are  —25s.  in  P  and  —44s.  in  S,  shewmg  that  the  epicentre  should 
be  3" -5  nearer.  An  unfortmiate  slip  in  computation  for  Melbourne  obscures 
its  evidence  :  A  should  be  51  -3  instead  of  22" -5,  and  then  the  P  observation 
-^16m.]4s.  when  treated  as  S  gives  a  residual  —21s.,  or  l'-9  nearer.  The 
Azimuth  should  moreover  be  17S"  instead  of  353^.  A  re-exaniinatiou  of  the 
adopted  To^Nov.  24d.llh.10ni.52s.,  sliews  that  any  reasonable  alteration 
of  it  would  emphasise  these  negative  differences.  We  have  5  determinations 
in  all,  and  the  corrections  to  To  indicated  are  Manila  +30s.,  Mizusawa  -  23s., 
Zi-ka-wei  —2s..  Riverview  —Is..  Honolulu  ;-3s.  ;  mean  -flls.  ;  and  b\- 
laying  stress  on  tlie  stations  nearer  the  epicentre,  a  case  could  be  made  out 
for  increasing  T„  still  further.  Tlie  evidence  suggests  a  deep  focus  :  and 
the  single  antipodal  residual  for  La  Paz;  L— 7s.].  wliieh  becomes  [— ISs.]  if 
we  adopt  the  mean  Correction  to  To,  supports  this  view.  If  we  adopt  then 
a  correction  of  -flls.  to  To  and  a  focal  depth  of  0-020,  the  computation  would 
stand  as  follows  for  the  stations  concerned  : — 

Corrn.  • 

A  focus.  P.  0-C.  S.  0-C. 

o                  c  111-  s.              s.  m.  s.             s. 

Manila                     21-4  -0-9  e  4  53  -f    5  8  29  -   5 

Osaka                      22-3  -1-0  5  3+8  —                — 

Mizusawa               25-7  -1-1  5  27  -   7  9  34  -21 

Zi-ka-wei                26-C  -1-2  e5  40  -   2  e  10   18  +    7 

Batavia                  410  -1-7  c  7  40  —   9  —                — 

Riverview              47-9  -2-0  i    8  17  -22  ell  5ti  -29 

Sydney                   47-9  -2-0  13  57  ?S  (13  57)  -90 

Melbourne              51-3  —21  16  3  ?S  (16     3)  -   6 

Honolulu               56-5  -2-3  e9  45  +11  17   39  +28 

Colombo                 62-4  -2-4  19  57  ?S  (19  57)  +94 

— and  these  results  may  be  considered  a  good  approximation.  Tin's  case 
has  been  re-examiued  thus  because,  though  there  seems  to  be  similar  evidence 
of  deep  focus  on  1919  Mar.  1,  we  have  then  no  record  from  an  antipodal 
station.  But  with  this  support  from  1917  Nov.  24  we  may  adventure  the 
liypothesi.s^  of  a  focus  below  normal.  Trial  of  the  actual  epicentre  and  depth 
of  1917  Nov.  24d.  shewed  systematic  differences  suggesting  ultimately  a 
greater  depth  0030,  and  the  epicentre  9'  ON.  141    OE.     Thus — 
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1919.     Mar.  Id.  13h.  36m.  Os.       Epicentre  9°  ON. 

A  =  -  -768.   B  =  +  -Ca-i,  C  =  -f  -156  :  D  =  +  -629,   E  =  + 

G  =  --121,   H  =  +  -098,   K  =  --988. 


141°  OE. 

•777  ; 


A  focal  depth 

0  030 

below 

uormal  has  l)eeu  assumed 

I'OCUS 

Con-n. 

A 

Az. 

F 

O-C. 

S. 

O-C. 

L. 

M. 

m. 

s. 

s. 

m. 

s. 

s. 

ni. 

m. 

Manila 

-i-2 

20-4 

288 

!■  4 

21 

^10 

8 

33 

+  27 

10-5 

10-8 

Taihoku 

-1-6 

24-5 

313 

c5 

16 

0 



— 

11-7 

Osaka 

-1-7 

26-2 

350 

5 

31 

-   2 

_ 

— 

— 

15-3 

'roky(( 

-1-7 

26-7 

357 

(6 

1) 

-r23 

6 

1 

?1' 

9-4 



Zi-ka-\vei 

-1-9 

28-8 

323 

e5 

36 

-21 

— 

— 



Batavia 

-2-4 

37-3 

247 

e6 

27 

-45 

— 

— 

— 

13-0 

Riverview 

-2-7 

43-9 

168 

— 

— 

c  14 

30 

-I-  6 

c25-6 

270 

Sydney                E. 

-2-7 

43-9 

168 

9 

18 

-^73 

— 

— 

25-6 

26-8 

Honolulu 

-3-6 

59-8 

70 

— 

— 

- 

— 

33-0 

37-5 

Colombo 

-3-7 

60-5 

274 

28 

0 

VL 

— 

(28-0) 

— 

Ekaterjnlniri; 

-3-9 

77-3 

328 

e  11 

40 

~  2 

21 

8 

+  1 

30-0 

44-7 

Hehvan 

-4-4 

102-2 

304 

— 

— 

22 

0 

V 

— 



Hamburg 

-4-5 

105  1 

332 

— 

— 

_ 

— 

e60-0 

65-0 

Kdinburgli 

-4-6 

107-9 

340 

56 

0 

?\. 

— 

(56-0- 

61-0 

DeBilt 

-4-6 

108-2 

333 





25 

12 

-77 

53-0 

69-2 

Eskdalemuir 

-4-6 

109-2 

340 

— 

— 

— 

58-0 

__ 

Strasbourg 

-4-6 

109-4 

330 





. 



59-2 



Uccle 

-4-6 

109-5 

333 

— 



_ 

— 

c590 

67-0 

Bidston 

-4-6 

110-6 

338 

34 

24 

?SR, 

46 

0 

ri. 

(46-0- 

640 

ttocca  di  I^ipa 

-4-6 

110-7 

321 

40 

20 

V 

_ 

— 

6  63-0 

76-1 

Kew 

-4-6 

111-0 

337 

— 

— 

— 

— 

— 

69-5 

Moncalieri 

-4-6 

111-7 

326 

25 

49 

?S 

i25 

49) 

-73 

510 

66-6 

Paris 

-4-6 

111-8 

333 

— 



e58 

0 

?L 

65-0 

72-0 

San  Fernando  t. 

— 

125-1 

326 

65 

12 

?L 

- 

— 

72-5 

75-0 

Additional  records:    Manila  gives  MN  =  +ll-3m.,  To  =13h.35m.5s.         Osaka 
MN  =  +12-3ni.  Tokyo  gives  P  =  +3m.lJ:S.  Riverview  MN  =  +26-iin. 

Ekateriubui-g      iP  = +llna.l8s..         SR,  = +2(}m.4s.  Epicentre      13-'47'X. 

141-24'E.  De  Bilt  eE  -  +33m.o4s.,  MX  =  +C0-3m.  Rocca  di  Papa 

(S)  ^ +55m.8s.         San  Fernando  MN -^- +77-Um. 

Mar.  Id.  Records  also  at  3h.  (Rio  de  Janerio),  4h.  (Athens  and  Rocca  di  Papa), 
(ih.  (Riverview),  7h.  (Ekaterinburg),  14h.  (Coimbra),  loh.  (Rocca  di 
Papa),  17h.  (Ekaterinburg,  Calcutta,  and  Hclwan). 


1919.    Mar.  2d.  3h.  26m.  40s.  (i)  / 

11h.  45m.  10s.(ii)i  i^Pi-^^^^^r^  *1°0S.  Trow. 


A=  +  -208,   B  =  --725,   C  =  - -656  ;  D  =  --9G1,   E  = 

G  =  --181,   H  =  +-631,   K  =  --755. 

(See  note  at  eud  ou  possible  deep  focus). 


•276; 


I  Cipolletti 
II 
I Mendoza 


Pilar 


I  Andalgala 


I  La  Paz 
II 
II  Rio  de  Janerio  K. 


II 


I  Vieques 


N. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

r, 

m.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

4-9 

G(; 

(1      8) 

-   8 

1      8 

?P 

— 

3-8 

4-9 

GG 

- — 

(1   44) 

-30 

1-7 

3-7 

9-3 

31 

5  50 

?S 

(5  50) 

+  90 

8-6 

101 

9-3 

31 

5    14 

?S 

(5   14) 

+  64 

81 

101 

12-4 

44 

4      2 

+  57 

81 

101 

12-4 

44 

3   44 

+  39 

— 

— 

7-9 

9-6 

12-4 

44 

3   38 

+  33 

— 

— 

7-7 

9-2 

12-4 

44 

3   38 

+  33 

— 

— 

7-9 

10-6 

14-8 

27 

3   32 

-    4 

— . 

— 

6-8 

9-3 

14-8 

27 

3  26 

-10 

— 

— 

6-8 

11-5 

14-8 

27 

4     2 

+  2G 

— . 

— 

8-9 

111 

25  0 

13 

i  5  52 

+  14 

i  10  5G 

+  53 

12-4 

161 

25  0 

13 

i  5  42 

+    4 

10  20 

+  17 

12-5 

15-8 

31-0 

G4 

0  6  44 

+    1 

— 

— 

16-4 

20-7 

31-6 

64 

e  6  32 

-11 

— 

— . 

16-5 

20  -6 

59-6 

10 

— 



— . 

33  0 

36-8 

59-G 

10 

— 

— 

— 

. — - 

38-9 

41-8 

o9-6 

10 

13   3G 

U'R, 

— 

— 

33  0 

36  -8 

59-G 

10 

— 

— 

— 

— 

380 

40-6 

C'oniiaucd  on  itc.rt  iiaue. 
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Az.  r.       O  -C.         S.  O  -C.        L.  M. 


II  Ascension 

62  0 

75 

— 

— 

— 

— 

38-8 

— 

I  Capetown 

70  •2 

lis 

11 

20 

-^    2 

21      2 

^34 

37-5 

50-5 

11 

70-2 

lis 

11 

o 

-1(1 

20   32 

-    4 

40-5 

50-0 

I  Cheltenham 

K. 

79S 

358 

13 

21 

-r63 

22   53 

+  32 

— 

23-1 

I 

X. 

79-8 

358 

12 

41 

+  23 

22   53 

-32 

51-8 

— 

11 

E. 

79-8 

358 

22 

37 

?§ 

(22  37) 

-rl6 

43-5 

46-7 

II 

X. 

79-8 

358 

22 

35 

?S 

(22  35) 

+  14 

45-6 

51-8 

I  Georgetown 

79-9 

358 

12 

25 

+    7 

22  38 

+  16 

35  -7 

— 

11 

K. 

79-9 

358 

12 

36 

--18 

22   35 

+  13 

e  36-0 

— 

11 

X. 

79-9 

35S 

12 

16 

_    2 

— 

— 

45 -S 

— 

1  Washington 

79-9 

358 

12 

20 

_    2 

22  31 

+   9 

e  41  5 

— 

11 

79-9 

358 

12 

16 

2 

22   18 

-   4 

35-7 

— 

I  Harvard 

E. 

83-4 

1 

— 

23      9 

+    8 

e  42-4 

— 

1 

X. 

83-4 

1 

i  12 

39 

+    1 

22   57 

-    4 

e  42-0 

47-2 

II 

E. 

83-4 

1 

11 

50 

-48 

23      3 

+    2 

e  42  1 

43-8 

II 

X. 

83-4 

1 

i  12 

41 

--     3 

23      3 

+    2 

e  42-7 

46-8 

I  Ithaca 

S3o 

358 

12 

38 

-    1 

23      0 

-    3 

e  35-2 

— 

11 

E. 

83-5 

358 

— 

- 

— 

e  23      6 

+    3 

e  38-2 

— 

1  Chicago 

83-6 

350 

12 

41 

^    1 

23     0 

—    5 

44-3 

— 

II 

83-6 

350 

12 

39 

-    1 

22   54 

-11 

44-8 

— 

1  Ann  Arbor 

E. 

83-7 

354 

14 

32? 

? 

23     8 

+    2 

36-5? 

— • 

1 

E. 

83-7 

354 

- 

— 

23     8 

4-    2 

39-6 

— 

11 

E. 

83-7 

354 

— 

— 

23     2 

-    4 

35-8 

38-2 

11 

X. 

83-7 

354 

13 

20? 

■f40 

23   20 

+  14 

35-1 

37-8 

II 

E. 

83-7 

354 

- 

— 

23     2 

-    4 

35-5 

38-0 

I  Toronto 

84-8 

356 

- 

— 

e  24      2 

+  45 

41-1 

73-4 

II 

84-8 

356 

15 

56 

7. 

i  24     8 

+  51 

e  41-0 

60-4 

1  Ottawa 

86-4 

359 

i  12 

56 

+     1 

e  23  34 

0 

48-3 

— 

II 

86-4 

359 

e  12 

50 

—   5 

23   26 

-   8 

41-8 

— 

I  Apia 

86-7 

257 

e  12 

56 

—    1 

— 

— 

e  40-4 

— 

II 

86-7 

257 

- 

— 

e  22  26 

-72 

39-4 

— 

I  Lick 

89-6 

323 

- 

— • 

— 

— 

e  42-3 

— 

11 

89-6 

323 

— 

- 

— 

— 

— 

c  43-3 

— 

1  Berlicley 

90-4 

323 

- 

— 

— 

— 

e  36-8 

46-1 

n 

90-4 

323 

- 

— 

e  22  38 

-100 

— 

46-0 

I  Sydney 

E. 

94  -3 

216 

22 

38 

?s 

30  50 

?SR, 

428 

45-3 

11 

E. 

94-3 

216 

'^2 

32 

?s 

30  56 

?SR, 

42-7 

45-2 

I  Riverview 

94-4 

216 

e  12 

36 

-64 

e  23   46 

-74 

42-3 

44-8 

11 

94  4 

216 

e  13 

23 

-17 

e  23   44 

-76 

e  41-9 

44-8 

I  Adelaide 

98-4 

205 

12 

15 

-107 

24  27 

-73 

— 

54-2 

11 

98-4 

205 

— 

- 

— 

24   15 

-85 

— 

54-8 

I  San  Fernando 

99-2 

49 

19 

20 

?PR, 

— 

— 

51-3 

61-3 

11 

99-2 

49 

17 

38 

?PRi 

— 

— 

53-9 

60-3 

I  Victoria 

•  99-5 

330 

24 

6 

?S 

31   58 

?SRi 

e  50-6 

55-1 

II 

99-5 

330 

23 

50 

?S 

31    12 

?SR, 

41-6 

55-3 

I  Honolulu 

99-5 

290 

25 

8 

?s 

32   26 

?SR, 

47-8 

52-3 

11 

99  -o 

290 

23 

56 

?s 

31   56 

?SR, 

46-8 

51-8 

I  Rio  Tinto 

99-9 

48 

16 

20 

"] 

— 

— 

— 

68-3 

11 

99-9 

48 

15 

50 

I 

— 

■ — 

— 

65-8 

1  Coimbra 

X. 

100-7 

44 

e  16 

49 

-f  155 

27    17 

+  75 

47-1 

56-0 

I 

E. 

100-7 

44 

17 

50 

?PR, 

— 

— 

- — 

49-8 

II 

E. 

100-7 

44 

e  17 

2 

?PR. 

27   18 

+  76 

48-0 

59-3 

II 

X. 

100-7 

44 

c  17 

50 

?PR. 

27   18 

+  76 

46-3 

59-7 

I  Granada 

101-2 

50 

i  16 

50 

-rl54 

26  54 

+  47 

— 

— 

I  Mauritius 

E. 

104-3 

133 

24 

14 

?S 

(24   14) 

-142 

49-9 

52-2 

I 

X. 

104-3 

133 

25 

50 

?s 

(25   50) 

-46 

48-6 

51-0 

II 

E. 

104-3 

133 

■'2 

26 

?s 

42   26 

? 

48-7 

51-3 

II 

X. 

104-3 

133 

•23 

50 

?s 

43     8 

? 

481 

50-3 

I  Algiers 

104-9 

53 

e  17 

56 

? 

25      0 

-101 

40-3 

60-3 

II 

104-9 

53 

e  18 

34 

'/ 

— 

— 

i  48-8 

60-8 

I  Tortosa 

106-1 

49 

20 

27 

?p"Ri 

— 

— 

38-3 

65-9 

II 

1061 

49 

18 

40 

?PR, 

28     5 

+  72 

36-3 

64 -S 

I  Barcelona 

107-4 

50 

e  18 

25 

[+12] 

27   59 

+  54 

e  47-9 

62-3 

II 

107-4 

50 

e  17 

41 

[  -32] 

— 

— 

e  32-9 

61-8 

1  Marseilles 

110-4 

48 

- 

e  51   20 

?L 

61-3 

69-3 

II 

110-4 

48 

- 

— 

e  51   50 

?L 

63-8 

64-8 

I  Shide 

111-5 

40 

_ 

- 

— 

i  28  56 

-74 

61-1 

66-8 

II 

111-5 

40 

- 

— 

i  28  54 

-72 

61-2 

65-1 

I  Oxford 

112-1 

40 

_ 

. — 

— 

— 

62-5 

64-9 

I  Paris 

112-2 

43 

- 

. — 

e  29  35 

+  107 

52-3 

64-3 

II 

112-2 

43 

_ 

— 

— 

— 

e  53-8 

60-8 

I  Kew 

112-4 

39 

— 

- 

— 

— 

- — 

— 

72-3 

II 

112-4 

39 

- 

— 

— 

— 

— 

74-8 

Ciintinued  on   next  page. 
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I  Bidston 

112-4 

37 

- 

— 

19  26 

?PR, 



651 

11 

112-1 

37 

15 

50 

1  41 

— 

— 

— 

62-3 

I  Monealieri 

112-7 

4'.) 

19 

;j 

?PB, 

29  35 

+  103 

51-4 

69-2 

II 

112-7 

4!) 

20 

28 

?PR, 

i  29  34 

+  102 

38-9 

68-4 

I  Besancon 

113-1 

45 

- 

— 

• — - 

— 

62-3 

— 

II 

113-1 

45 

- 

— 

— . 

— 

63-8 

— 

I  Eskdalemuh' 

113-1 

3(; 

— 

_ 

— 

29  28 

+  91 

56-3 

66-8 

II 

113-1 

36 

- 

• — 

29  25 

+  8S 

57-3 

62-8 

I  Edinburgh 

113-8 

35 

19 

20 

?PR, 

— 

— 

. — 

64-8 

II 

113-8 

35 

19 

20 

?PR, 

— 

— 

— 

64  -3 

1  Rocca  di  Papa 

113-8 

53 

e 

19 

36 

?PR, 

e  29   23 

+  83 

e  55-7 

65-4 

II 

113-8 

53 

e 

19 

41 

?PR, 

29  21 

+  81 

e  59-7 

65-7 

I  Florence 

114-1 

50 

e 

19 

8 

2PRi 

— 

54-3 

62-3 

II 

1141 

50 

19 

50 

?PR, 

29  50 

+  107 

49-8 

54-8 

I  Uccle 

114-3 

41 

e 

19 

38 

?PR, 

e  29  44 

+  10O 

e  51-3 

68-3 

11 

114-3 

41 

19 

40 

?PR, 

e  29  32 

+  88 

e  49-8 

67-8 

I  Pompeii 

114-4 

55 

19 

22 

?PR, 

29  20 

+  75 

61-3 

65-3 

II 

114-4 

a  3 

19 

12 

JPR, 

— 

— 

56-8 

64-8 

I  Zurich 

114-6 

48 

- 

— 

— - 

— 

e62-2 

— 

1  Strasbourg 
II 

114-8 
114-8 

46 
46 

e 

19 

55 

?PRi 

— 

— 

64-3 
63-8 

73-3 

68-8 

I  Dyce 

115-1 

34 

- 

— . 

141   17 

?SRi 

64-3 

68-2 

II 

ILO-l 

34 

- 

— • 

1  30     8 

+  117 

62-8 

67-8 

I  De  Bilt                K. 

115-4 

40 

— 

- 

— 

c  29  51 

+  98 

e  55-3 

68-2 

I                                         X. 

115-4 

40 

- 

— 

e  29  54 

+  101 

— 

07-3 

11                                             E. 

115-4 

40 

— 

- 

— 

0  29  46 

+  93 

e  52-8 

67-9 

11                                         X. 

115-4 

40 

- 

• — 

e  29  45 

+  92 

— 

67-3 

I  Hambiirc: 

118-8 

40 

e 

20 

20 

?PR, 

— 

— 

e  61-3 

74-5 

11 

118-8 

40 

- 

— 

— 

— 

e  66-8 

71  8 

I  Hehvan               K. 

120-0 

76 

e 

20 

20 

?PR, 

— 

— 

— 

810 

11                                         E. 

120-0 

76 

20 

20 

?PR, 

— 

— 

— 

79-6 

1  Lemberg- 

124-7 

50 

- 

— 

— 

— 

e  69-7 

75-2 

1  Batavia 

132-8 

180 

c 

22 

41 

?PR, 

— 

— 

e  69-4 

— 

II 

132-8 

180 

e 

22 

32 

?PR: 

— 

— 

e  68-8 



I  Colombo 

138-6 

137 

68 

38 

?L 

72  26 

I 

(68-6) 

99-3 

I  Kodaikanal 

140-2 

131 

75 

8 

?L 

— 

— 

77-6 

93  0 

II 

140-2 

131 

75 

32 

?L 

. — 

— 

83-0 

90-9 

1  Bombay 

144-1 

119 

71 

41 

?L 

— 

— 

(71-7) 

88-1 

II 

144-1 

119 

19 

23 

[-24] 

— 

— 

88-2 

1  Ekaterinburg 

147  -3 

44 

e 

19 

46 

[-    6] 

i  33   14 

+  90 

63-3 

87-7 

11 

147-3 

44 

1 

19 

46 

[-   6] 

30    16 

-88 

40-8 

51-4 

1  Manila 

150-6 

210 

e 

19 

53 

1-    4] 

— 

— 

— . 

— . 

11 

150-6 

210 

c 

19 

50 

[-   7) 

— 

— 

. — 



1  Osaka 

156-0 

264 

- 

51    18 

2 

— 

77-8 

11 

156-0 

264 

- 

— 

30   33 

? 

— 

86-7 

1  Taihoku 

159-4 

224 

e 

12 

33 

? 

— 

. — 

— 

79-8 

I  Zi-ka-wci 

164-2 

237 

— 

- 

— 

0  29  59 

? 

c  750 

— 

II 

164-2 

237 

c 

25 

32 

?PR, 

c  37   56 

1 

550 

87-0 

Additional  records  :  CipoUetti  i  and  Mendoza  ii  appear  to  record  10m.  early. 
Andalgala  ii  gives  MN-+ll-4m.  La  Paz  (1),  MN  =  +16-3m.,  T„ -= 
3h.26m.47s.       Epicentre    42  -2S.   73-5W.  La    Paz    ii    iSE  -  +  10m.21s.. 

LN--+12-4m.,    T„-llh.45m.4s.      Epicentre    42  -2S.    73'-5W.  Ascension 

II    gives    records    at     +64m.50s.    and     +  74m. 50s.  Georgeto^\^l    I    LE — 

+  46-5m.,  LN  ~  +51-5m..  To  -3h.26m.50s.  GeorgetowTi  Ii  LE  -  +43-0m., 

To=-llh.45m.5s.  Washington  I  L-  +51 -3m.,  To-3h.26m.47s.  Wash- 

ington II,  SR,  - +27m.50s..  L-  +41-8m.  and  +50-8m..  T„ -llh.45m.22s. 
Harvard  I  iE  -  +27m.59s.  and  four  other  L's,  To  -3h.26m.59s.  Harvard 

II  iE- +23ni.l3s..  iN  -  -  23ni.l9s.,  cE  -  +28m..3s..  To -llh.45m.27s. 
Ithaca    II    eN  =- +22m.57s..    eE  -  +28m.35s.  Chicago    i    L?-+35-5m., 

L-+48-3m.    and     +64 -3m..    T„ -3h.27m.0s.  Chicago    II    L  =  +35-5ni.. 

+  58-3m.,  and   +64-8m.,  T„  =llh.45m.32s.  Toronto  I  PR,?  =  +19m.56s., 

eL  =  +67-3m.  Toronto  ii.  8-+25ui.50s.  and    +30m.l4s.,  L  =  +52-2m., 

iL  =  +58-4m..  eL  -  +63 -6m.  Ottawa  i  cSN  -  +  23m.  19s.,  eL  --  +43-3m., 

L  -  +58-3m.  and  +63-3m..  To  -  3h.27m.lls.  Ottawa  il  SR,  =  +29ra.32s., 

L  =  +44-Sni.    and     +54-8m..    To  =llh.45m.21s.  Apia    ii    Cj -- +28m.56«. 

Riverview     i     MZ-^=+47-3m.  Riverview     ii     PS -- +  25m.52s..     eSR, -- 

-i-30m.27s.  and    +31m.23s..  M.\  - +44-7m.,  MZ=-+47  0m.  Adelaide  il. 

SR,  - +30m.56s.  San    Fernando    II    MN  =  +61-0m.  Victoria    i    L- 

-^43-8m.,  MZ -= -i-50-7m.         Victoria  II  MZ=+55-3m.  Coimbra  I  Milne 

record    P  =  +13m.30s.,    S -- +27m.20s.,    M  =  +50-9m  Coimbra   11   Milne 

record  P -- +13m.27s..  S -= +27m.31s.,  L-+47-8m.,  M=^+57-3m. 
Algiers  II  (?)  --  +  28m. 2s.  Paris  II  MN  --  +67 -8m.  Moncalieri  1  MN  • 

+  66-9m.         Moncalieri      ii      MN--+67-2m.  Eskdalemuir      i      PR,? - 

+  19m.44s.  Dyce    I    LN=+63-3m.  De    Bilt    i    ePR,  = +20m.7s. 

Notes  continued  on  next  page. 
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De  Bilt  11  ePRi  =  +20m.4s.  Ilambiirs-  i  MX  =  -fToam.  Helwan  i  PX  = 
+  22m.2s.,  MX  =  +721m.  Hehvan  ii  PX  = +21in.l4s.,  MN  =  4-80-3m., 
Lembercr  i  74m.2s.  Batavia  i  eL^  =  +78-6m..  eLa  =  -f  83-7m.  Batavia 
II    PI40    -  -7SSin.,    cL,  = -T-S3SIT1.  Kodaikanal    11    trives    P='22m.l4s. 

(TR.)  a-;  part  of  an  earlier  shock.  Ekaterinburs  i  iP  -  -19m.4ss..  i,  = 
-^23m.2s.,  i.  -  +26in.32s..  h  --  -;  30m.l2'5.,  i,  -  +36m.4s.  Epicentre  28  30'S. 
160-19'E.      '    Osaka  I  MX  =  +87  ^m.  Osaka  11  MX  =  +88-7m  Zi-ka- 

wei  prives  its  eL  one  hour  earlv.  Zi-ka-wei  11  SR,E  =  -7-45m.<>s.,  SRjX  = 
+  51m.57s.,  MN  =  +83-6m. 

XoTE  TO  1919  Mar.  2  and  9. 

Some  of  the  residuals  for  the  stations  nearest  the  epicentre  are  so  larjje  as  to 
raise  doubts  whether  the  solution  is  even  approximately  correct.  It  seems 
well  therefore  to  call  attention  to  the  following  points.  The  residuals  for 
six  X.  American  stations  are  as  follows  : — 


/\ 

Az. 

P 

Residua 

s. 

s 

Residuals. 

_ 

2d.3h. 

2d.llh. 

9d. 

2d.3h. 

2d.nh. 

9d. 

Georgetown 

79-9 

358 

-r7 

-8 

— • 

-16 

-13 

—    5 

Washinirton 

79-9 

358 

+  2 

—  2 

-4 

-    9 

-   4 

0 

Harvard 

83-4 

1 

4-1 

-3 

-rl 

4-    2 

—    2 

+    3 

Ithaca 

83-5 

358 

-1 

— 

— 

-   3 

+    3 

-17 

Chicago 

83-6 

350 

-^1 

-1 

—  7 

—    5 

-11 

_   2 

Ottawa 

86-4 

359 

+  1 

—  5 

+  2 

0 

-   8 

-   8 

Mean  +2  +1  0  +3  -1  -3 

(1)  In  view  of  this  concurrent  testimony  it  seem,«  clear  that  no  creat  alteration 
of  To  can  be  made  in  any  of  the  three  cases. 

(2)  The  latitude  of  the  epicentre  is  checked  by  these  stations  which  lie  close  to 
zero  azimuth. 

(3)  Tlic  lonaitute  may  be  inaccurate,  but  the  residuals  for  Apia  (  —Is.  for  P  on 
Mar.  2d.  3h.  and  —12s.  for  S  on  Mar.  2d.  llh.)  in  Azimuth  257'  are  reassiiring 
on  this  point. 

(4)  Nevertheless  La  Paz  has  the  residiials 

A  Az.  P.  S. 


La  Paz         250         13  +14s. -r-4s. +15s.  -i- 53s.  +  17s.  +  30s. 

The  mean  value  in  P  is  -f  lis.  and  in  S  -;-33s..  indicating:  that  the  epi- 
centre should  be  moved  I'-l  or  l'-8  further  away  from  La  Paz.  Yet  we 
cannot  do  this  without  upsettinp:  the  accordance  of  the  X.  American  stations. 
As  regards  other  S.  American  stations  : — 

Cipolletti  and  Rio  de  Janeiro  are  in  azimuths  66'  and  64'  :  they  support 
Apia  that  the  longitude  of  the  epicentre  is  well  determined,  but  tell  us  little 
about  latitude.  Mendoza  is  affected  by  some  large  error  of  3  or  4  min. 
Pilar  in  azimuth  44'  would  support  La  Paz  in  requiring  a  latitude  further 
south  ;  but  eontradiets  ,\pia.  Cipolletti,  and  Rio  de  Janeiro  as  regards  the 
longitude. 

Andalgala  lias  P  residuals  —7s.  J- 26s.  -l-57s.  The  mean  value  supports 
La  Paz,  but  the  discordances  from  the  mean  show  that  the  accidental  error 
is  also  large. 

Vieques  gives  us  no  help. 

(5)  If  we  accept  the  La  Paz  observations  as  requiring  an  epicentre  further  P. 
than  those  of  X.  America,  the  only  way  of  reconciling  them  is  by  supposing 
a  focus  below  normal  depth.  With  a  depth  of  0  020  the  epicentre  might  be 
moved  2'-7  further  South  (to  43--7)  :  and  the  new  A  for  La  Paz  would  be 
effectively 

25°-0  (above)  +2'-7  (new  latitude)  -l  =  -2  (deep  focus)  =26° -5  ; 
while  that  of  a  N.  American  station,  say  Washington,  would  be  effectively 
79°-9  (above)   +2-7  (new  latitude)   -2^-7  (deep  focus)  =7 9' -9. 
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(6)  It  may  be  remarked  that  tliis  alteration  of  epicentre  brings  the  focus  nearer 
to  Riverview  and  Adelaide,  which  lie  near  azimuth  180'.  The  effective  A 
for  RivtTview  is  thus  doubly  altered 

yi'-4  (above)  -2°-3  (new  latitude)   -2--8  (deep  focus)  =89° -3. 

The  larse  negative  residuals 


in  P 

-64s. 

-17s. 

—  los. 

now  Ijccomo 

-36s. 

-!-lls. 

-23s. 

in  S 

-74s. 

-76s. 

-64s. 

,, 

-20s. 

-22s. 

-10s. 

which  is  a  considerable  improvement. 

The  residuals  are  still  neg'ative  and  call  for  a  displacement  of  the  epicentre 
further  West  to  correct  them.  And  this  would  be  supported  by  Apia,  &c.. 
which  lie  to  the  East  :  the  increase  in  A  for  them  would  be  balanced  by  the 
correction  for  focal  depth. 

(7)    The  only  values  of  [P]  are  for  Bombay,  Ekaterinburgr,  and  Manila,  and  show 
a  mean  value  [  —9s.].      For  a  focal  depth   020  this  should  be  about  [  —17s.]. 

The  evidence  taken  together  therefore  points  to  a  moderate  focal  depth 
(0-020),  thoutrh  not  verv  stronglv  ;  and  to  an  epicentre  at  (say)  43" -78. 
77°  OW. 

Mar.  2d.  16h.  56m.  oOs.     Epicentre  34-ON.  96°-0E.  (as  on  1915  April  2Sd.). 


A 

=  -■087 

,   B  =  -f 

■824,  C 

=  -r-559. 

A 

P. 

0-C. 

S. 

0-C. 

L. 

m.  s. 

s. 

m.  s. 

s. 

m. 

Calcutta 

E. 

12-2 

2   58 

-   4 

5  22 

-   2 

— 

N. 

12-2 

2   52 

-10 

5   22 

-   2 

— 

Zi-ka-wei 

21-5 

e  4   57 

-   2 

e  9  11 

+  16 

— 

Manila 

29-9 

— 

— 

— 

.    — 

e  14-2 

Helwan 

541 

38   10 

?L 

— 

— 

(38-2) 

Helwan  gives  PX  =  +  33m.  10s. 

Mar.  2d.  Records  also  at  2h.  (La  Paz).  4h.  (Colombo),  5h.  (Pola).  lOh.  (Simla), 
13h.  (Pola),  19h.  (La  Paz). 

Mar.  3d.  Records  at  Ih.  (.-^an  Fernando).  2h.  (Zi-ka-wei,  Batavia.  and  Manila), 
3h.  (Ekaterinburg  and  Helwan).  6h.  (Ekaterinburg,  Helwan,  and  Cal- 
cutta), lOh.  (Batavia),  llh.  (Bidston),  15h.  (Helwan),  16h.  (Batavia), 
21h.  (Pompeii). 

Mar   4d.  8h.  Im.  25s.     Epicentre  4S°-0S.  134°0E. 

A  =  --465,  B  =  +-481,  C-=--743;  D  =  -f-719,   E  = -f  695  : 

G  -  -I-  -514,   H  =  -  -535,   K  -  -  -669. 


A 

Az. 

P. 

O-C 

s. 

0-C 

L. 

M. 

, 

m.  s. 

s. 

m.  s. 

s. 

ra. 

m. 

Riverview 

19  1 

49 

e  4  30 

0 

e  8     5 

r    1 

6  9-2 

9-8 

Sydney 

K. 

191 

49 

4   47 

-f  17 

(8     5) 

-h    1 

8-1 

9-7 

Colombo 

72-5 

303 

41   35 

?L 

— 

(41-6) 

47-6 

Capetown 

799 

229 

38  53 

.'L 

— 

— 

(38-9) 

— 

Honolulu 

921 

60 

— 

— 

— 

— 

46-6 

48-6 

La  Paz 

112-5 

158 

58  12 

?L 

59  26 

>. 

60-0 

Victoria 

130-8 

59 

62  20 

?L 

— 

(62-3) 

71"^ 

Rocca  di  Papa 

E. 

139  0 

284    e 

16  53 

-14 

— 

— 

— 

17-6 

N. 

139  0 

281     i 

17      5 

_    2 

— 

— 



17-2 

Algiers 

142-8 

270 

— 

— 

— . 

— 

79-6 

84  1 

Moncalicri 

143-7 

285 

— 

— 

— 



87-4 

De  Bilt 

147-6 

297 

— 



e  41  59 

?SR. 

e  82-6 

94-0 

Paris 

148-4 

290 

— 

— 

— 

81-6 

— 

San  Fernando 

148-8 

263 

76  35 

?L 





81-8 

86-6 

Kew 

150-8 

294 

— 

— 

— 



81-6 

Coimbra 

152-2 

268 

. — 



68  59 

? 

77-1 

80-6 

Eskdalemuir 

153  0 

302 





42  35 

?SR, 

Toronto 

156-5 

88 

— 

— 

77-4 

— 

Additional    records  :     Riverview 

gives 

MZ  = 

-H4-2m. 

La 

Paz    probably 

records    a    t 

eparate    shock. 

Rocca 

di    Papa    ePN 

=  -i-34m.448.. 

ePE  = 

-f  34m.50s., 

M  = 

-1-35 -7m.,  also 

eL=  -f63-6ni 

De 

Bilt  MN  =  -f92-4m. 
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Mar.  4(1.  Uecords  also  a(  Oh.  (Lick),  31i.  (Balboa  Heigh1.s),  61i.  (Helwau),  71i. 
(Batavia),  lOli.  (Ekaterinburg),  12h.  (Tokyo  and  JVIizusawa),  22h.  (Lick 
and  Helwan). 

Mar.  od.  Records  at  Ih.  (Helwan  and  San  Feruando),  16h.  (Ekaterinburg?),  201i. 
(Honolulu),  21h.  (Ekaterinburg  and  Kocca  di  Papa),  23h.  (Tokyo). 

Mar.  Gd.  oh.  lorn.  o3s.     Epicentre  o°-4y.  US    oK.  (adujitcd  from  Batavia). 

A --176,   B^+S77,  C  =  -05U;  D-+S7!t,   E-+-477; 

G  =  +  -028,   H  =  -  -052,  K  =  -  DOS. 


A 

Az. 

P. 

O-C. 

y. 

O-C. 

L. 

M. 

y 

o 

m.  .s. 

s. 

m.  a. 

t*. 

in. 

m. 

Batavia 

11-9 

25G 

2   58 

0 

G  30 

.'L 

(G-5) 

8-2 

Manila 

181 

8 

4   19 

+    1 

— 

— 

7-5 

8-0 

Perth 

28-6 

185 

— 

— 

12  38 

+  88 

— 

— 

C'olonibo 

:{<)•<» 

28.5 

12     7 

'}. 

— 

— 

— 

30  1 

Ekaterinburg 

7(;-o 

331 

i  11   49 

-'e 

i  21   28 

-   9 

32  1 

35  0 

J)e  Bilt 

10(J<J 

324 

— • 

— ■ 

c  28     7 

+  07 

e  581 

09 -3 

La  I'az 

ijai 

162 

27   43 

? 

— 

— 

— 

— 

Manila  gives  MN  =  +7-0m.  Batavia  records  the  adopted  To  and  epicentre. 

Ekaterinburg  gives  its  record  as  4h.  instead  of  3h.,  and  records  epicentre 
8''49'.S.    107"5'E.  De   Bilt  MN--+59-Sm. 

Mar.  Gd.  13h.  12m.  4s.     Epicentre  30"-7N.  21°0E.  (as  on  1919  Fob.  24d.). 

M. 


A=  + 

•749,   B 

=  +-287 

,  c=  + 

598. 

A 

P. 

O-C. 

s. 

O-C. 

L. 

m.  .s. 

s. 

m.  s. 

s. 

m. 

Athens 

2°5 

e  0  38 

-   1 

el     9 

0 

i  10 

Pompeii 

G-4 

2  5G 

;s 

(2  5G) 

+    1 

6-9 

Rocca  di  Papa 

81 

e  2     3 

0 

— 

— 

— 

Strasbourg 

15-3 

c  4  13 

+  30 

— 

— 

— 

De  Bilt 

19  0 

— 

— 

c  8  50 

+  48 

0  13-9 

Ekaterinburg 

331 

— ■ 

— 

— 

— 

15-4 

3-2 

15-3 
—  —         —  —  15-4  — 

De  Bilt  gives  MN  =  +15  1m. 

Mai'.  Gd.  Records  also  at  Oli.  (Hehvan  and  Ekaterinburg),  4h.  (Batavia),  6h. 
(Paris),  7h,  (Batavia,  Manila,  and  Ekaterinburg),  Sh.  (De  Bilt),  21h. 
(Mizusawa,  San  Fernando,  and  Tokyo). 

Mar.  7d.  Records  at  Ih.  (Ekatei'iuburg,  Batavia,  and  Manila),  2h.  (Helwau), 
llh.  (Ekaterinburg  and  La  Paz),  191i.  (Tokyo  and  Mizusawa),  20h. 
(Ekaterinburg),  23h.  (Batavia). 

Mar.  8d.  Records  at  Oh.  (Mizusawa),  Ih.  (Mizusawa  and  Ekaterinburg),  4h. 
(La  Paz),  lOh.  (Rocca  di  Pupa),  12h.  (Rocca  di  Papa  and  Mendoza), 
18h.  (Manila  and  La  Paz),  22h.  (Rocca  di  Papa). 

1919.      Mar.  9d.  3h.  16m.  45s.        Epicentre    41°  OS.  74°  OW. 

(As  on  1919  Mar.  2d.  :    See  note  on  that  date  suggesting  43  =  -7.-s.  77'-OW., 
with  focal  depth  0  020). 

A=+-208,   B---725,   C--G5G;  D  =  --9G1,   E=--27G; 

G  =  -181,    II  =  +-631,   K=--755. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Cipolletti 

4-9 

66 

— 

— 

— 

_ 

01 

1-8 

Mendoza 

9-3 

31 

5     :i 

?S 

(5     3) 

+  53 

8-0 

10-4 

Andalgala 

K. 

14-8 

27 

7   33 

?L 

8-8 

12-2 

N. 

14-8 

27 

4   33 

+  57 

— 

— 

9  0 

12  0 

La  Paz 

E. 

25-0 

13 

e  5  55 

+  17 

i  10  31 

+  28 

12-9 

16-7 

N. 

25-0 

13 

1  5  51 

+  13 

i  10  35 

+  32 

12-9 

16-4 

Rio  de  Janeiro 

E. 

31  G 

64 

e  7      3 

+  20 

12  45 

+  44 

16-8 

22-8 

N. 

31-G 

64 

e  6  39 

-    4 

12  39 

+  38 

17-2 

20-6 

Vieques 

E. 

59G 

10 

— 

- — 

— 

— 

33-2 

35  1 

N. 

59-6 

10 

— 

— 

— 

— 

40-2 

40-8 

Continued  on  next  imyc. 
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A       Az. 


P.       0-C. 


o-c. 


M. 


Capetown 

70-2 

118 

11   45 

+  27 

31    45 

I 

44-8 

48-0 

Cheltenham 

K. 

798 

358 

21   59 

?S 

(21   59) 

-22 

43-9 

— 

X. 

79-8 

358 

22     2 

?s 

(22      2) 

-19 

45  0 

— 

Washiugtou 

N. 

79-9 

358 

12  22 

+    4 

22   22 

0 

e  42-2 

— 

Georgetown 

K. 

79-9 

358 

— 

— 

22   27 

+   5 

43-2 

— 

Harvard 

E. 

83-4 

1 

— 

— 

23     7 

+   6 

e  42-6 

54-9 

N. 

83-4 

1 

12  39 

+    1 

23      1 

0 

— 

— 

Ithaca 

E. 

83-5 

358 

— 

— 

e  22  46 

-17 

e  38-9 

— 

Cliicago 

83-6 

350 

12  33 

-   7 

23     3 

-   2 

44-2 

— 

Ann  Arbor 

E. 

83-7 

354 

— 

— 

25  51 

+  165 

46-8 

52-2 

Toronto 

84-8 

356 

11   57 

-50 

i  24   15 

+  58 

e  42-8 

49-8 

Ottawa 

86-4 

359 

12   57 

+    2 

23  26 

-   8 

e  43-2 

— 

Apia 

86-7 

257 

- — 

■ — 

— 

— 

39-6 

— 

Berkeley 

90-4 

323 

— 

— 

— 

— 

e  39-8 

— 

Sydney 

E. 

94-3 

216 

19  45 

?PR, 

— 

— 

44-6 

46-2 

Riverview 

94-4 

216 

12  49 

-51 

23  56 

-64 

44-2 

48-4 

Adelaide 

98-4 

205 

— 

— 

24  59 

-41 

44-8 

55-7 

San  Fernando 

99-2 

49 

24  27 

?S 

(24  27) 

-21 

57-8 

64-2 

Honolulu 

99-5 

290 

25  51 

?s 

34     3 

?SR, 

46-2 

53-0 

Victoria 

99-5 

330 

33   49 

2SR, 

40  16 

? 

47-7 

56-1 

Rio  Tinto 

99-9 

48 

18   15 

?PR, 

— ■ 

— 

— 

78-2 

Coimbra 

100-7 

44 

17    29 

IV  R, 

27   23 

+  81 

47-8 

50-2 

Algiers 

104-9 

53 

e  18   51 

?PR, 

25     8 

-93 

51-2 

59-8 

Perth 

106-5 

189 

. — • 

— 

37   29 

?SR, 

- — 

— 

Barcelona 

107-4 

50 

— 

— 

e  26  45 

-20 

e  50-4 

65-2 

Marseilles 

110-4 

48 

— 

— 

— 

— 

e  61-8 

65-2 

Shide 

111-5 

40 

19  26? 

?PR. 

29     1 

+  79 

— 

69-6 

Oxford 

112-1 

40 

— 

— 

— 

— 

62-9 

65-6 

Paris 

112-2 

43 

— 

— 

e  53   15 

?L 

62-2 

63-2 

Bidstou 

112-4 

37 

— 

— 

29   15 

+  86 

■ — - 

55-0 

Kew 

112  4 

39 

— 

— 

— 

— 

— 

75-2 

Moncalieri 

112-7 

49 

19  33 

?PR, 

29  40 

+  108 

55-2 

69-5 

Edinburgh 

113-8 

35 

20    15 

?PR, 

— 

— 

— 

64-2 

Rocca  di  Papa 

113-8 

53 

e  19  42 

?PR, 

c  29  31 

+  91 

e  60-9 

68-0 

Florence 

114-1 

50 

19  42 

IPRi 

— 

— 

— 

59-2 

Uccle 

114-3 

41 

— 

— 

— 

— 

e  52-2 

70-2 

Pompeii 

114-4 

55 

19  49 

?PR, 

— • 

— • 

63-2 

71-3 

Strasbourg 

114-8 

46 

— 

— 

e  22     5 

i 

— 

— 

Dyce 

1151 

34 

— 

— 

— 

— 

73-2 

— 

De  Bilt 

115-4 

40 

— 

— 

e  29  55 

+  102 

6  55-2 

68-7 

Pola 

116-3 

50 

c  29   52 

2S 

(e  29  52) 

+  92 

6  58-9 

740 

Hamburg 

118-8 

40 

— 

— 

— 

— 

e  65-2 

73-2 

Vienna 

119-5 

49 

— 

— 

— 

— 

c  70-2 

71-2 

Helwaii 

120  0 

76 

21      9 

?PR, 

— 

— 

— 

81-2 

Lemberg 

124-7 

50 

— 

— 

— 

— 

c  73-6 

75-2 

Colombo 

138-6 

137 

70  15 

?L 

— 

_ 

89-2 

99-2 

Kodaikaual 

140-2 

131 

41     9 

?SR, 

— 

— 

77-4 

93-8 

Manila 

150-6 

210 

c  19  59 

[+   2] 

— 

. — 

— 

Simla 

154-8 

103 

c  75     9 

?L 

— 

- — 

(e  75-2) 

— 

Taihoku 

159-4 

224 

— 

— 

— 

— 

e  74-8 

— 

Zi-ka-wti 

164-2 

237 

e  24  55 

?PR, 

— 

— 

— 

— 

Additional  records  :    La  Paz  gives  IN -^  +  11m. 26s.,  To  — 3h.l6m.43s.,  epicentre 
42  -5S.   73"-5W.  Harvard  LE-+45-5m.,   To  -  3h.l7m.0s.  Ithaca  eN 

= +22m.55s.  Chicago      L?  = +38-2m.      and      62-2m.,      To  =3h.l6m.46s. 

Ann    Arbor    SN  =  +26m.3s.,    LN  =  H47-2m.  Toronto    PRi  =  +  18m.21s., 

iS-= +30m.3s.,  eL=+54-0m.  and    +57-8m.  Ottawa  PR.N  =  +  16m.27s., 

SE  = +23m.40s.,  L=+55-2m.,  and  four  other  L's.  T„ -3h.17m.10s. 
Riverview  PS  -  +25m.59s.,  MN  =  +46-8m.,  MZ  -  i  47  -3m.,  To  =31i.l6m.27s. 
Adelaide  SRv  -  '  31in.41s.  ?.  San  Fernando  MN  ^ +62-2m.  Coimbra 
LN^+47-2m.  Barcelona   cL=-+28-6m.,    M  =  +29-8m.  I'aris    MN - 

4  71 -2m.  Moncalieri   MN  =- +68-8m.  De    Bilt  ePR,  - +20m.9s.,    MN 

=  +68-8m.  Pola  gives  its  records  at  4h.  (Central  European  time  ?)• 
The  Taihoku  record  has  been  assumed  one  hour  too  early. 


Mar.  9d.  llecoids  also  at  4h.  (Tucson),  5h.  (Ekaterinbui-g),  8h.  (Ekaterinburg 
and  Helwan),  15h.  (Ekaterinburg,  Batavia,  and  Hclwau),  19h.  (Helwau 
and  Ekaterinburg). 
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Mar.  lOd.  211i.  19m.  45s.     Epicentre  27°-5N.  123=-5E. 

A  =  -  -490,  B  =  +  -740,  C  =  +  -462  ;  D  =  +  -834,   E  =  - 

G  =  --2,3J,   H  =  +  -3S5,  K  =  --887. 

A       Az.  P.       0-C.         tf.         O-C. 


Taihoku 

3-0 

216 

_ 

— 

1   33 

+  10 

2-4 

2-7 

Zi-ka-wei 

41 

334 

1    53 

?S 

(1   53) 

0 

(2-8) 

41 

Kobe 

12-2 

ol 

3      6 

-    4 

— 

— 

7-8 

Osaka 

12-5 

52 

3      8 

+    2 

— 

— 

— 

8-1 

Manila 

13-2 

191 

3   18 

-    2 

5   55 

+    6 

6-7 

7-2 

Tokyo 

160 

56 

4      1 

+    9 

6   29 

-26 

— 

— 

Mizusawa 

\.      18-7 

47 

4   11 

-14 

7   38 

-17 

- — 

— 

Batavia 

37-4 

208 

e  7   26 

-   7 

— 

— 

— 

14-4 

Colombo 

46-2 

251 

15   15 

*8 

(15    15) 

-16 

— 

— 

Ekateriubm-g 

52-6 

321 

i  9  29 

-!-   5 

16   53 

+    2 

25-2 

29-9 

Riverview 

06-7 

155 

— 

— 

e  19   16 

-30 

e 

31-6 

38-8 

Honolulu 

70-6 

75 

IS  57 

?S 

(18  57) 

-96 

e 

35-2 

45-2 

J.fmbers? 

75-0 

319 

— • 

— 

— 

— 

e 

39  0 

41-2 

Hfhvan 

K.      78 -5 

298 

19   15 

?s 

(19   15) 

-171 

— • 

— - 

Hamburij 

80-8 

327 

— 

— - 

— 

— 

e 

42-2 

44-2 

Do  BUt 

84-0 

327 

— 

— 

e  29  39 

?SKi 

e 

48-2 

49-3 

Bidaton 

86-8 

331 

23   51 

.'ri 

(23  51) 

+  12 

— 

48-8 

Monoalieri 

87-0 

320 

— 

— 

e  38      1 

i 

50-4 

— 

San  Fernando      x.   100-5     320        24   15        ?S       (24   15)     -106  —  — 

Additional  records:    Osaka  s?ives  M>r  =  +7-8m.         Manila  MN  =  — 7-4m..  To 
=  21h.l9m.49s.  Ekateriuburs     i=-17m.41s.,     PKi  = +19m.5s.,     SK,  = 

+  20m.45s.,    SRo= +22m.4s.,    i  = -^23m.29s.,    epicentre    31'^0'X.     127^29'E. 
Hehvan    PX  = -'20m.l5s.  Hambm-s:    MN  =  4-4S-2m.  De    Bilt    MN  = 

+  51-7m.         Bidston  gives  .S  = +30m.l5s.    ?SRj. 

Mar.  lOd.  Records  also  at  lb.  (Taihoku  and  .'?an  Fernando),  9h.  (Mendoza),  171i. 
(Colombo).  18h.  (Hehvan),  19h.  (Manila,  Ekateriuburir,  and  Xagasaki). 
20h.  (Hehvan). 

Mar.  lid.  Records  at  Oh.  (Rocca  di  Papa),  6h.  (La  Paz),  8h.  (Hehvan,  Ekaterin- 
burg, and  Manila),  lOh.  (Batavia),  14h.  (Taihoku). 

Mar.  12d.  lOh.  31m.  5s.      Epicentre  44^-5X.  140  -OE. 

A  =  -  -546,  B  =  +  -458,  C  =  +  -701  ;         D  =  +  -643,  E  =  +  -766  ; 
G  =  --537,  H  =  +  -451,  K  =  --713. 

A  Az.  P.  O-C.         S.         O-C.  L.  M. 

c          o  ni.  s.  s.  m.  s.           s.  m.  m. 

Ootomari                    2-9       42  1   17  ?.S  (1   17)      -   3  1-8  1-9 

Mizusawa 

Tokyo 

Osaka  10-5     201  3   12        ?.S  (3   12)       -91  4-9  61 

Zi-ka-wei 

Ekaterinbmg  18-8     314      e  8  57      —   2     i  16      1        —   3        24-9  — 

Osaka  gives  MX  =  +6-2m. 

Mar.  12d.  Records  also  at  Oh.  (Ekaterinburg  and  l)e  Bilt),  3h.  (8au  Fernando), 
5h.  (Ekaterinbmg  and  De  Bilt),  9h.  (Ekaterinbui-g,  Strasbom-g,  and  De 
Bilt),  12h.  (La  Paz),  13h.  (Helwan),  20h.  (San  Fernando),  22h.  (Hehvan). 

Mar.  13d.  13h.  9m.  30s.     Epicentre  45°-0N.  120°-0E.  (as  on  1917  July  31d.). 
A  =  --354,   B  =  +-612,   C  =  + -707. 
O-C. 


+  16 


2-9 

42 

1    17 

m 

(1 

17) 

-   3 

5-5 

170 

1   28 

+    3 

2 

21 

-10 

5  •.) 

170 

1    27 

+    2 

•> 

22 

-    9 

8-9 

181 

3   29 

?S 

(.3 

25) 

-32 

10-5 

201 

3   12 

?s 

(3 

12) 

-91 

19-7 

233 

0  4   48 

+  11 

c  9 

32 

+  75 

18-8 

314 

e  8  57 

—   2 

i  16 

1 

-   3 

A 

P. 

„ 

m.  s. 

Kobe 

Osaka 

Tokyo 

15-5 
15-6 
170 

4  21 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

6  37 

-   7 

e  8-3 

91 

6  40 

-   6 

8-4 

91 

7   26 

+    8 

— 

7-6 

Xo  additioual  records. 
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Mai.  lud.  141i.  16m.  006.     Epiceutro  H^-oti.  ia4°-5E. 

A  =  -  -560,  B  =  +  -815,  C  =  -  -148  ;  D  =  4-  -824,   E  -  +  066; 

G  =  +-0S4,   H  =  --122,  K  =  --989. 

Au  extra  depth  of  focus  is  susyested,  but  the  material  is  sciiut)'. 


Batavia 

Manila 

Riverview 

Colombo 

Ekateriuburt 

Helwau 

La  Paz 


17-6 
23-4 
35-3 
471 

S3 -4 

07-0 

152-0 


Az. 

270 
351 
141 

289 
331 
300 
154 


V 
m. 


4  13 

e  5  19 

i  7  1 

30  5 

i  12  22 

IS  5 

IS  54 


O-C. 

+    1 

-15 
?L 

-k; 
?pi;, 

[-65] 


S. 


12   31 
i  22   30 


O-C. 


L. 
m. 

9-S 

c  14  S 

(301) 

301 


M. 
m. 
9  0 
9-9 
21-5 


Additional  reeords  :   Manila  trives  MN  =  +10 -201. 
MN  =  +19-8m.,    MZ-+19-7m.  Hclwan    PN 


lUverview  S  =  +13m.l7s., 
=  -rl7m.5s. 


Mar.  13d.  Records  also  at  91i.  (Hamburj^.  De  Bilt,  and  Ekat«rinbm'g).  15h. 
(Riverview),  lOh.  (La  I'az),  17h.  (Lick  and  Hehvau),  20h.  (Helwan), 
21h.  (Coimbra),  23h.  (Osaka  and  Ekaterinburg). 

Mar.  14d.  Records  at  Ih.  (Lick  and  San  Fernando),  6h.  (Mizusawa),  7h.  (Manila), 
12h.  (Taihoku),  14h.  (Mizusawa,  Ootomari,  and  Ekaterinburg),  loh. 
(Hamburg.  Honolulu,  Du  Bilt,  and  Vienna),  17h.  (Ekaterinbm-g,  Apia, 
and  Riverview),  ISh.  (Denver  and  De  Bilt),  23h.  (Nagasaki). 

Mar.  15d.  Records  at  Ih.  (San  Fernando),  9h.  (La  Paz),  12h.  (Osaka),  14h 
(Manila),  16h.  (La  Paz),  ISh.  (Ekaterinburg  and  San  Fernando),  19h. 
(Denver),  21h.  (Batavia),  22h.  (Ekaterinburg  and  Ilelwan). 


1919.      Mar.  16d.  7h.  33m.  10s.       Epicentre   9°  5N.  127"  OE. 

(as  on  191S  July  Id.). 

A  =  -  -594,   ii-^-r  -788,  C  =  +  165  ;  D  =  4-  -799,   E  =  +  -602  ; 

G  =  -099,   H  =  +132,  K  =  --986. 

A  depth  of  focus  0-015  has  been  assumed. 


Corr. 

Station  and 

for 

Component. 

Focus 

A 

Az. 

I 

\ 

O-C. 

s 

O-C. 

L. 

M. 

^ 

HI. 

s. 

s. 

ni. 

>. 

s. 

ni. 

111. 

Manila 

-01 

7-8 

311 

e2 

4 

+  7 

4 

0 

+  31 

4-6 

6-2 

Taihoku 

-0  5 

16-4 

342 

4 

15 

+  24 

(7 

25, 

+  32 

7-4 

7-7 

Zi-ka-\vci 

-0-7 

22-3 

347 

e5 

1 

-   1 

8 

19 

-38 

— 

— 

Batavia 

-0-8 

25-5 

233 

5 

22 

13 

10 

2 

+  5 

_- 

11-9 

Kobe 

-0-8 

26-2 

15 

5 

50 

-    8 

- 

- 

— 

12-7 

16-4 

Osaka 

-0-8 

26-4 

16 

5 

59 

'-15 

10 

59) 

+45 

110 

191 

Tokvo 

-0-9 

28-6 

21 

n 

39 

y 

12 

38 

?L 

(12-6) 

19-3 

Mizusaua           i;. 

-1-1 

32-2 

21 

6 

42 

-:-'  3 

11 

50 

-   3 

— 

- 

N. 

-11 

32-2 

21 

6 

35 

-    4 

11 

54 

-■-   1 

— 

- 

( 'aluutta             X. 

-1-0 

39-3 

295 

7 

32 

-   8 

13 

38 

-   4 

— 

— 

1  »i)t(imari 

-1-3 

39-5 

17 

e7 

49 

i    9 

— 

— 

I'ertli 

-1-4 

42-8 

193 

— 

13 

54 

-33 

— 

Adelaide 

-1-4 

45-8 

167 

8 

14? 

-15 

14 

34 

-33 

23-5 

27-7 

Colombo 

-1-4 

46-8 

271 

8 

50 

4  14 

15 

50 

+  30 

23-8  V 

33-5 

Kodaikanal        i;. 

-1-5 

48-8 

275 

15 

14 

■'S 

(15 

14  J 

-31 

190 

350 

Kiverview 

1-5 

490 

153 

(•8 

49 

-    2 

15 

35 

-13 

e  24-5 

26-4 

Sydney              k. 

-1-5 

490 

153 

14 

20 

y  s 

(14 

20) 

-88 

25-8 

290 

.•\pi<a 

-1-9 

65-1 

110 

V  19 

26 

i23 

31-8 

— 

Kkateriiiliurg 

-2-0 

69-3 

329 

i  11 

3 

-i    3 

i20 

9 

+  15 

29-8 

39-4 

llonolubi 

-2-0 

72-7 

70 

10 

50 

-31 

20 

44 

+  10 

e32-8 

43-6 

Hehvan 

-2-1 

90-2 

300 

13 

8 

1    2 

- 

621 

Vienna 

-2-2 

96-3 

321 

i  12 

11 

88 

i25 

50, 

;  53 

.,•  25-8 

Hamlmrg 

-2-2 

97-7 

329 

c24 

40 

31 

e  51-8 

59-8 

IV-rkrley 

-22 

1000 

49 

— 

— 

_ 

— 

e44-7 

— 

Kocca  di  Papa 

-2-2 

100-8 

316 

el7 

56 

[+  7J 

- 

— 

— 

19-5 

Continued  on  nccl  pauc. 


Station  and 
Component. 

De  Bilt  F 

N 

Strasbmir^cr 

Oclo 

i'",(linliiirgli 

Moncalieii 

Eskdalemnir 

Kew 

Bidston 

Paris 

Sliidp 

Rio  Tinto 

San  Fernando 

Ottawa 

Toii)iito 

La  Paz 


Corr. 

for 

Focus 

-2-2 

1-1 

2-2 

-2-2 

2-2 

-2-2 

-2-2 

-2-2 

-2-2 

-2-2 

-2-2 

-2-3 

-2-3 
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101-0 
101-0 
101  4 
1021 
102-S 
1030 
103-2 
1041 
104-2 
104-2 
105-1 
115-9 
116-4 
121-4 
121-7 
163-7 


Az. 

328 
32  b 
322 
327 
334 
321 
333 
329 
332 
326 
328 
320 
319 
19 
22 
117 


20     14 


?  PH, 


?SRi 


■-T-  3T 


s. 

O-C. 

L. 

M. 

m.    s. 

s. 

m. 

m. 

e24    53 

-51 

e51-8 

56-3 

— 



0  48-8 

55-4 

0  34    50 

VSl^ 

— 

— 

— 



V  54-8 

— 

27     50) 

-109 

_ 

58-B 

— 

— 

51-3 

68-8 

26    50 

-T-45 

— 

— 

— 

— 

— 

74-8 

— 

— 

— 

57-5 

— 

— 

0  54-8 

60-8 

_ 

— 

56-6 

_ 

(28    50) 

-^51 

— 

80-e 

— 

— 

— 

83-8 

37      8 

?SR, 

P56-8 





C74-4 



34     23 

? 

79-8 

81-7 

Manila  gives  MN  =  +6-3in..  To  =7ra.32m.o2s.     Epicentre 
Osaka  MN  =  +16-lm.  Perth  gives  its  record  as  6h. 

Adelaide  SR,  =  +  17m.59.s.         Riverview  PR,  =  -  10m.42s., 
PS  =  ^lfim.7s.,         e8R,  = -M8m.l9s.    and      -  19m.l9s.. 
MZ  =  -3;J-9m.,   T,.  =7h.33m.26s.  8ydnev  S--19m.8s. 

31 -Sm.        Ekaterinburg  PR,  =  -13m.43s.,  PRo  =  -lom.29s.. 
iPS= -20m.57s.,  SR,  =- -  24m.26s.     Epicentre  3  Jl'N.  118'4'E.  Hehvan 

PN  =  -14m.  14s..    MX  =  -63 -em.         Moncalicri   MX  =  -71 -2m. 


Additional  records  : 
6"-oX.  127  -OE 
instead  of  7h. 
eS=  -lom.42s 
MX  =  -27-7m. 
Colombo  L?  = 


Mar.  16d.  l,>m.  3m.  Os.     Epicentre  9'-5X.  127'-0E.  (as  at  7h.). 
A  =  -  o94.   B  =  4-  -788.  C  =  +  165  ;  D  =  +  -799,   E 

G  =  --099,   H  =  +132,  K  =  --986. 


•602  ; 


The  deep  focus  of  7h.  is  retained,  although  the  evidence  itself  is  in  this  case 
insuflScicnt  to  justify  any  assumption  of  the  kind. 


Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

J.. 

.\1. 

^ 

m.   s. 

s. 

m .    s. 

s. 

ni. 

m. 

Manila 

-0-1 

7^-8 

311 

e  1    55 

-   2 

4     32 

-63 

5-3 

6-1 

Zi-ka-wei 

-0-7 

22-3 

347 

e4    50 

-10 

p  9      2 

-r  5 

— 

— 

Batavia 

-0-8 

25-5 

233 

e5      2 

-33 

10     15 

-13 

— 

10-9 

Osaka 

-0-8 

26-4 

16 

7      0 

r76 

— 

— 

12-0 

16-0 

Rivpi-view 

-1-5 

49-0 

153 

— 

— 

— 

— 

e33-7 

_ 

Ekaterinburg 

-2-0 

69-3 

329 

i  10     44 

-16 

i  19    56 

-  2 

33-0 

38-9 

Helwan 

-2-1 

90-2 

300 

23      0 

?.^ 

24       0; 

-  7 

— 

— 

De  Bilt 


-2-2     101-0 


328 


62-0 


Additional  records  :    Manila  gives  MX -^  4- 6 -3m.,  To  =l.jh.lm.41s.     Epicentre 
same  as  at   7h.,   fi'-oX.    127'-OE.,   To  =-15h.lm.41s.  Osaka  gives   MX  = 

+  15 •9m.       Helwan,  the  two  records  are  PE  and  PX  respectively.       De  Bilt 
gives  eLX  =  -i-59-Om. 

Mar.  16d.  Records  also  at  Oh.  (Lick),  2h.  (La  Paz  and  San  Fernando),  9h.  (Algiers), 
14h.  (La  Paz),  19h.  (Algiers  and  Rocca  dj  Papa).  20h.  (Pol-a).  22h.  (San 
Fernando). 

Mar.  17d.  Records  at   3h.    (.Manila   (2)  and  Taihoku),    Ih.    (Capo   Town),   oh. 

(Batavia),  8h.  (Ottawa  and  Toronto),  9h.  (Ekaterinburg),  llh.  (Algiers. 
De  Bilt,  and  Helwan),  22h.  (Lick  and  San  Fernando). 

Mar.  18d.  Records  at  Ih.  (Algiers),  (Ih.  (Rocca  di  Papa).  7h.  (Zi-ka-wei),  14h. 
(Manila). 

Mar.  19d.  Records  at  Ih.  (San  Fernando),  21i.  (Toronto,  Helwan,  and  Colombo), 
.')h.  (Helwan).  7h.  (Rocca  di  I'apa),  8h.  (Helwan  and  Ekaterinburg), 
llh.  (Ekaterinburg.  Honolulu.  Mizusawa.  and  Do  Bilt),  12h.  (La  Pazt, 
14h.  (Athens),  ish.  (Monte  Cassino),  21h.  and  22b.  (Athens). 


Mar.  20d.  Records  at  2h.  (De  Bilt.  San  Fernando,  and  Ekaterinburg),  5h.  (La 
Paz  (2)  ),  lOh.  (Bidston).  ISh.  (La  Paz».  l!)h.  (San  Fernando),  21h. 
(Ekaterinburgj. 
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Mar.  21d.  Ih.  2m.  15s.     Epicentre  IS'' OX.  12.3'OE.  (a=  on  1917  May  28d.). 
A  =  -  031,   B  =  +  -817,  C  =  +  -225  ;         D  =  +  -839,  E  =  +  -545  ; 


G--123,  H=+189,  K  =  --974. 


Manila 

Taihoku 

Zi-ka-wei 

Kobe 

Osaka 

Batavia 

Tokyo 

Calcutta  > 

Colombo 

Simla 

Bonibav 

Rivervit'W 

Ekaterinbnrs 

Honolulu 

Helwan  I 

Vienna 

Hamburg: 

De  Bilt 

Strasbourg: 

Ucclc 

Edinburgh 

Moncalieri 

Eskdalemuir 

Kew 

Paris 

Shide 

Coimbra 

Rio  Tinto 

San  fernando 

La  Paz 


12 

18 
24 
24 
25 
27 
34 
43 
45 
48 
54 
64 
75 
85 
91 
92 
95 
96 
96 
97 
97 
98 
99 
99 
100 
110 
110 
111 
168 


Az. 

309 
354 
356 

25 

26 
221 

31 
291 
269 
302 
283 
151 
329 

72 
300 
322 
329 
328 
322 
327 
333 
320 
334 
330 
326 
328 
322 
310 
318 
109 


m.  ^^ 
i  0  47 
3  15 
e  4  24 
5  34 
5  46 

5  44 

6  16 

7  3 
6  45 

e  14  33 
9  0 

i  10  44 

6  36  45 

12  51 

6  17   3 


13  45 

25  45 

e  17  54 


O-C. 


+  6 
^15 


-M6 
-  4 
-93 


46 
14 


20 
(14 


c  17 
i  19 


45 
33) 


;l    — 


?PRi    — 
—   24  56 


?PRi 


(25  45) 
34  43 


O-C. 


?L 


L. 

m. 


8-1 


100 
10-2 

(12-2) 


?L    25-2 
-52     — 


+  4S 
+  1 


-19 


+  11 
?PR, 


—  e  35 
60 


56  2  ?L 

45  45  ?L  — 

61  45  ?L  — 

20  11  [-  3]  — 


(220) 
30-8 
41-8 

e  53-8 
e  48-8 
e  50-8 
e  501 
e  51-8 

54  0 

47-8 


?PR,      52-8 


?  66-3 

—  (45-8) 

—  (61-8) 


M. 

m. 

8-7 
12-5 
10-9 
10-6 
12-4 
15-9 

27^ 

32-4 
28-4 
34-8 
47-2 
58-6 
60-2 
57-8 
60-5 

53-8 
55-2 


62-8 
66-8 
64  0 

80-8 
75-2 


Additional  records  :    Osaka  gives  MX  =  +ll-Om.  Calcutta  PE  =  +6m.51s. 

Colombo   sives   its    records   to   the   nearest    minute.  Riverview   MX  = 

^30-6m.  :      L   i'^   ffiven  as  S.  Ekaterinburpr   prives  epicentre   9^23'X. 

115  37'E.  Helwan  PN  =  4- 13m.  15s..   MX  = -60 •4m.  De  Bilt  MX  = 

-r60-6m.  Eskdalemuir  LE=- +55  Sm..   LX  =  4-63 -Sm.  Paris  MX  = 

+  54  •8m.         San  Fernando  MX  = +74 -201. 


-Mar.  21d.  16h.  Im.  56s.     Epicentre  S'-5S.  149"-0E.  (as  on  1017  Oct.  29d.). 

A  =  -  -848.   B  =  +  -509,  C  =  -  148  ;  D  =  +  -515,   E  =  -  -857  : 

G  =  +  -127,  H=-076,  K  =  -989. 


Az. 


O-C. 


S. 


O-C. 


M. 


Riverview 

25-4 

176 

e  5  38 

-    4 

e  10     6 

—   5 

0  121 

14-7 

.Sydney 

E. 

25-4 

176 

5  52 

-10 

10  28 

rl7 

12  9 

16-3 

Adelaide 

2S1 

198 

6  21 

-12 

11   21 

-20 

160 

17-6 

Manila 

36-2 

310 

e  7    16 

-    H 

— 

— 

— 

Perth 

38-7 

228 

8     5 

I^ 

14   27 

-39 

25-3 

28-2 

Batavia 

41  9 

270 

e  8  IS 

— 

24  1 

— 

Taihoku 

42  9 

322 

— 

— 

e  14  40 

-    7 

24-8 

Zi-ka-wei 

47-7 

328 

e  8  52 

0 

e  15  47 

-    3 

— 

— 

Honolulu 

600 

59 

25     4 

?SR, 

27     4 

> 

28  -3 

331 

Colombo 

70-7 

280 

12     4 

+  43 

— 

— 

— 

Mauritius 

K. 

88-1 

250 

24   10 

?S 

(24   10) 

+  17 

481 

511 

N. 

88-1 

250 

35  34 

I 

— 

47-6 

Berkeley 

941 

50 

— 

— 

— 



e  to -2 

Victoria 

94-8 

42 

22  43 

? 

29  36 

} 

40-9 

52-2 

EkaterinbiirK 

96-2 

327 

13  27 

-23 

24  45 

-.33 

42-1 

51-2 

Helwan 

K. 

1181 

300 

21      4 

?PR. 

— 

— 

— 

— 

N. 

1181 

300 

17     4 

r  90 

— 

— 

— 

— 

Chicago 

120  :{ 

45 

— 

— . 

— 

— 

e54  1 

— 

Hamburg 

1 24  -2 

331 

— 

— 

e  33     4 

?.SR, 

e  021 

691 

Toronto 

125-2 

42 

— 

. — 

— 

e  58-6 

71  4 

Ottawa 

126-8 

3>S 

— 

— 

— 

— 

e  601 

— 

De  Bilt 

127-4 

333 

— 

— 

— 

— 

e  57  1 

60-4 

Ithaca 

E. 

127-6 

41 

— 

— 

— 

— 

61  0 

— 

Continued  on  next  page. 


Edinburgh 

127-8 

340 

Eskdalemuir 

128-3 

340 

Strnsboiirti- 

128-4 

328 

ITccle 

1 28  -r, 

330 

(Jeoi'K'otdwn 

r2H-s 

45 

Wastuugtoii 

12S-8 

45 

Bidston 

129-8 

339 

Paris 

130-9 

331 

La  Paz 

135-5 

124 

('oimbra 

142-5 

330 

San  Fernando 

1441 

325 

33 

Az.           P.  0-C.  S.  O-C.  L.  M. 

o         m.    s.  .«.  m.  s.  8.  m.  m. 

21     4  ?PRi  —  —  —  — 

—  —  —  —  581  — 

—  —  —       C«i5   1  — 

—  —  —  —  67-1  79-1 

—  -  —  —  e  7 1  -3  — 

—  —  —  —  e(>l-l  — 
21   16  ?PR,  28  28  -92  —  72-7 

—  —  —  —  651  81-1 
19   12  [-191  —  —  63-7  65-7 

—  —  —  —  c  73  1  — 
S3     4  ?L  —  —  (83-1)  112-1 

Additional    record«  :       Rivorview    gives    i  =  +5m.o2s.,    PS  = +10m.39s.,    Tn  = 
16h.lm.57s.  Adelaide     PR,  = +7m.45s.,     SR,  =  +  12m.45s.  Perth 

SR,  = +17m.46s.  Batavia  S  =M  -  4- 15m.27.s.,  T„  =16h.lm.l4s.         Vic- 

toria    LZ=+421m.,       MN  =  +46-6m.  Ekaterinburg     i=+17m.25R. 

Epicentre    3°19'S.   31  32'W.  Chicago    L  =  +69-lm.  Toronto    eL  = 

+  61-lm.    and     +80  ■2m.  De    Bilt    MN  =  +fi4-9m.  Ithaca    LN  == 

+  59-5m.  GeorgetowTi    LE  =  +731m.  Washington    L  =  +67-lm. 

Paris  MN  =  +71 -Ira.         San  Fernando  MN  =  +95  1m. 

Mar.  21d.  17h.  |Ora.  25s.    U;  (    Epicentre  8'-0N.  128'-0E.  (as  on  1913  April  18d.). 

A  =  -  -610,   B  =  +  -780,  C  =  +  -139  ;  D  =  +  -788,   E  =  +  -616  ; 

G  =  --086,   H  =  +110,  K  =  --990. 
A       Az.  P.       O-C.         S.         O-C.         L.  M. 


I  Manila 

9-5 

314 

e  2  33 

+  10 

— 

__ 

4  0 

5-2 

n 

9-5 

314 

— 

— 

c  4  35 

+  19 

— 

— 

n  Taihoku 

18-1 

341 

e  4  43 

+  25 

— 

9-2 

10-6 

I  Zi-ka-wei 

24  0 

346 

e  5   29 

+    1 

e  9  50 

+    6 

— 

II 

24-0 

346 

6  5     6 

-22 

. — 

— 

11-4 

I  Batavia 

25  -5 

237 

e  5   23 

-20 

9  44 

-29 

— 

11-2 

I  Mizusawa           e. 

33-3 

19 

14  35 

?L 

— 

— 

(14-6) 

— 

n  Adelaide 

441 

167 

— 

— 

— 

— 

22-6 

25  0 

II  Riverview 

47-2 

154 

— 

— 

e  14   29 

-75 

e  21-6 

27-5 

II  Sydney               K. 

47-2 

154 

— 

— 

18   20 

?SR, 

22-5 

29-5 

II  Kodaikanal 

49-9 

277 

37      2 

JL 

— . 

— 

(37-0) 

— 

I  Ekaterinburg 

710 

329 

e  20  34 

?S   ( 

e  20  34) 

-   4 

42-6 

52-7 

I  Honolulu 

72-3 

70 

34  41 

?L 

37   47 

?L 

39-6 

42-7 

I  Victoria 

96-1 

40 

44  34 

?L 

50  57 

?L 

60-8 

75-0 

I  Vienna 

98-0 

321 

— 

— 

. — 

52-6 

II  Hamburg 

99-4 

328 

— 

— 

e  26  50 

+  60 

e  51-8 

53-8 

II  De  Bilt 

102-7 

328 

— 

— 

— 

— 

e  53-8 

55-9 

II  Strasbourg 

103-1 

322 

— 

— 

. — 

— 

55-8 

II  Uccle 

103-8 

327 

— 

— 

. — 



e  55-8 

56-8 

Ti  Paris 

105-9 

325 

. — 

— - 

e  38  50 

? 

54-8 

57-8 

11  San  Fernando 

118-3 

319 

— 

— 

— 

— 

— 

81-8 

H  Toronto 

122-7 

21 

— 

— 





e  67-6 

73-9 

n  La  Paz 

162-1 

120 

19   13 

[-56] 

33  23 

? 

77-4 

801 

Additional   record? 

:      Manila 

[    gives    MN'=+5-7m. 

Mizusawa   i 

PN- 

+  14m.41s. 

Riverview 

11    MN  = 

+  321m. 

Ekaterinburg 

I   S  = 

61  Om.         San  Fernando  II  MX  ^  +76-8m. 

Mar.  21d.  Records  also  at  6h.  (Manila  (2)  ),  7h.  (Manila  and  Osaka),  8h.  (Tai- 
hoku), lOh.  and  llh.  (Rocca  di  Papa),  12h.  (Batavia),  13h.  (Manila), 
17h.  (Rio  Tinto).  19h.  (Vienna  and  Manila). 

Mar.  22d.  16h.  18m.  45s.     Epicentre  18  -OS.  170°1E.  (as  on  1918  Mar.  24d.). 

A  =  -  -937,   B  -  +  -164,  C  =-  -  -309  ;  D  =  +  -172,   E  -  +  -985  ; 

G  =  +  -304,   H  -  -  -053,   K  =  -  -951. 

A        Az.           P.         O-C.         .S.  O-C.        L.  M. 

m.  s.  s.         m.  m. 

e  9  27  -   2    e  13-2  15-4 

—  —    e  25-2  30-4 

—  —       23  2  — 

(18  59)       +24      (24-2)      25-0 

—  —       43-9       49-8 
CoTitinued  on  next  page. 


, 

, 

m.  s. 

s. 

Riverview 

23-2 

223 

e  5  23 

+    4 

Honolulu 

50-2 

40 

— 

Perth 

50-6 

243 





Manila 

58-4 

301 

e  9  35 

-26 

Tokyo 

60-9 

332 

18  59 

?S 

Victoria 

89  0 

38 

— 

— 

34 

p.        O-C.         S.  0-C.       L.  M. 

m.    s.         8. 

e  Ifi   18      +5.') 
70   15        1L  — 

63   15        ?L 

Additional  records  :    Riverview  s'ves  PS  =  +  9m. 51s.  Tokyo  records  S  as  P 

and  L  a.s  S,  and  gives  all  its  records  as  171i.  instead  of  lt5h.  Harvard 

gives  LN  J  =  +  15  -Dm. 

Mar.  22d.  Eecords  also  at  Ih.  (Strasljonrg),  3h.  (San  Fernando),  7h.  (San  Fer- 
nando and  Ekaterinburg),  8h.  (Ekaterinburg,  Helwan,  and  Hamburg), 
12h.  (Svdnev  and  Riverview),  13h.  (Helwan.  Manila,  and  Ekaterinburg), 
14h.  (De  Bilt  and  Riverview),  IGh.  (Manila),  18h.  (Helwan),  20h.  (Vienna), 
22h.  (Monte  Cassino). 


Chicago 

110-9 

51 

Ekaterinbun 

; 

115-6 

325 

Ottawa 

11!) -6 

47 

Harvard 

123-1 

50 

Edinburgh 

141-8 

354 

De  Bilt 

K. 

143-9 

342 

X. 

143-9 

342 

Bidston 

144-2 

353 

m.   s. 

s. 

m. 

m. 

27  45 

+    9 

e  55-2 



e  25  33 

-162 

44-2 

58-6 

— 

— 

e  65-2 

— 

e  39     5 

?SR, 

45-7 

— 

— 

— 

(70-2) 

— 

— 

— 

e  58-2 

60-6 

— ■ 

— 

c  62-2 

74-8 

— 

— 

(63-2) 

— 

A=  - 

-537. 

B  =  +- 

827,  C=  +-165 

;        D  = 

=  +  -839, 

E  =  -f 

-545  ; 

G  =  - 

-090,   H=+-138,   K  = 

-•986. 

A 

Az.            P. 

O-C. 

s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 
Batavia 
Colombo 
Ekaterinburg 
De  Bilt 

5-5 
22-5 
42-7 
67-1 

98-8 

339      e  1   27 
226      e  5   10 
270        21   25 
328    e  10  40 
326          — 

-f-    2 
-    1 
?L 
-19    e 

2  33 
19  34 

+   2 
-17 

3-4 

(21-4) 

30-4 

e  54-4 

3-S 

67-7 
55-9 

Additional  records:    Manila  gives  To  =21h.51m.41s.  and  an  epicentre  11°-7N. 
126'-4E.         Ekaterinburg  i  =  +10m.42s.  De  Bilt  MX  =  -i-55-7m. 

Mar.  23d.  Rocords  also  at  Ih.  (San  Fernando),  2h.  (Manila  and  Denver).  14h. 
(Mizusawa),  19h.  (Lick),  21h.  (Mizusawa). 

Mar.  24d.  Records  at  4h.  (San  Fernando),  8h.  (Helwan),  20h.  (Helwan  and 
Vieques),  21h.  (Helwan). 

Mar.  25d.  Records  at  Oh.  (San  Fernando),  2h.  (Taihoku).  3h.  (Chicago  and 
Ottawa),  9h.  (La  Paz),  Uh.  (Helwan).  14h.  (Manila  and  La  Paz),  15h. 
(Helwan),  I8h.  and  20h.  (Paris). 

Mar.  20d.  13h.  34m.  50s.     Epicentre  30''-6N.  141''-8E.  (as  on  1917  July  lOd.). 

A ---677.   B--L-532,  C -= -f- -509. 

Identification  very  imcertain  :     for  instance,  the  epicentre  44'-0   131  -OE.,  as 
used  with  deep  focus  on  1918  Ajiril  lOd.,  would  suit  equally  well. 

A           P.  O-C.           S.  O-C.  L.  M. 

o  m.  s.  s.  m.  s.  s.  m.  m. 

Tokyo                       5-4       2  3S  rs  (2  38)  -i  10  —  — 

Osaka                        6-7        1    31".  -   6  —  —  2-7  4-1 

Mizusawa        r:.        8-5        2   is  ;-    9  3  53  +3  —  — 

N.        8.)        2    16  1     7  3   59  +9  —  — 

Osaka  gives  MX  =  +3-3in.  Manila  (A  -  25^-0)  gives  e  =-13h.38m.  =  -fSm.lOs. 

Mar.  26d.      Records  also  at   Oh.   (Taihoku).  5h.  (Ball)oa  Heights),  6h.   (La  Paz), 

lOh.  (Taihoku.  Ottawa.  Toronto,  Chicago,   Bidston,  and  La  Paz).   19h.  )■ 
(Batavia),  23h.  (San  Fernando). 

Mar.  27d.      Records   at   4h.    (Coimbra),   8h.    (Sydney),   Oh.    (Helwan). 
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Mar.  28d.  22h.  40m.  ISs.     Epicentre  37'ON.  138°-5E. 

A  =  --599,   B  =  +  -529,  C  =  + -602. 


Tokyo 
Mizusawa 
Osaka 
Kobe 


A 

1°6 
2-9 
3-5 
3-6 


m.  s. 

0  17 
n  14 

1  3 
0  57 


O-C. 


0  39 

1  24 


Additional  records:      Miznsawa   sives   PN  =  +40s. 
Kobe  ]\IN  =  +l-8m.,  earlier  than  L. 


O-C. 


L. 


2  0 
2  0 


M. 
m. 
2-2 

2-7 
2-2 


Osaka   MNT  = 


Mar.  2i^d.  Records  also  at  Ih.  (San  Fernando),  17h.  (Helwan).  20b.  (Ilelwan 
and  Miznsawa),  23h.  (Tokyo). 

Mar.  29d.  Records  at  Oh.  (San  Fernando),  Ih.  (Ilelwan,  Batavia,  and  Manila), 
2h.  (Manila,  La  Paz,  and  De  Bilt).  14h.  (Rocca  di  Papa  and  La  Paz), 
15h.  (Helwan),  18h.  (La  Paz),  23h.  (Rocca  di  Papa). 


Mar.  30d.  lOh.  39m.  o2s. 
A=  --768,  B  = 


G  = 


Epicentre  9'ON.  141"0E.  (as  on  1919  Mar.  Id.). 

•622.  C  =  +  -156  ;         D  =  +  -629,  E  =  +  -777  ; 
-121,   H  =  +098,   K=--988. 


The  focal  depth  of  0  030  of  Mar.  Id.  is  retained  in  spite  of  the 
La  Paz  residual. 


Corr. 

for 

Focus 

A 

Az. 

P 

m. 

s. 

O-C 

Manila 

-1-2 

20 

4 

288 

e4 

45 

-14 

Taihoku 

-1-6 

24 

5 

313 

— 

— 

Osaka 

-1-7 

26 

2 

350 

5 

17 

-16 

Zi-ka-wei 

-1-9 

28 

8 

323 

e5 

45 

-12 

Batavia 

-2-4 

37 

3 

247 

e7 

14 

-r    2 

Riverview 

-2-7 

43 

9 

168 

p  10 

17 

-^132 

Hoimlulii 

-3-6 

59 

8 

70 

— 

— 

Helwan 

E.     -4-4 

102 

2 

304 

60 

20 

?L 

Hamburg 

-4-5 

105 

1 

332 

_ 

— 

Edinburgh 

-4-6 

107 

9 

340 

57 

38 

?L 

De  Bilt 

R.     -4-6 

108 

2 

333 

— 

— 

X.     -4-6 

108 

2 

333 



— 

Paris 

-4-6 

111 

8 

333 

— 

— 

La  Paz 

— 

150 

6 

108 

19 

56 

'-   1 

e43 
6  43 


30 

T-24 

100 

10-7 

39 

-M6 

— 

— 

— 

9-7 

10-8 

z 

z 

12-9 

17 

+  113 

26-3 

27-3 

— 

e301 

35-6 

— 

(60-3) 

71-0 

— 

8  561 

65-1 

— 

(57-6^ 

69-6 

10 

y 

e57-l 

64-6 

23 

■? 

— 

67-4 

67-1 


Additional  records 
MN  =  +12-8m. 


Manila  sives  MN  =  +10-4m.,  T„  =10h.39m.56s.         Osaka 
River\aew   MX  =  +30-3m.  Helwan    PN  =  +62m.8s. 


Mar.  30d.     Records  also  at  Oh.  (Riverview),  4h.  (San  Fernando).  13h.  (Rocca  di 
Papa),  14h.  (Bidston). 


Mar.  31d.     Records  at  Oh.  (Riverview),  3h.  and  lOh.   (Hclwant.   r2h.   (Denver), 
13h.  (Manila),  18h.  (Miznsawa),  19h.  (Manila). 
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TABLE. 


A  ^ 

P 

S 

S-P 

Si  Gj 

P 

S 

S-P 

S^ 

P 

S 

S-P 

P  s 

sec. 

sec. 

sec. 

"^  u 

sec. 

sec. 

sec. 

«r<= 

sec. 

sec. 

sec. 

1 

l.j 

•J  8 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

t   24 

52 

560 

1004 

444 

102 

860 

1575 

715 

3 

47 

83 

,   36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

1   48 

54 

573 

1029 

456 

104 

870 

1593 

723 

5 

77 

137 

1   60 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

1 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

150 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

U 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 

929 

1706 

777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

584 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

820 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

135 

1009 

1833 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

18.58 

831 

40 

475 

847 

372 

90 

796 

1454 

658 

140 

1031 

1864 

833 

41 

483 

861 

378 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

811 

46 

r,20 

928 

408 

96 

829 

1516 

t;87 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

810 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

s.-,i 

1556 

705 

150 

1071 

1917 

846 

I.W.  County  Press.     iS^ClSSS. 


(APEIL,   MAY,   JUNE). 


FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  practice  of  retaining  an  old  Epicentre  when  it  gives  small 
residuals  has  been  found  increasingly  convenient.  It  is  not 
difficult  to  estimate  the  appropriate  change  where  necessary  or 
its  effect  on  the  residuals  ;  and  meanwhile  there  is  a  clear  gain 
in  associating  earthquakes  in  the  same  neighbourhood,  even  if 
not  from  actually  the  same  focus.  The  economy  of  calculation 
is  also  a  consideration,  in  view  of  the  rapid  growth  of  the  work. 
]Many  more  records  become  available  as  we  begin  to  leave  the 
restricted  years  of  the  War  behind. 

Attention  may  be  called  to  the  following  cases  of  "  deep 
focus  "  (positive)  and  "  high  focus  "  (negative)  : — 


Date. 

Epicentre. 

Focal  Depth. 

d. 

h.  m.    s. 

0                            o 

April  17 

20  53     5 

14-5N.      91 -OW. 

+  010 

April  30 

7  16  55 

[19-58.     173-OW.] 

—  015 

May     3 

0  51   55 

40-7N.    145-8E. 

+  •005 

May     6 

19  40  45 

60S.     1530E. 

—  030 

May   29 

10  59  45 

31  •5N.    100-5E. 

—  020 

June     1 

6  51   13 

25-7N.    124-8E. 

+  040 

In  most  of  these  cases  a  discussion  of  the  evidence  is  given  ; 
for  although  the  assumptions  on  which  these  reductions  are  based 
have  now  been  before  the  seismological  public  for  some  two  years, 
there  have  as  yet  been  no  independent  opinions  expressed  as  to 
their  validity  as  far  as  I  am  aware.  Outside  criticism  would  be 
(Cordially  welcomed. 

I  It  seems  impossible  to  allow  a  message  of  any  kind,  however 
jformal,  to  go  out  to  seismologists  without  some  reference  to  the 
jreat  loss  our  Science  has  sustained  in  the  death  of  Professor 
Omori. 

H.  H.  TURNER. 

University  Observatory,  Oxford, 
1924  February' 1. 


1919    APEIL,   MAY,   &   JUNE. 


April  Id.  Records  at  Oh.  (Rio  Tinto),  Ih.  (Athens  and  Taihoku),  4h.  (Hehvan  (2) 
and  San  Fernando),  8h.  (Osalia,  Kobe,  and  Taihoku),  9h.  (Edinburgh), 
lOh.,  llh.  (2)  and  12h.  (Taihoku),  13h.  (Helwan),  14h.  (Batavia),  20h. 
(Tailioku  and  Tokyo),  21h.  and  22h.  (La  Paz). 


1919.     April  2d.  Oh.  34m.  48s.       Epicentre  60S.  105  OE. 


A=--2;'i7,   B  =  +-9()l,  C  =  -104;  D  =  +  966,  E 

G  =  +027,   H  =  -101,  K  =  --994. 


+  •259; 


It  seems  probable  that  there  were  two  shocks  ;  see,  for  instance,  the  Manila 
records  and  note.  The  adopted  solution  is  for  the  shock  which  reached  the 
distant  stations. 


Station  and 
Component. 

Batavia 

Manila 

Perth 

Colombo 

Kodaikanal 

Calcutta 

Taihoku 

Bombay 

Zi-ka-wei 

Adelaide 

Simla 

Melbourne 

Osaka 

Riverview 

Sydney 

Tokyo 

Mizusawa         E. 

X. 

Helwan  e. 

X. 

Capetown 

Lemberg 

Vienna  E. 

Pompeii 

Monte  Cassuio  N 

Pola 

Rocca  di  Papa 

Hambm'S 

Zurich 

Strasliourfr 

Moncalieri 

De  Bilt 

Uccle 

Paris 

Alfiiers 

Shide 

PMinburgh 

Eskdalemuir 

Bidston 

San  Fernando 

Ottawa 

Chicago 

Harvard 

Washington 

La  Paz 


1 

26 

27 

28 

31 

32 

34 

40 

40 

42 

45 

48 

49 

51 

51 

52 

55 

55 

79 

79 

83 

88 

93 

94 

94 

95 

95 

97 

98 

99 

99 

100 

101 

102 

103 

104 

105 

105 

105 

110 

140 

142 

143 

147 

156 


Az. 

9°6 

38 

160 

297 

301 

332 

28 

310 

22 

137 

327 

137 

34 

130 

130 

35 

34 

34 

304 

304 

237 

321 

320 

311 

312 

316 

312 

324 

317 

318 

315 

322 

321 

320 

307 

321 

326 

326 

324 

307 

359 

12 

353 

1 

197 


m.  s. 
1  1  11 
e  5  42 

5  32 
(6  30) 

6  54 


12 

2 
40 


7 
e  8 

7 
e  7  43 

6  51 
e  9  12 

9  0 

9  5 
e  9  16 

9  18 
18  34 

9  48 

9  49 

12  36 
21  48 
40  18 

e  13  0 
i  13  34 

13  27 
23  17 

e  13  34 

17  30 

e  13  42 

e  14  12 

13  42 

e  17  12 


O-C. 

S, 

+  42 

-  () 
-35 
+  20 
+  8 
+  17 
+  50 
-17 
-15 
-83 
+  35 
+  4 

-  1 
+  3 
+  5 

? 

+  '6 
+  7 
+  23 

?S 

?L 

-  9 

-  1 
-13 

?S 

-  9 
?PR, 
-17 
+  8 

-25 


O-C. 


25  12 

24  50 
27  30 
33  12 
22  34 

19  47 
e  77  41 
i  19  50  [-  1 

20  12  1  +  8 


?S 

?S 

?s 

?SR, 

1PR, 

[+  3] 

?L 


(10  36) 
(11  6) 
11  54 


e  13  48 

14  22 

15  12 

16  6 
16  16 

e  16  29 

16  42 
18  53 

17  32 
17  29 


-27 
-61 
-27 


-25 

-18 

-10 

+  8 

0 

+  11 


10-6 
111 


23-6 
23-7 
23-3 
24-2 
24-3 
25-9 


(21  48)   -24 


23  18 
i  24  22 

24  17 
(23  17) 

23  56 

25  30 
i  24  11 
e  24  13 
e  24  10 

24  17 
i  24  27 
e  24  24 
i  24  36 

i  25  28 
(25  12) 
(24  50) 
34  30 


29  58 
34  31 


—   (40-3) 


e  55-2? 
25-2 


42 

-29 

-42 

-107 

-70 

+  17 

-83 

-91 

-99 

-93 

-96 

-105 

-105 

-73 

-91 

-114 

?SR, 


—  e  71-2 

—  56-2 

—  80-7 
•104  — 

i  70  2 


e  41  2 

c  48^2 

e  54  7 

37^8 

c  512 

57  2 
10  2 


M. 
m. 


(e  9  22)   -60    6-5    6- 


12-2 
201 


21-9 

26-2 
24-2 
31-7 
33-4 
30-4 
31-5 


46-7 
51-7 
52  3 
23-7 


—   25  0 


60-2 

56-2 

64  2 
63  2 
592 

66  2 

60  9 

80-2 


79-7 


Manila  gives  its  S  as  e  of  another  shock. 


Additional  records 

SN  = +llm.48s.       Zi-ka-wei  T„ -=0h.34m.50s.       Adelaide 
+  9m.56s.,  SR,  - +17m.31s.      Melbourne  SRi -- +  19ra.42s. 
MN^+367m.,   T„ -01i.34m.51s.    Riverview   PRi -^  +  llm.l2s., 
+  16m.48s.,   PS-+17m.2s..   SR,  - +19m.34s.,   MN  = +327ni., 
0h.35m.0s.    Sydney  SRi  = +20m.l2s.,  M=+33-9m.    Vienna 
+  13m.l8s.,  iSN  = +24m.31s.    De  Bilt  IE  = +26m.49s..  MN 
Eskdalemuir  iE  - +27m.36>-..  LE--^552m..  LN=61-2m. 
uando  MN  =  +69-2m.    Chicago  L  =  +657m.  and  +107 -2111. 


Calcutta 
PR,= 
Osaka 

eS  = 

Ta  = 

iPZ  = 
=  +58-7m. 
San  Fer- 
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April  2d.  Records  also  at  4h.  (Helwan),  19h.  (Helwan,  De  Bilt,  and  Capetown), 
22h.  (San  Fernando),  23h.  (Berkeley). 

April  3d.  Records  at  Oh.  (La  Paz),  Ih.  (Denver),  5h.  (San  Fernando),  7h.  and  8h. 
(Helwan),  lOh.  and  llh.  (La  Paz),  12h.  (Taihoku).  13h.  (La  Paz),  17h. 
(Manila),  18h.  (Rio  Tinto  and  La  Paz),  19h.  (La  Paz),  20h.  (San  Fer- 
nando). 

April  4d.  Records  at  Ih.  (Athens),  llh.  (Tokyo),  13h.  (Tokyo,  Osaka,  and  Mizu- 
sawa), 15h.  (Batavia),  19h.  (Mizivsawa  and  San  Fernando),  20h.  (Hokoto 
and  Taihoku),  23h.  (La  Paz). 

April  5d.  4h.  17m.  55s.     Epicentre  37'-0X.  2G'-0E.  (as  on  1917  Aug.  27d.). 
A=+-718,  B  =  +-350,  C  =  -)--602. 
A  P.         0-C.       S.         0-C.  L.  M. 


„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 
Helwan 
Moncalieri 
Dc  Bilt 

2-0 

8-3 

15-9 

21-0 

e  0  29 
1     5 

-   2 
-61 

1     2 
8  43 

+    7 
-   1 

e  11 
(51) 
7-4 
11-9 

1-6 
12T 

Athens  gives  also  iP  =  -K38s. 

April  5d.  Records  also  at  Oh.  (Helwan),  Ih.  (Denver),  3h.  (Rocca  di  Papa),  lOh. 
(La  Paz),  12h.  (Torto.sa),  13h.  (Bidston),  15h.  (La  Paz),  16h.  (La  Paz  and 
Helwan),  20h.  (Helwan  and  ManUa),  23h.  (La  Paz). 

April  6d.  Records  at  Ih.  (San  Fernando),  2h.  (Athens),  5h.,  6h.,  and  8h.  (Helwan), 
15h.  (La  Paz),  21h.  (Rocca  di  Papa),  22h.  (La  Paz),  23h.  (San  Fernando). 

April  7d.  Records  at  Oh.  (La  Paz),  Ih.  (La  Paz,  Tokyo,  Mizusawa,  and  Osaka), 
3h.  (La  Paz  and  Helwan),  6h.  (Helwan),  lOh.  (Kodaikanal),  15h.  (Helwan 
and  San  Fernando),  16h.  (Batavia). 

April  8d.  Records  at  Oh.  (Zurich),  3h.  (La  Paz),  12h.  (Zurich),  15h.  (Manila), 
16h.   (Taihoku). 

April  9d.  Records  at  Oh.  (San  Fernando),  2h.  (Aleiers),  7h.  (Helwan),  13h. 
(Helwan  and  Tokyo),  15h.  (Helwan),  16h.  (Osaka),  19h.  (Tokyo). 

April  lOd.  Records  at  Oh.  (La  Paz),  3h.  (Kodaikanal  and  Batavia),  oh.  (San  Fer- 
nando), 7h.  (Riverview),  12h.  (La  Paz),  15h.  (Tokyo),  19h.  (Colombo), 
21h.  (Kingston),  22h.  (Melbourne). 

April  lid.     Records  at  2h.  and  4h.  (San  Fernando). 

April  12d.  Records  at  Oh.  (Manila,  Taihoku,  and  Zi-ka-wei),  Ih.  (San  Fernando). 
9h.  (MoncaUeri),  12h.  (Manila),  131i.  (.Monte  Cassino),  18h.  (Helwan), 
22h.  (Rocca  di  Papa). 

April  13d.  Records  at  Oh.  (San  Fernando),  4h.  (Apia),  16h.  (Rocca  di  Papa), 
18h.  (Rio  Tinto). 

April  14d.  Records  at  2h.  and  5h.  (San  Fernando),  12h.  (Athens  and  Mizusawa), 
15h.  (ManUa),  22h.  (Lick),  23h.  (Lick,  Berkeley,  and  La  Paz). 

April  15d.  23h.  52m.  43s.     Epicentre  37'-2N.  139=0E.  (as  on  1919  Feb.  I8d.). 
A  =  --601,  B  =  -f-522,  C=-f-605. 


A           P. 

O-C. 

S. 

O-C. 

L. 

M. 

e           m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 
Mizusawa 
Osaka 
Zi-ka-wei 

1-7          0  28 
2-5         0  32 
3-9          1   10 

15-7      e  3  44 

+   2 

-  7 
-i-   9 

-  4 

0  46 

(1   48) 

-   2 
+    1 

1-8 

2  0 

Osaka  gives 

]vrN  = 

=  -f3  1m. 
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April  lod.  Records  also  at  Ih.  and  2h.  (San  Fernando).  4h.  (Paris),  5h.  (Paris 
and  Helwan),  9h.  (Apia),  17ii.  (Harvard),  19h.  (Manila),  21h.  (San  Fer- 
nando, Manila,  Riverview,  and  Melbourne),  23h.  (Toronto,  Lick,  and 
Taihoku), 


AprU  16d.  3h.  13m.  53s.     Epicentre  39°-0S.  17°-0W. 

A  =  +  -743,   B  =  -  -227,  C  =  -  -629  ;  D  =  -  -292,   E  =  -  -956  ; 

G  =  --602,  H  =  +-184,  K  =  --777. 

A        Az.  P.       O-C.         S.  0-C.        L.  M. 

o  „         m.  s.         s.         m.  s.  s.  m.  m. 

(11   31)       +1S 


Capetown 

28-8 

91 

11   31 

?S 

Pilar 

N. 

38-5 

270 

21    13 

?L 

Andalgala 

E. 

42-2 

273 

22   55 

?L 

X. 

42-2 

273 

— 

— 

La  Paz 

497 

282 

9     5 

0 

San  Fernan 

io 

760 

10 

— 

— 

Kingston 

79-7 

307 

— 

— 

Helwan 

E. 

82-2 

42 

27   37 

?SR, 

N. 

82-2 

42 

25      1 

? 

Rocca  di  Papa 

85-2 

23 

(12  49) 

0 

Moncalieri 

86-9 

19 

e  16  49 

?PR, 

Paris 

89 -.5 

13 

— 

— 

De  Bilt 

931 

10 

— 

— • 

Harvard 

950 

325 

— 

— 

Hamburg 

95-5 

17 

■ — 

■ — 

Edinburgh 

95-6 

9 

37     7 

?L 

Ottawa 

99-5 

324 

— 

— 

Colombo 

99 -fi 

90 

50     7 

?L 

Kodaikanal 

99  S 

86 

— 

— 

Toronto 

E. 

1000 

321 

49   19 

7 

Melbourne 

101-4 

167 

— 

— - 

Chicago 

E. 

1030 

316 

— 



e  24   40 


14-9 

17-5 

(21-2) 

53-9 

(22-9) 

28-1 

25-5 

29-4 

24-0 

29-4 

— 

44-1 

66-1 

— - 

— 

49-5 

. — . 

511 

e  15-4 

16-4 

35-8 

— 

e  45-1 

501 

e  46-1 

52-4 

460 

— 

e  49-1 

54-1 

(37-1) 

52-6 

e  46-1 

— 

54-1? 

571 

59-9 

62-0 

55-9 

— 

e  52-1 

57-6 

51-0 

— 

Additional  records  :  Capetown  gives  S  =  +  12m. 37s.  La  Paz  To  =3h.l3m.57s. 
Mauritius  (A  =66" -0)  PN  =3h.l2m.l2s.,  PE  =3h.9m.0s..  ME  =3h.41m.30s. 
De  Bilt  eSRiN= +30m.44s.,  MN  =  +52-6m.  Harvard  L  =  -f58-8m.  and 
+  e5-7m.         Chicago  LE  = +59 -6m. 


April  16d.  16h.  39m.  45s.     Epicentre  6°-5N.  128''0E.  (as  on  1918  July  15d.), 

A  =  -  -612,  B  =  +  -783,  C  =  +  113  ;         D  =  +  -788,  E  =  +  -616  ; 
G  =  --070,   H  =  +  -089,  K  =  --994. 

A       Az.           P.       O-C.         S.  O-C.        L.  M. 

3          ,          m.  s.         s.         m.  s.  s.           m.  m. 

Manila                      10-7     320      e  2  39      -   1         —  —         4-4  4-6 

Batavia                     24-7      239      e  5  41      +6          5  53  ?             —  8-2 

Zi-^ka-wei                  25-5     346      e  5  34      -   9      e  9  56  -17           —  — 

Osaka                       29-0       13         5  17      -61         —  —          —  S-5 

Colombo                   47-8     274       15  15        ?S       (15   15)  -36           —  — 

Kodaikanal              50-1      279       34     3        ?L           —  —      (34-0)  — 

Helwan           E.        92-6     301        24   15        ?S       (24   15)  -26           —  — 

Hamburg                100-8     329         _              _         _  _    e51-2  — 

Rocca  di  Papa      1040     317          —              —         —  —    o  35-2  — 

De  Bilt           K.     104-0     329         —             —         —  —    e54-2  56-6 

N.      104-0      329          —              —          —  —    e52-2  55-9 

Edinburgh              105-9     333       54   15        ?L           —  —      (54-2)  67-2 

Additional   records:     Manila  gives   MN--+4-9.  Helwan    PN  =  +23m.l5s. 


April  16d.  Records  also  at  Ih.  (San  Fernando).  3h.  (La  Paz),  4h.  (Victoria  and 
PilaiO,  7h.  (Barcelona),  81i.  (Tokyo),  llli.  (Lick).  17h.  (Colombo).  18h. 
(Rio  Tinto),  19h.  (Taihoku),  22h.  and  23h.  (San  Fernando). 
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1919.     April  17d.  11h.  22m.  2s.     Epicentre  30°  2S.  179°  OW. 

A  =  -  -864,  B  =  -  015,  C  =  -  -503  ;         D  =  -  -018,  E  =  + 1  000  ; 
G  =  -r-503,   H  =  +-009,  K  =  --864. 

The  Epicentre  29'OS.  178  -OW.  (as  ou  1917  Nov.  16d.)  appears  to  be  too  near 
Apia  and  too  fai-  from  Australia,  as  is  indicated  by  Rivcrview,  Melbourne, 
and  Pertli  consistently.  The  Epicentre  30^-2S.  177='-7W.  (as  on  1918  Aug.  od.) 
is  equally  imsuitable. 


Station  and 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Component. 

o 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

17-7 

24 

i  4 

12 

-   1 

(7   34) 

+    1 

7-6 

— . 

Riverview 

25  0 

254 

i  5 

41 

2 

i  10   14 

+    1 

e  12-1 

12-8 

Sydney 

E. 

25-5 

254 

5 

40 

-   3 

9  52 

-21 

11-8 

14-4 

Melbom-ne 

30-6 

245 

i  0 

34 

0 

11   52 

+    8 

15-9 

18-0 

Adelaide 

35-8 

252 

7 

10 

-10 

12  46 

-21 

15-3 

21-7 

Perth 

55  0 

250 

9 

39 

0 

17   21 

0 

27-4 

— 

Honolulu 

55-4 

25 

9 

46 

+    4 

16  22 

-64 

27-0 

32-9 

Manila 

731 

300 

e  11 

40 

+    3 

21   28 

+  25 

32-4 

33-3 

Batavia 

73-2 

274 

11 

42 

+    5 

21     8 

+   4 

32-6 

45  1 

Osaka 

77-8 

323 

12 

0 

-   6 

21   57 

-    1 

31-7 

40-1 

Mlzusana 

E. 

78-6 

330 

12 

10 

-    1 

22     9 

+    2 

— 

— 

X. 

78-6 

330 

12 

11 

0 

22     5 

-   2 

— 

— 

Nagasaki 

79-4 

320 

27 

30 

«SRi 

— 

— 

— 

— 

Taihoku 

79-4 

309 

— 

— 

B  21   28 

-48 

— 

— 

Zi-ka-wei 

83-4 

313 

e  12 

32 

-   6 

e  22  47 

-14 

35-0 

44-2 

Ootomari 

84-2 

336 

17 

2 

?PRi 

— 

. — • 

— 

— 

CipoUettl 

85-6 

133 

— 

— 

(22  46) 

-40 

22  -8 

23-5 

Berkeley 

86-2 

41 

i  12 

42 

-12 

e  23   12 

-20 

— 

— 

PUar 

X. 

92-8 

130 

23 

34 

?S 

(23   34) 

-69 

— 

59-8 

Victoria 

93  0 

34 

13 

34 

+    2 

22   29 

-136 

38-8 

53-2 

Andalgala 

93-5 

127 

24 

22 

2S 

(24  22) 

-29 

43-6 

560 

La  Paz 

98-7 

116 

14 

9 

+    5 

i  24   25 

-78 

41-8 

46-4 

Colombo 

103  1 

271 

18 

58 

?PR, 

27   58 

+  93 

64-0 

67  0 

Mauritius 

E. 

105-7 

234 

15 

58 

+  80 

26  58 

+   9 

50-5 

540 

X. 

105-7 

234 

14 

58 

+  20 

26  58 

+    9 

40-0 

53-7 

Kodaikanal 

106-8 

273 

18 

46 

?PRi 

— 

— 

52-1 

70-2 

Chicago 

110-5 

51 

19 

12 

JPRi 

25     9 

-144 

50-6 

— 

Rio  de  Janeiro 

X. 

1121 

136 

— 

— 

— 

— 

53-8 

— 

Ann  Arbor 

E. 

113-4 

52 

— 

— 

29  22 

+  85 

42-9 

710 

E. 

113-4 

52 

19 

40? 

«PRi 

29  28 

+  91 

43-0 

710 

Capeto^vn 

113-8 

195 

26 

52 

«S 

(26  52) 

-68 

74-4 

77-4 

Bombay 

114-8 

279 

19 

48 

?PR, 

— 

— 

— 

65-5 

Toronto 

116-8 

51 

18 

40 

[-   3J 

i  30     4 

+  100 

e  68-3 

70-2 

Georgeto^vn 

E. 

117-0 

59 

19 

22 

«PRi 

30     6 

+  100 

560 

— 

Washington 

117-0 

59 

20 

8 

JPRi 

25  44 

? 

29-6 

— 

Ithaca 

E. 

118-5 

53 

e  29 

19 

?S 

35  52 

?SRi 

53-3 

— 

X. 

118-5 

53 

e  29 

23 

?S 

36   16 

JSR, 

50-3 



Ottawa 

119-8 

50 

19 

23 

?PRi 

30   10 

+  82 

49-9 

— 

Haxv£ud 

122-3 

55 

27 

17 

?S 

36  39 

?SRi 

58-6 

05-8 

Dyce 

152-9 

4 

i  20 

5 

[+   5] 

27   51 

2 

43-8 

53-9 

Helwan 

K. 

153-S 

277 

20 

46 

[+45] 

— 



— 

106-8 

N. 

153-8 

277 

20 

58 

[+57] 

— 



— 

111-5 

Lemberg 

153-8 

325 

e  20 

4 

[+    3] 

— 

• 

e  581 

101-5 

Edinburgh 

154-2 

5 

22 

58 

JPRi 

— 



— 

1100 

Eskdalemuir 

154-7 

6 

20 

3 

[+    1] 

31      2 

2 

52-0 

53  1 

Hambiu-g 

155-7 

347 

i  19 

58 

[-   5] 

— 



e  72-0 

85-0 

Bidston 

156-6 

6 

20 

16 

[+12] 

31   58 

1 

85-0 

De  Bilt 

157-9 

353 

20 

4 

[-   2] 

e  34  41 

? 

e  75-0 

94  -5 

Oxford 

158-4 

356 

20 

7 

[+    1] 

25   18 

?PRi 

44-2 

Vienna 

158-5 

331 

i  20 

2 

[-    4] 

— 

— 

e  511 

105-2 

Kew 

158-7 

2 

_ 

_ 

— . 



1200 

Uccle 

159-2 

354 

20 

1 

[-   6] 

e  30   10 

? 

— 

80-0 

Shide 

159-4 

357 

19 

54 

[-13] 

— 

— 

. — 

102-8 

Athens 

E. 

159-7 

298 

e  20 

2 

[-   6] 

e  31     5 

? 

e  46-5 

86-8 

N. 

159-7 

298 

e  20 

2 

[-   6] 

e  31     5 

? 

e  51-2 

81-6 

Straabom-g 

160-9 

346 

20 

4 

[-   5] 

34  59 

? 

81-7 

Paris 

161-3 

357 

e  20 

10 

[+   1] 

34  37 

? 

45-0 

45-0 

Zurich 

161-9 

343 

e  20 

6 

[-   3] 

. 

Pola 

162-2 

329 

e  23 

8 

?PR, 





46-4 

100-5 

Besancon 

162-6 

349 

20 

47 

[+37] 

— 

— 

87-0 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

16/-3 

342 

20  11 

[     0  ] 

34     9 

? 

48-7 

99-4 

164  S 

318 

20   26 

[+14] 

30   12 

? 

51-0 

93-0 

16.5  1 

324 

e  20   10 

[-   2] 

— 

— 

e  47-5 

96-3 

166-0 

347 

e  50  57 

'? 

— 

— 

— 

980 

167-4 

35 

20  38 

[+25] 

30   40 

? 

46-0 

90-4 

168-7 

356 

e  24  58 

?PR, 

41     5 

?SRi 

e  78-4 

63-0 

169-4 

2 

20   14 

[     0  ] 

31   23 

J 

51-0 

107-2 

170-2 

38 

21   58 

? 

— 

— 

— 

114-0 

171-3 

42 

20  40 

[+25] 

— 

— 

94-2 

1110 

172-1 

28 

20   18 

[+    2] 

32  43 

> 

— 

— 

173-2 

346 

20  25 

[+   9] 

30   14 

'l 

47-0 

95  0 

Moncalieri 

Pompeii 

Rocca  di  Papa 

Marseilles 

Coimbra 

Barcelona 

Tortosa 

Rio  Tinto 

San  Fernando 

Granada 

Algiers 

Additional  records:  Riverview  gives  iPRi  = +6m.33s.,  PS  =  + 10m. 25s., 
SR,  = -llm.45s..  :MZ  =  +16-lm.,  T„  =llh.22m.3s.  Epicentre  30=-0S., 
178  -OW.  Melbourne  PR,  =  +7m.40s.  Adelaide  PR,  = +8m.40s.,  SR, 

=  -f-14m.20s.  Perth  PR,  =  ^-13m.25s.,   SR,  = +22m.28s.  Manila  MN 

=  +34 -2m.  Bata^-ia  M  =  +21-6m.,  T„  =llh.22m.l7s.  Zi-ka-wei  MX  = 

+  43-8m.,      T„  =  llh.22m.l7s.  Berkeley      ePEX  =  -  12m.52s.  J.      The      P 

given  in  the  table  is  PZ.     To  =llh.22m.l2s.  Andalgala  MX  =  +52-8m. 

Colombo  gives  no  seconds.         Ctiicago    L  =  +28-7m.  Capeto%vn    S  = 

-34m.58s.     (?SR,).  Toronto    i  =  +41m.22s.,     e  =  +44m.l6s.,     eL  = 

-rl09-2m.         Georgetown  L  = -^41 -4m.         Ithaca  eE  =  + 25m.  16s.   (?PRi), 
L=-r  1220m.  Harvard   SE  = +37m.44s.,   eLX  = -i-50-7m.,   L  =  +65-7m. 

Eskdalemuir  PZ  =  -rl9m.55s.,  PR,  =  +23m.37s..  To  =  llh.28m.36s.  Ham- 

hmg    MX=+79-0m.  Bidstou    PR,  = +23m.58s.  De    Bilt    eX  = 

-23m.45s.     and      +27m.53s.,     MX=+76-lm.  Vienna     iPE  =  +20m.3s. 

Ucele    PRi  = +24m.l6s.  Athens    PR,X  = +23m.58s.,    PR,E  = +24m.ls. 

Stra.sboiirg     PR,  = +24m.38s.,     MX  =  +83-0m.  ParLs    iPE  = +20m.l9s., 

e,  = +23ni.44s.,   e.  =- T-31ni.43s.  Pola  MX  =  -89-4m.  Moncalieri  MX 

=  +1070m.  Coimbra      PR,E?  = +24m.0s.,      PRjE  = +25m.Ss.,      MX  = 

+  lll-2m.  Barcelona    PR  i  = +31m.56s.  San     Fernando     MX  = 

+  113-5m. 


1919.    April  17d.  20h.  53m.  5s. 

(as  on  1918  Oct. 

A  =  -017,  B  =  --968,  C=+-250; 

G  =  -004,   H  =  --250, 


Epicentre  14°-5N.  91' 

19d.). 

+  -018: 


OW. 


D 
K  = 


=  -1-000,  E 
-  -968. 


The  residual 

5  suggest 

a  very 

slight  depth  of  focus. 

say  0-010, 

but  even  when  this 

is  allowed  for  it  would  seem  that  the  epicentre  is  a  little  too 

far  from  the 

Eiu-opean 

stations. 

and  too  close  to  the  Xorth 

American. 

We  retain  the  old 

epicentre, 

but  allow  lor  the  extra 

depth  of  focus. 

Station  am 

corr. 
for 

Component 

Focus 

A 

Az. 

P 

O-C. 

J. 

O-C. 

L. 

M. 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

Ul. 

Balbua  Hts. 

E. 

-01 

12 

5 

115 

3 

6 

-  I 

5 

46 

+  17 

6-8 

8-2 

N. 

-01 

12 

5 

115 

3 

7 

T   2 

5 

29 

0 

6-4 

8-6 

Mobile 

-0-2 

16 

4 

9 

e4 

5 

-^10 

i7 

5 

+  5 

7-7 

7-8 

Lawrence 

E. 

-0-5 

24 

8 

352 

e5 

25 

-  6 

'i9 

50) 

0 

19-8 

10-3 

N. 

-0-5 

24 

8 

352 

15 

18 

-13 

ii9 

5H 

-  1 

19-8 

10-3 

Vieques 

K. 

-0-5 

24 

8 

78 

5 

39 

+  8 

10 

39 

+  49 

13-6 

19-6 

X. 

-0-5 

24 

8 

78 

6 

12 

-41 

11 

21 

+  90 

13-2 

13-7 

Tucson 

K. 

-0-5 

25 

4 

318 

5 

43 

-  6 

i  10 

6 

+  5 

13-6 

16-8 

N. 

-0-5 

25 

4 

318 

5 

24 

-13 

i  10 

1 

0 

13-5 

— 

Cheltenham 

K. 

-0-6 

27 

3 

25 

5 

53 

-   2 

10 

43 

+  8 

16-2 

19-3 

X. 

-0-6 

27 

3 

25 

5 

50 

-  5 

10 

39 

+  4 

16-6 

19-4 

Georgetown 

E. 

-0-6 

27 

3 

24 

e5 

47 

-  8 

10 

33 

-  2 

12-4 

15-6 

X. 

-0-6 

27 

3 

24 

e5 

48 

-   7 

10 

33 

-  2 

— 

19-0 

Wasliingtoii 

-0-6 

27 

3 

24 

5 

46 

-   9 

(10 

35) 

0 

10-6 

15-7 

Chicago 

-0-6 

27 

4 

6 

5 

45 

-11 

9 

5 

-92 

11-4 

12-5 

Denver 

-0-6 

28 

0 

337 

— 

— 

(9 

55) 

-53 

9-9 

17-9 

Ann  Arbor 

F.. 

-0-6 

28 

5 

11 

5 

55 

-12 

11 

7 

+  10 

— 

19-6 

X. 

-0-6 

28 

5 

11 

5 

43 

-24 

11 

1 

+  4 

17-4? 

19-5 

Ithaca 

-0-7 

30 

6 

21 

5 

56 

-31 

11 

14 

-18 

— 

19-7 

Toronto 

-0-7 

30 

8 

17 

6 

55 

-t-26 

i  12 

31 

-  5 

i  14-6 

26-3 

Harvard 

i;. 

-0-8 

32 

8 

28 

16 

38 

-  9 

11 

52 

-16 

_ 

20-3 

N. 

-0-8 

32 

8 

28 

16 

37 

-10 

11 

44 

-24 

i  16-8 

19-4 

Ottawa 

-0-8 

33 

5 

20 

i  6 

44 

-10 

el2 

7 

-12 

e  15-4 

21-9 

North  field 

-0-8 

33 

6 

26 

e5 

53 

-62 

(11 

55) 

-26 

18-5 

22-9 

Lick 

-0-8 

35 

4 

315 

— 

— 

(ell 

55) 

-54 

e  11-9 

22-9 

Continued  on  next  page. 
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Corr. 

Station  and 

for 

Component. 

Focus 

A 

Az. 

P 

0-C. 

g 

. 

O-C. 

L. 

M. 

„ 

^ 

„ 

m. 

s. 

&. 

m. 

s. 

s. 

m. 

m. 

Berkeley           e. 

-0 

8 

36 

2 

316 

e  6 

56 

-21 

el2 

39 

-22 

0  160 

231 

X. 

-0 

8 

36 

2 

316 

e6 

58 

-19 

e  12 

39 

-22 

e  16  5 

23-1 

La  Paz 

-0 

8 

38 

3 

143 

17 

26 

-   8 

i  13 

31 

0 

i  18-0 

22-1 

Victoria 

-0 

9 

43 

1 

329 

7 

51 

-21 

14 

7 

-31 

23-2 

31-6 

z. 

-0 

9 

43 

1 

329 

7 

58 

-14 

13 

38 

-60 

22-4 

30-6 

La  Quiaca         e. 

^0 

9 

44 

2 

146 

32 

19 

? 

- 

- 

— 

39-4 

44-2 

y. 

-0 

9 

44 

2 

146 

32 

13 

•? 

- 

- 

— 

— 

44-4 

Andalgala         e. 

-1 

0 

48 

4 

150 

17 

19 

?SRi 

- 

- 

— 

19-9 

20-5 

Pilar                  X. 

_1 

1 

53 

0 

150 

40 

43 

•s 

- 

- 

— 

— 

47-2 

Sitka                  E. 

_  1 

1 

54 

1 

331 

r  17 

1 

?'s 

(el7 

1) 

-r   5 

e28-4 

34-2 

N. 

_  1 

1 

54 

1 

331 

e  17 

7 

?s 

((•17 

7) 

+  11 

e  33-2 

37-4 

Honolulu 

_1 

2 

63 

7 

287 

10 

49 

-f20 

19 

25 

+  30 

30-4 

330 

Coimbra 

_  1 

3 

75 

2 

52 

11 

46 

+  5 

21 

26 

+  13 

33-3 

44-4 

Edinburgh 

—  1 

3 

76 

8 

35 

11 

56 

+  3 

- 

- 

— 

— 

52-2 

Eskdalemuir 

_  1 

3 

76 

8 

36 

11 

53 

+   1 

21 

44 

+  12 

38-9 

48-9 

Bidston 

_  1 

3 

77 

2 

39 

— 

— 

21 

55 

+  19 

— 

50-9 

Dyce                  N . 

_  1 

3 

77 

2 

33 

— 

22 

12 

+  36 

34-0 

42-9 

San  Fernando 

_  1 

3 

77 

3 

55 

12 

7 

+  12 

- 

- 

— 

40-9 

55-4 

Oxford 

_1 

3 

78 

5 

40 

12 

5 

+  3 

22 

2 

+  11 

27-4 

44-7 

Shide 

_  1 

3 

78 

7 

40 

12 

5 

-  2 

21 

59 

+  6 

39-1 

49-3 

Kew 

—  1 

3 

79 

2 

39 

20 

55 

?S 

f20 

55) 

-64 

— 

50-9 

Granada 

_  1 

3 

79 

3 

55 

12 

21 

+  14 

22 

12 

+  12 

— 

— 

Paris 

_1 

3 

81 

4 

42 

i  12 

21 

+   1 

e22 

19 

-  5 

35-9 

44-9 

Ucele 

_  I 

3 

82 

2 

40 

e  12 

22 

-   2 

e22 

25 

-  9 

e38-9 

50-9 

De  Bilt               E. 

_  1 

3 

82 

3 

38 

12 

27 

+  2 

22 

41 

+  6 

e41-9 

52-3 

N. 

_1 

3 

82 

3 

38 

12 

27 

+  2 

22 

41 

+  6 

e  35-9 

54-3 

Barcelona 

_1 

4 

82 

8 

49 

— 

— 

0  22 

40 

+  1 

e  39-4 

44-4 

Besangon 

-1 

4 

84 

1 

43 

12 

19 

-15 

- 

- 

— 

39-9 

— 

Algiers 

—  1 

4 

84 

6 

53 

e  12 

42 

+  5 

23 

2 

+  3 

39-9 

56-4 

Hamburg 

_  1 

4 

84 

8 

37 

il2 

38 

0 

123 

6 

-r    5 

37-9 

52-9 

Apia 

—  1 

4 

84 

8 

254 

— 

— 

e22 

49 

-12 

38-3 

— 

Strasbourg 

-1 

4 

84 

9 

42 

12 

39 

0 

23 

1 

-   2 

e40-3 

47-8 

Zurich 

- 1 

4 

85 

7 

43 

12 

42 

-   2 

- 

- 

— 

e  47-0 

— 

Moncalieri 

_  X 

4 

85 

8 

45 

12 

47 

+  3 

i23 

11 

-   1 

29-3 

54-6 

Florence 

—  1 

4 

88 

6 

45 

24 

35 

? 

- 

- 

— 

44-9 

51-9 

Pola 

_1 

4 

90 

0 

42 

el2 

55 

-13 

e23 

35 

-24 

e37-5 

56-2 

Vienna 

_  I 

4 

90 

4 

40 

el3 

7 

-   3 

124 

6 

+  3 

43-9 

51-9 

Athens 

_1 

5 

99 

6 

46 

— 

- 

_ 

— 

e52-2 

Helwan 

_1 

5 

108 

9 

51 

14 

55 

+  9 

(21 

55) 

9 

— 

74-0 

Cape  Town 

—  \ 

6 

114 

0 

120 

26 

19 

?S 

29 

19 

+  90 

— 

72-4 

Nagasaki 

—  1 

6 

118 

7 

321 

e  83 

27 

?L 

- 

- 

— 

(e  83-5) 

— 

Riverview 



120 

9 

238 

e  16 

46 

+  59 

e30 

16 

+  80 

55-6 

69-7 

Sydney              e. 



120 

9 

238 

19 

7 

r+12] 

- 

- 

— 

— 

— 

Zi-ka-wei 



124 

8 

326 

20 

44 

?PR, 

- 

- 

— 

— 

— 

Melbourne 



125 

6 

234 

21 

37 

?PR, 

26 

37 

-173 

60-6 

68-9 

Taihoku 



129 

3 

320 

— 

e29 

25 

-31 

— 

— 

Adelaide 



131 

1 

235 

— 

— 

31 

47 

+  99 

— 

76-3 

Simla 



133 

0 

14 

e58 

43 

?L 

- 

- 

— 

(e  58-7) 

79-2 

Manila 



137 

1 

311 

el9 

21 

[-13] 

- 

_ 

— 



66-2 

Mauritius 



149 

8 

105 

17 

49 

-   1 

75 

7 

?L 

82-2 

84-6 

Perth 



149 

9 

230 

19 

52 

r-  4] 

- 

- 

— 

— 

— 

Kodaikanal 



152 

8 

25 

38 

55 

?SR, 

_ 

_ 

— 

90-4 

98-5 

Colombo 



156 

8 

24 

23 

55 

?PR, 

97 

55 

V 

108-6 

109-6 

Batavia 

— 

160 

6 

293 

20 

30 

[  +  21] 

c49 

57 

?SRi 

79-6 

96-8 

Additional    records:      Mobile    gives    iSN  = +7m.20s..    MN  =  +12-6m.,    To  = 
20h.53m.28s.  Washiugrt;on  S  =  +9m.l4s.,  L  =  +22-9m.,  T„  =20h.54m.33s. 

Chicago    MX  =+ 12  1m.  Denver    MN=+10-9m.  Toronto    iL  = 

+  18-6m.     and      +2i-6m.,     T„  =20h.52m.54s.  Harvard    iN  = +17m.24s., 

T„=20h.53m.l3s.  Ottawa  L  =  +42-9m.   and    +61-9m.,   T„  =20h.53m.2s. 

Northfield  S?  =  +  8m.  19s.     The  true  S  is  given  as  the  first  L.  Berkeley 

ePV  = +6m.55s.,      MZ  =  +23-6m.,      To  =20h.52m.49s.  La      Paz      PR,  = 

+  8m.o7s.,  To=201i.52m.50s.,  Victoria  L  = +18 ■2m.  (?SR,),  To  =201i.53m.0s. 
Coimbra  MN  =  +43-lm.,  T„=20h.53m.9s.  San  Fernando  MN  =  +50-5m. 

De  Bilt  PR,E  =  +1.5m.45s.,  m  =  +32m.28s..  To  =20h.53m.l6s.  Barcelona 

gives  S  as  e  and  S  (?SR,)  at  +28m.44.s.  Hamburg  PR,  =15m.49s.,  SR..  = 

+  32m.55s.,     T„=20h.53m.l3s.  Apia     e  =  +28m.l3s.      (?SR,).  Stras- 

bourg SR,  = +28m.43s.,    SR.  = +32m.49s.,    T„  =20h.o3m.2Us.         Moncalieri 
MN  =  +49-6m.,   To=20h.53m.25s.  Pola  MN  =56-6m.       All  the  records 

are  given  one   hour  late.  Vienna  ePE  = +13m.55s.  Helwan  MN  = 

+  70-0m.  Riverview  ePRi?  = +21m.49s.,      PR^?  = +27m.27.s.,      PS  = 

+  31m.l5s.,       eSR,  = +37m.0.-<.      and     +37m.2os.,       SR,  = +40m.50s.     and 
+  41m.42s.,     MN=+79-4m.  Melbourne    L  =  +32-3'm.,      M=+34-9m. 

Adelaide  PRi  =  +22m.34s.,    SR,  =  +34m.37s.?         Manila  MN  =  +70-6m. 
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April  17d.  Records  also  at  Oh.  (La  Paz),  9h.  (Batavia  and  Manila),  13h.  (La  V&z, 
Zi-ka-wei,  Taiiioku,  and  Toronto),  16h.  (Tortosa),  18h.  (Mizusawa), 
19h.  (Pdo  Tinto),  22h.  (Batavia). 


April  ISd.  6h.  20m.  12s.     Epicentre  46''-0X.  25=0E.  (as  on  1916  Jan.  26d.). 
A  =  +  -630,   B  =  +  -294,   C  =  +  -719  :  D  =  +  -423,   E  =  -  906. 


G  =  +-651,  H=+-304,  K---695. 


A 

Az. 

P. 

O-C. 

a. 

t, 

„ 

m.  s. 

s. 

m. 

Lemberg 

3-9 

351 

el     0 

-   1 

— 

Vienna 

£. 

6-3 

294 

e  2     0 

+  24 

— 

Pola 

7-9 

266 

e  -12 

-132 

— - 

Strasbom-g 

z. 

12  0 

289 

2  58 

-    1 

— • 

Moncalieri 

121 

269 

— 

— 

— - 

Hambiu'g: 

12-3 

314 

3     4 

+    1 

— 

Uccle 

14-5 

297 

e  3  30 

-    3 

— - 

De  Bilt 

E. 

14G 

303 

— 

— 

u  7   3 

Paris 

15-4 

288 

— 

— . 

— 

Hehvan 

16-8 

161 

3  48 

-14 

— 

Edinbiu-gh 

20-2 

310 

9  48 

?L 

— 

Additional    records 

:     Vienna 

gives    ePZ  =  + 1 

ni.49s. 

De  Bilt  eSN 

=  +7 

m.35s. 

,  MN 

=  +12-3m. 

O-C. 


+  70 


Pola 


L. 

M. 

m. 

m. 

71 
e  6-5 

8-2 
9-5 
8-3 

9-3 

e  10-3 

e  10-8 

e  9-5 

e  11-5 

10-9 
14-7 

lis 

(9-8) 

— 

MN  =  +8  0m. 

1919.     April  18d.  21  h.  Om.  57s.     Epicentre  19°  6N.  106°-5W. 


A  =  --268,   B  = 
G 


■•903,  C= +-336;  D  =  - -959,  E  =  + -284  : 

-095,   H  =  --322,  K=--942. 


Station  and 

Component. 

Tuscou  li 


Denver 

LawTence 

Lick 

Berkeley 

Chicago 

Ann  Arbor 


Victoria 

Cheltenham 

GeorgetowTi 

Washington 

Toronto 

Ithaca 

Ottawa 

Northfleld 

Harvard 


E. 


Sitka  E. 

Honolulu 

La  Paz 

CipoUetti 

Apia 

Eskdalemuir 

Bidston 

Coimbra 

Oxford 

Shide 

Rio  Thito 

San  Fernando 

De  BUt 

Paris 

Uccle 

Hamburg 

Barcelona 

Strasbourg 

Monoalieri 

Florence 

Pola 

Rocca  di  Papa 

Sydney  e. 

Riverview 

Helwau  N. 

Colombo 


A       Az. 


13 
13 
20 
21 
22 
22 
27 
29 
29 
29 
31 
31 
31 
31 
33 
34 
36 
37 
37 
37 
43 
48 
52 
68 
72 
81 
82 
83 
83 
84 
85 
86 
87 
87 
87 
88 
90 
90 
92 
94 
95 
96 
110 
110 
116 
152 


344 

344 

4 

24 

327 

326 

32 

35 

35 

35 

340 

47 

46 

46 

37 

41 

38 

40 

43 

43 

339 

281 

130 

147 

248 

34 

37 

50 

38 

39 

51 

52 

35 

39 

37 

31 

45 

39 

40 

40 

38 

41 

241 

241 

40 

340 


P. 

m.  s. 

3  40 
CO  7 


9  29 

7  42 

e  6  33 

6  37 

e  7  49 

7  19 


O-C. 

s. 

+  24 

+  6 

-  6 

+  2 


i 
+  56 
-13 

-  9 

+  44 

—  5 


7  30   -  4 


20  51 

9  21 

32  57 


12  39 
23  5 

13  26? 


?L 


+  1 
?S 
+  43 


48  3   ?L 


e  24 
(16 


10 


?S 


s. 

m.  s. 
e  6  26 

7  3 
9  17 


10  43 

11  9 
11  27 

11  21 

12  26 
12  16 
12  3 

12  1 
14  51 

c  12  24 

13  3 
e  13  28 

13  31 
13  24 


0  e  16  37 


3)  +140 


122  46 

24  3 

23  9 

(23  5) 

23  19 

22  3 

23  47 
e  23  47 
e  23  45 
0  25  3 
e  25  29 
e  24  3 

(e  24  10) 


50  45 


29 
94 


e40  3 

—  c  23  39 
?L    — 

—  e  33  38 
IS  (29  3) 
?L    — 


O-C. 

s. 
+  37 


-82 
+  18 


-  3 
-22 

-  4 
-10 
+  21 
+  9 

-  4 

-  6 
?SR, 
-16 
-10 

0 
0 

-  7 


+  9 

+  77 
+  8 
-  1 
+  10 

-82 

+  5 
+  5 
+  2 
+  61 
+  73 
-14 
-26 

? 
-106 

?SR, 

+  44 


L. 
m. 
7-6 
8-0 
100 
12-3 

e  110 

e  120 
13-8 
16-6 
16-5 
16-4 
18-3 
18-3 
18-2 
15-5 
19-8 
18-8 

e  19-4 
530 
21-8 
191 

e  25  0 

24  0 

37  0 

e  32-8 

41  0 


42-4 

(480) 
420 
400 

e  360 
400 

e  44-5 

c  390 
46-5 
160 

c55  0 

(50-8) 
e  50-8 


M. 

m. 

9-4 
10-4 
120 
14-3 

14-3 
150 
17-6 
17  0 
17  0 
22-6 
19-6 
19-6 
490 
20-6 


22-2 

27  0 
26-2 
28-0 
39-6 


460 

420  — 
53  0 
51-8 
590 
55  0 
48-8 
460 

520 
560 


37  0 
56-3 
26-2 
54-2 
63  1 


(94-0)    — 


F'or  Moles  ace  next  page. 
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XoTE^  TO  April  18d.  21h.  Om.  57?. 

Additional  records  :    Denver  MN  =  +13-0in.     These  records  are  eriven  Ihr.  late. 

Berkeley  ePV  =  +5m.I Is.,  eLV=  +ll-9m.?,  eLE  =  +121m.,  ME=  +21-4m., 

T«=21h.0m.21s.?.  Cheltenham     PE  =  +7m.57s.,  LE  =  +19-4m. 

Georgetown  eL=+150ni.,  LX  =  +18-0m.,  MX  =  +19-lm.  Toronto  L  = 
+  26-2m.         Ithaca    ePX  = +7m.56s.,    cN=+15m.21s.  Ottawa    PR,  =- 

-i-8m.33s.,   L  =  ~210m.,   T„  =21h.lm.2s.  Harvard  iX  = +8m.56s.,  iE  = 

-8m.5Ss..    LX  =  +20-6ni.,    T„  =21h.lm.0.'i.  De    Bilt    eSR,  = +29m.37.s., 

MX  =  4-441m.  Paris     MX- -410m.  Monealieri     S  = -i-31m.7s. 

P.iverview   PS?  = +34m.52s.,    MX  =  ^  67  0m.  Helwan   PE  =  -f31m.3s. 

April  ISd.     Records  also  at  Ih.  (Hehvan),  4h.  (La  Paz),  5h.  (Eskdalemuir),  20h. 
(La  Paz),  23h.  (La  Paz). 

April  19d.  2h.  57m.  2s.     Epicentre  17'0X.  97'OW.  (as  on  1917  Mar.  5d.). 

A  =-117,  B  =  --949,   C  =  +-292;  D  =  --992,  E  =  +  122  ; 

G  =  -036,  H  =  --290,  K  =  - -956. 

This  old  epicentre  appears  to  be  a  trifle  too  far  to  the  east. 

A       Az.  P.       O  -C.       .S.  O  -C.         L.  M. 


Tucson 

K. 

19-8 

323 

11   35 

?L 

. — 

— 

(11-6) 



Chicago 

261 

19 

5   49 

0 

10  32 

-J-    8 

16-5 

, 

Washington 

28-0 

34 

5   40 

-28 

11      8 

-r    9 

— 

— 

Toronto 

30-5 

27 

— 

— 

— 

■ — 

15-7 

— 

Ottawa 

33-5 

29 

— 

— 

i  12  36 

+    4 

22-5 

— 

Harvard 

E. 

33-7 

35 

■ — 

— 

19  57 

?  L 

6  22-7 

— 

Victoria 

38-0 

331 

— 

— 

— 

. — 

21-7 

24-2 

La  Paz 

439 

141 

8   21 

-   4 

— 

• — 

22-4 

28-6 

Paris 

83-4 

41 

• — 

- — 

• — 

— 

490 

— 

De  Bilt 

E. 

83  9 

39 

— 

— 

23   13 

-i-    5 

45-0 

. — . 

Helwan 

E. 

111-7 

47 

73  58 

?L 

— 

— 

(74-0) 

• — 

Additional    records:      Tucson    grives    PX  =  +llm.21s.  Georgetown    gives 

from  3h.21m.l3s.  to  3h.25m.0s.  Toronto  L  = +41 -Sm.  Harvard  eX  = 

-r23nm.,  LE  =  4-24-8m.,  and  ^2o-7m.,  LX  =  +26-6m.,  To  =3h.5m.50s. 
De  Bilt  eSRjX  = -2Sm.44s.,  eSRiE  = +28m.53s.,  eLX  =  +460m.  De  Bilt 
says  the  same  epicentre  as  on  18d.,  but  this  does  not  seem  to  be  the  case. 
Helwan  PX  =  +75m.58s. 

April  19d.     Records  also  at  4h.  and  21h.  (La  Paz). 

April  20d.     Records  at  2h.  (Rio  Tinto),  6h.  (Rocca  di  Papa,  Monte  Cassino,  and 
Pompeii),  8h.  (La  Paz). 

1919.     April  21  d.  11h.  25m.  54s.      Epicentre  8°  ON.  40°  5W. 

A  =  -f  -753,   B  -  -  -643,  C  -  -f  139  ;  D  =  -  -649,   E  =  -  -760  ; 

G  =  +106,  H  =  -090,  K  =  --990. 

A       Az.  P.       O-C.         S.  O-C.         L.  M. 


Vieques           e. 

26-3 

294 

5 

41 

-10 

9  36 

-52 

11-7 

16-8 

N. 

26-3 

294 

5 

49 

-   2 

10  18 

-10 

— 

17-5 

La  Paz 

36-8 

229 

i  7 

36 

+    8 

i  13  17 

-   4 

17-6 

21-8 

Accra 

401 

90 

11 

6 

? 

— 

— 

161 

31-6 

San  Fernando 

42-3 

43 

8 

6 

-   7 

14  36 

-   3 

20-3 

311 

Rio  Tinto 

42-7 

40 

7 

6 

-70 

— 

— 

— 

251 

Coimbra 

431 

37 

8 

15 

-   4 

i  14  32 

-17 

19-8 

20-4 

Harvard         e. 

43-6 

326 

8 

32 

-f    9 

15     0 

+    4 

e  19-5 

— 

X. 

43-6 

326 

8 

31 

-r    8 

14  57 

+    1 

e  19-3 

— - 

Georgetown 

45  1 

319 

8 

40 

+    6 

15   18 

+    2 

211 

— 

Washington 

451 

319 

8 

44 

+  10 

15   20 

+    4 

21-9 

— 

Pilar 

45-5 

209 

19 

24 

?SR, 

— 

25-2 

31-4 

Ithaca             E. 

46-8 

322 

8 

37 

-   9 

15   27 

-11 

21-4 

— 

X. 

46-8 

322 

8 

39 

-   7 

15   26 

-12 

21-5 

— 

Algiers 

48-9 

48 

8 

53 

-   0 

15  51 

-14 

221 

31-9 

Tortosa 

491 

40 

8 

57 

-   4 

15   54 

-13 

21-3 

28-9 

Toronto 

49-2 

321 

- 

— 

— 

— 

e  33-6 

35-2 

Continued  on  next  page. 
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h 

Az. 

P. 

O-C. 

S 

O-C 

L. 

M. 

„ 

„ 

m. 

s. 

s. 

m. 

s. 

?. 

m. 

m. 

Barcelona 

50 

3 

41 

6  9 

2 

-   7 

16 

12 

-11 

19-6 

28-8 

Ann  Arbor 

51 

2 

320 

— 

— 

— 

341 

— 

Marseilles 

53 

3 

40 

— 

i  17 

5 

+    5 

231 

31-6 

Shide 

53 

6 

29 

e  9 

32 

+    2 

i  17 

4 

0 

231 

— 

Chicago 

53 

6 

318 

9 

42 

+  12 

17 

14 

+  10 

25-6 

— 

Oxford 

54 

3 

29 

9 

41 

+    6 

17 

8 

-   5 

23-6 

26-6 

Paris 

54 

5 

35 

e  9 

38 

+   2 

e  17 

8 

-   7 

23  1 

301 

Kew 

54 

5 

29 

— 

■ — 

— 

— 

— 

311 

Moncalieri 

55 

6 

40 

e  9 

40 

-   3 

i  17 

25 

-   4 

23-6 

30-2 

Besancon 

55 

7 

38 

9 

49 

+    5 

17 

31 

+    1 

251 

— 

Eskdalemuir 

55 

7 

26 

9 

25 

-19 

17 

31 

+    1 

261 

26-3 

Edinburgh 

56 

2 

24 

16 

56 

?S 

(16 

56) 

-40 

— 

281 

Uecle 

56 

6 

32 

9 

47 

-   3 

17 

45 

+    4 

c  261 

281 

Strashoiirg 

57 

3 

37 

9 

57 

+    3 

17 

46 

-  4 

25-6 

31-2 

Zurich 

57 

3 

39 

e  9 

53 

-    1 

e  17 

54 

+   4 

— 

— 

Dyce 

57 

5 

25 

e  10 

16 

+  20 

18 

8 

+  15 

24  0 

— 

De  Bilt 

57 

6 

32 

10 

4 

+   8 

17 

55 

+    1 

e  26  1 

29  0 

Rocca  di  Papa 

57 

7 

46 

9 

59 

+    2 

e  17 

56 

+    1 

e  31-7 

35-7 

Pompeii 

58 

6 

47 

10 

6 

+   3 

18 

14 

+   8 

27  1 

361 

Pola 

59 

5 

41 

e  10 

12 

+   3 

e  18 

12 

—   5 

e  27-6 

37-2 

Hamburg 

61 

1 

31 

e  10 

22 

+    2 

i  18 

45 

+    8 

6  251 

30-4 

Vienna 

62 

4 

40 

i  10 

27 

-    1 

e  19 

6 

+  13 

29-6 

34-6 

Athens 

64 

9 

53 

e  10 

44 

0 

• — 

- 

31-6 

35-7 

64 

9 

53 

i  10 

54 

+  10 

i  19 

27 

+   3 

e34-2 

40-9 

Lemberg 

67 

7 

40 

e  11 

24 

+  22 

e  20 

6 

+   8 

e  33  0 

38  1 

Capetown 

69 

8 

131 

20 

42 

?S 

(20 

42) 

-18 

(32-2) 

40'7 

Helwan           E. 

70 

3 

61 

12 

0 

+  41 

— 

- — 

— 

45-2 

N. 

70 

3 

61 

14 

54 

?PRi 

— 

- 

— 

— 

38-2 

Victoria 

79 

4 

319 

- 

— 

— 

- 

— 

371 

47-5 

Maittitius       E. 

100 

6 

110 

25 

6 

?S 

(25 

6) 

—  55 

47-4 

49-9 

N. 

100 

6 

110 

11 

48 

? 

— 

— 

48-9 

Simla 

108 

8 

52 

e  51 

12 

?L 

— 

— 

(e  51-2) 

60-5 

Bombay 

109 

1 

68 

- 

— 

— 

— 

— 

60-3 

Honolulu 

112 

1 

298 

- — 

— 

— 

74-9 

791 

Kodaikanal 

115 

6 

75 

55 

12 

?L 

— 

- 

— 

62-9 

991 

Colombo 

118 

7 

78 

45 

6 

? 

64 

12 

?L 

66-8 

721 

Zi-ka-wei 

137 

2 

23 

— - 

• — 

— 

0  64  1 

81-2 

Taihoku 

142 

6 

29 

— 

— 

— 

e  63-2 

— 

Perth 

147 

5 

139 

38 

4 

? 

— 

— 

■ — 

— ■ 

Batavia 

147 

6 

87 

6  20 

2 

[+10] 

— 

— 

74-3 

— 

Melbourne 

149 

8 

188 

71 

12 

?L 

77 

12 

?L 

841 

88-1 

Manila 

150 

9 

40 

21 

6 

[+69] 

— 

— 

— 

— 

Riverview 

152 

0 

200 

e50 

0 

? 

e  65 

18 

? 

e  77-6 

81-8 

Additional  records  :    La  Paz  gives  PR,  = +9m.  Is.,  To  =llh.26m.l9s.         San 
Fernando   MX  =  +27-lm.,    T„  =  llh.25m.48s.  Coimbra   PE  =  +8m.lls., 

PR,N=  +9m.51s.,  LN  =  +18-3m.,  MX  =  +20-5m.,  T„  =llh.26m.3s.       There 
is  also  a  set  of  observations  \\-ith  the  Milne  machine.  Harvard  iE  = 

+  9m.28s.,    To=llh.26m.l7s.  Ithaca   e=+llm.41s.  Toronto    L  = 

+  17-8m.  Barcelona  i  = +13m. Is.,   +17m.49s.,  and  +19m.24s.  Ann 

Arbor  gives  its  record  Ih.  early.  Shide  iP=+9m.40s.,  e.S  = +16m.34s. 

Paris        iP= +9ni.42s.,    iS  = +17m.l7s.,     MX  =  +271m.,    To  =llh.26m.8s. 
Moncalieri  MX-+32-6m.,   T„  =llh.2fim.54s.  Strasbourg  L=+261m., 

T„=llh.26m.6s.      Epicentre     8  -SN.     40'0W.  Dyce     SX  =  -18m.l0s. 

De  Bilt  MX  =  -38-7m.,  T„  =llh.26m.lls.  Pola  MX  =  +34  6m.  Ham- 

burg    MX  =  +3tlm.,     To=llh.25m.55s.  Vienna     ePX  =  +  10m.36s., 

MZ=+94  1m.  Athens      PR.  =  +  13m.46s..      PR.  =  +  14m.56s.,      T,  = 

llh.25m.56s.  Lemberg  eP  =  +5m.54s.  Honolulu  gives  L  one  hour 

too  late.         Zi-ka-wei  MX  =  +82  ■2m.         Riverview  MX=+91-9m. 


April  21d.  Records  also  at  2h.  and  Oh.  (La  Paz),  7h.  (Bombay).  Sh.  (Paris, 
Osaka,  and  Batavia),  9h.  (Bombay,  liiverview,  and  Manila),  lOh. 
(Calcutta  and  Helwan),  13h.  (Manila).  14h.  (La  Paz).  15h.  (Chicago, 
La  Paz,  Washington,  Harvard,  and  Ottawa),  16h.  (De  Bilt),  23h. 
(Berkeley). 
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April  22(1.  2h.  43m.  38s.     Epiccntro  1°0N.  147'0E. 

A  =  -  -839,  B  =  +  -545,  C  =  +  017  ;         D  =  +  -545,  E  =  +  -839  ; 
G  =  -015,  H  =  +010,  K  = -1-000. 

The  Australian  stations  indicate  an  epicentre  considerably  nearer  them  with  a 
deep  focus.  The  La  Paz  record,  however,  indicates  normal  depth.  Were 
there  perhaps  two  shocks  ? 

A       Az.  P.         O-C.       S.  O-C.        L.  M. 


^ 

^ 

m.  s. 

s. 

m,  s. 

.s. 

m. 

in. 

Manila 

29a 

300 

c  6   25 

+   6 

10  42 

-37 

13-0 

13-9 

Taihoku 

34-4 

319 

12  53 

?S 

(12  53) 

+   7 

— 

— 

Riverview 

35-0 

174 

e  6  39 

-34 

e  11  56 

-59 

e  15-0 

21-4 

Osaka 

35-2 

345 

7   15 

0 

— 

- — ■ 

— 

15-5 

Zi-ka-wci 

38-7 

325 

e  7   42 

-   2 

e  13  42 

-   6 

— 

— 

Melbourne 

38-8 

183 

13   16 

JS 

(13   16) 

-33 

20-9 

26-2 

Batavia 

40-7 

262 

0  8     2 

+   1 

— 

— 

— 

11-2 

Perth 

44-2 

219 

12  58 

?S 

(12  58) 

-127 

22-8 

— 

Honolulu 

.'J7-3 

68 

17  52 

?s 

(17  52) 

+    2 

26-5 

32-9 

Victoria 

89-1 

42 

— 

— 

— 

— 

41-1 

49-9 

Mauritius 

89-5 

250 

43  40 

?L 

— 

— 

(43-7) 

— 

Helwan 

111-5 

304 

— 

— 

29  22 

+  100 

— 

— 

Hamburg 

114-8 

334 

— 

— 

— 

— 

e  64-4 

— 

Chicago 

114-9 

42 

19  49 

?PRi 

29  31 

+  82 

60-4 

- — • 

De  Bilt 

118-0 

335 

c  20   23 

?PR, 

— 

— 

e  60-4 

63  0 

Edinburprh 

118-2 

341 

30  22 

?S 

(30  22) 

+  106 

— 

— 

Eskdalemuir 

118-7 

341 

0  20  25 

?PR. 

130   11 

+  91 

59-4 

— 

Toronto 

119-1 

37 

— 

— 

— 

— 

69-8 

— 

Strasbourg 

119-2 

330 

— 

— 

— 

— 

e  61-4 

— 

Uccle 

119-2 

334 

— 

— 

— 

— 

e  61-4 

— 

Ottawa 

120-2 

33 

— 

— 

(e  27  22) 

-89 

e  54  -4 

— 

Bidston 

120-2 

3  40 

27  34 

2S 

31   22 

? 

— 

66-7 

Kew 

120-7 

338 

— 

— 

— 

— 

— 

67-4 

Paris 

121-5 

334 

— 

. — 

— 

— 

e  61-4 

75-4 

La  Paz 

1421 

119 

19  36 

[-   7] 

— 

— 

72-5 

— 

Additional  records 

:    Eiverview 

gives  iPR,  = +8m.5s.,  PS  = +12m.31s., 

MN  = 

+  23-2m.,    MZ  = 

+  24 -6m.,    T 

,=2h.43ra 

.41s. 

Melbourne 

S  =  +18m.l6s. 

(?SRi).           Chicago  L? 

=  +42-4m.,  L  = 

+  47 -4m,           DeBiltMN  = +62-5m. 

Toronto  L  =  +41-lm.  and   +72-9m. 

Ottawa  gives  eS  as  the  L  of 

a  sup- 

posed  earlier  shock. 

April  22d.  Records  also  at  4h,  (Manila),  lOh.  (Tokyo,  Osaka,  and  Kobe),  13h. 
(Bidston).  17h.  (De  Bilt  and  Rocca  di  Papa),  19h.  (Vienna),  21h.  (Helwan) 
'23h.  (De  Bilt,  Rocca  di  Papa,  and  Eskdalemuir). 

AprU  23d.  7h.  5m.  lOs.     Epicentre  19''-0S.  177°-OW.  (as  on  1918  Oct.  13d.). 
944,   B  =  --049,  C=--326;  D  =  --052,  E  =  + -999  : 


G  =  + 

-325, 

H  =  +-017,  K  = 

=  -•946. 

A 

Az. 

P. 

O-C. 

s. 

O-C 

L, 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

7°-3 

45 

1   54 

+    3 

— 

— 

3-6 

— 

Riverview 

31-9 

236 

e  6  55 

+    9 

e  12     0 

-   1 

e  15-4 

16-8 

Melbotirne 

38-5 

232 

— 

13  44 

-   1 

20-8 

22-1 

Adelaide 

42-2 

238 

9     5 

+  53 

13   35 

-63 

19-1? 

25-0 

Honolulu 

44-4 

26 

16     2 

?S 

(16     2) 

+  55 

18-9 

19-6 

Perth 

60-7 

243 

— 

— 

19     6 

+  34 

— 

— 

Manila 

69-7 

294 

— 

— 

e  18  50 

-92 

— 

— 

Victoria 

82-7 

33 

42  25 

?L 

— 

— 

53-3 

60-5 

La  Paz 

101-6 

112 

e  17   42 

I 

— 

— 

48-9 

71-9 

Chicago 

102-3 

50 

e  17   50 

?PRi 

— 

— 

47-8 

— 

Colombo 

104-7 

272 

55  50 

?L 

63  50 

? 

(55-8) 

73-8 

Kodaikanal 

107-9 

275 

63   26 

?L 

— 

— 

(63-4) 

Toronto 

108-4 

49 

— 

■ — ■ 

— 

— 

60-3 

■ — ■ 

Ottawa 

111-0 

48 

. — 

— 

e  29  50 

+  133 

e  47-8 

— 

Mauritius 

113-5 

235 

49     2 

? 

— 

— 

56-0 

64-3 

Edinburgh 

143-0 

6 

55   50 

?L 

■ — - 

— 

(55-8) 

— 

Eskdalemuir 

143-3 

6 

— 

— 

— 

— 

74-8 

— 

Hamburg 

145-0 

352 

e  19  44 

[-   4] 

— 

— 

e  71-8 

— 

Bidston 

145-3 

6 

55     2 

? 

63  50 

?L 

(63-8) 

99-8 

De  Bilt 

146-9 

358 

19  50 

[-    1] 

— 

— 

e  69-8 

79-3 

Strasbourg 

150-2 

352 

20   10 

[+14] 

— 

— 

e  82-8 

— 

Paris 

150-3 

1 

— 

— 

— 

e  73-8 

— 

Helwan           e. 

1521 

298 

35   10 

9 

— 

— 

— 

— 

Rocca  di  Papa 

155-9 

342 

c  21    15 

[+72] 

— 

— 

— 

27-9 

San  Fernando 

160-8 

23 

37   50 

? 

— 

— 

(50-8) 

62-8 

For  Notes  see  next  page. 
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Notes  to  April  23d.  7h.  ora.  10s. 
Additional  records:      Apia  gives  L  =  +2-7in.  Rirerview  eP  = +9m.33s., 

PS  = +12m.25s.,    SR,  =14m.l2s.    and     -rl4m.42s.,    MX  =  +17-7m.,    MZ  = 
+  17-3m.,  To=7h.5m.32s.  Melbourne  PR,  =  +9m.20s.,  SR,  =  +16m.o0s. 

Adelaide  SRi  =  +  16m.40s.  ?     It  is  added  that  these  observations  may  be 
±  y2nun.  in  error  owing  to  the  time  siamal  havinpr  failed.  Manila  ^ves 

its  record  one  hour  late.  Chicago  L=  +56-Sm.,    +78-8m.,  and  87-8m. 

Ottawa   e  =  +38m.50s.,    L  =  +56-8m.,    LE  =  +80-8m.  Mauritius   PN  = 

+  46m.38s.,  MN=+56-4m.  De  Bilt  MN=+70-8m.  Helwan  PN  = 

+  37m.l0s.  San   Fernando    MN  =  +114-8m.     It   is   assumed   that   the 

figures  for  the  hour  in  the  records  for  P  and  M  have  been  interchanged. 

April  23d.  Records  also  at  loh.  (Taihoku),  Ifih.  (Batavia  and  Helwan),  23h. 
(San  Fernando). 

April  24d.  17h.  10m.  32s.     Epicentre  C'OS.  lOo'OE.  (as  on  1919  April  2d.). 

A  =  -  -257,   B  =  +  -961,  C  =  -  104  ;  D  =  +  -966,   H  =  -f  -259  ; 

G=+027,   H  =  -101,  K  =  --994. 

A       Az.           P.  O-C.         S.  O-C.         L.  M. 

o          ,         m.  s.  s.          m.  s.  s.  m.  m. 

Batavia                      1-9       96       1  0  38  +9       il     3  +10  —  — 

Manila                      2G()       38      e  5  50  -f    2         —  —  —  — 

Perth                          27-9      160          —  —       10  54  -   3  —  — 

Colombo                    28-2     297        11   28  ?S        (11   28)  -25  20-5  21-5 

Kodaikanal              31-9     301        18  28  ?L           —  —  (18-5)  — 

Zi-ka-wei                  40-4        22          —  —    e  14     3  -10  —  — 

Mauritius        X.        47-8     248        16  46  ?S        (16  46)  -55  22-9  24-7 

Melbourne                48-3      137          —  —      (14  58)  -60  15-0  — 

Riverview                510     130    e  16     1  ?S    (el6     1)  -30  e  27-2  28-6 

Helwan                      790     304        25   28  ?SR,         —  —  (39-5)  — 

Hamburg                  97-8     324          —  —         —  —  e55-5  69-5 

De  Bilt            E.      100-8     322          —  —         —  —  e  59-5  68-2 

X.      100-8     322          —  —         —  —  e57-5  58-3 

Paris                         102-7      320          —  —         —  —  63-5  — 

Edinburgh              105  1      326       56   28  ?L           —  —  (56-5)  — 

San  Fernando        110-6     307        61   28  ?L           —  —  (61-5)  — 

La  Paz                     156-5     197          —  —         —  —  86-0  87-0 

Additional  records  :   Batavia  gives  To  =17h.l0m.39s.     Epicentre  8'-lS.  106" -SE. 

Colombo  gives  its  records  in  minutes  only.     S  =  +16m.28s.  Riverview 

MN  =  4-30-8m.            Mauritius   PE  = -f  ISm.lOs.  Helwan  gives   its  two 
records  as  PE  and  PN  respectively. 

April  24d.  Records  also  at  Ih.  (Melbourne),  7h.  (Taihoku).  17h.  (Batavia  and 
Melboiume),  19h.  (Batavia  (2)  ),  20h.  (Osaka,  Kobe,  Nagasaki,  and 
Zi-ka-wei),  21h.  (Batavia  and  De  Bilt). 

April  25d.  Records  at  Oh.  (San  Fernando),  Ih.  (Pola),  2h.  (Vienna  and  Rocca  di 
Papa),  12h.  (Zi-ka-wei,  Kobe,  Osaka,  and  Nagasaki),  16h.  (Batavia  (2)  ), 
23h.  (Tokyo,  Mizusawa,  and  Osaka). 

April  26d.  Records  at  Oh.  (Kingston  and  San  Fernando),  2h.  (San  Fernando), 
3h.  (Batavia  (2)  ),  4h.  (Batavia).  16h.  (Tokyo),  17h.  (Mizusawa),  I8h. 
(Batavia),  19h.  (Mizusawa). 

1919.     April  27(1.  Oh.  21m.  55s.     Epicentre  13°  ON.  123°  OE. 

(as  on  1919  Mar.  2 Id.). 

A  =  -  -531,   B  =  +  -817,  C  =  +  -225  ;  D  =  -f  -839,   E  =  4-  -545  ; 

G  =  -123,   H  =  +189,  K  =  --974. 

A  Az.  P.  O-C.       S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Manila                        2-6  309  i  0  49  +   8         —  —  —  — 

Taihoku                     12-1  354  3     9+9          4  56  -25  70  10-3 

Zi-ka-wei                   18-2  356  e  4  30  +11          7   50  +6  —  13-6 

Nagasaki                  20-7  17  e  2     2  ?           —  —  —  — 

Kobe                          24-3  25  5  35  +    4  (10     6)  +16  10-1  10-6 

Osaka                         24-4  26  5  33  +    1          —  —  10-2  11-4 

Batavia                    25-1  221  e  5  13  -26         9  13  -52  —  116 

Tokyo                       27-2  31  6  32  +32         —  _  _  _ 

Continued  on  next  page. 
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Calcutta 

Kodaikanal 

Simla 

Bombay 

Rivervlew 

Melbourne 

Mauritius 

Honolulu 

Helwan 

Lemberg 

Vienna 

Hamburg 

Victoria 

Rocca  di  Papa 

De  Bilt  K. 

N. 

Strasbourg 

Dyce 

Uccle 

Moncalieri 

Edinburgh 

Eskdalemuir 

Paris 

Kew 

Bidston 

Oxford 

Shide 

Barcelona 

Cape  Town 

Coimbra 

Rio  Tinto 

San  Fernando 

Chicago 

Ottawa 

Toronto 

Harvard         e. 

N. 

Washington 
La  Paz 


34 

44 

45 

48 

54 

54 

72 

75 

85 

85 

91 

92 

95 

95 

95 

95 

96 

96 

96 

97 

97 

98 

99 

99 

99 

99 

100 

103 

109 

110 

110 

111 

118 

119 

119 

123 

123 

124 

168 


Az. 

291 

271 

302 

282 

150 

160 

242 

70 

300 

320 

321 

327 

37 

316 

328 

328 

321 

333 

326 

320 

333 

332 

325 

328 

330 

329 

328 

319 

237 

320 

318 

316 

24 

12 

17 

10 

10 

17 

109 


P. 

m.  tj. 
6  29 

14  17 

15  5 
8   49 

u  9  31 

24  47 

14   11 

e  13     5 

13     5 


e  17  1 
24  5 
23  49 


O-C. 


S. 


63  5 
24  51 
57  5 
34  17 
20   12 


20  58 
20   16 


-38  — 

.'S  (14   17) 

?S  (15     5) 

-  8  — 

-  2  e  16  53 
—  22     5 


O-C. 


-54 
-20 


24-4 
26-2 


-16    e  20-9 
?SRi       28-8 

—       24  1 


—  e  23 
-16    e  24 

—  e  23 


-43         — 
—    c  24  10 


?PR, 

?S 
?S 


32     4 

(24     5) 

32  11 

i  24  27 


-22 
-19 
-96 


-65 


?SRi 
-89 
?SRi 
-79 


e  50-3 

48-0 

e  46-0 

51-9 

48-9 

e  471 

e  451 

e  461 

501 

e  481 

50-8 

441 
501 


—  —       39     5 


?L 

?S 

?L 
«SRi 
.'PRi 


24  26 
e  24     2 


J  PR. 

[+    2] 


44  55 


36  35 
30  12 
e  63  23 
53  52 
53  38 


?L 


-90 
-142 


«SRi 

+  89 

?L 

?L 

?L 


(391) 
491 
49-4 
e  53-6 

(631) 
61  0 

(57-1) 

56-2 
e  641 
e  72-0 

66-7 

68-6 
e  731 

92  1 


M. 

m. 
27-4 
28-5 
29-8 
320 
301 
31-2 
330 
54-6 
590 
54-5 

511 
56-8 
64-1 
53  5 
53-2 
57-9 

531 
63-8 
561 
54-2 
541 
621 
53-5 
631 
62-2 
631 
721 
65  1 
68-1 
67  1 


79-7 


llO-IJ 


Additional  records:  Zi-ka-wei  gives  MN=+12-8m..  To  =0h.22m.l6s.,  Kobe 
MN  =  -fH-2m.  Osaka    MN--fl41m.  Calcutta    PE  =  +6m.41s. 

(O  — C  =  —26s.).  The  Simla  record  is  given  on  28d.,  but  this  is  assumed  to  be 
due  to  a  misprint.  Riverview  MN  =  +30-4m.,  To  =01i.22m.l2s.         Mel- 

bourne   PR,  = +17m.41s.         Maiu'itius    PE  = -f  25m.59s.  Helwan    PN  = 

-f  20m. lis.  (?PRi),  MN  =  +59 •3m.  Vienna  gives  its  L  one  hour  too  early. 
Hamburg     MN  =  +48-lm.,     MZ  =  +57  1m.  Strasbourg     MN  =  +52-9m. 

Moncalieri     MN=+65-7m.  Eskdalemuir     MN  =  +63-8m.         San     Fer- 

nando MN  =  +75-6m.  Chicago  L  =  +641m.  and  +76-lm.,  P  and  S 
doubtful.  Ottawa    L  =  +70-lm.    and     +83  1ni.  Harvard    eE  = 

+  60m.3s.  and  +61m.36s.,  LN  =  +72-4m.,  T„i  =0h.55m.45s.  Washing- 
ton L=  +79  1m. 


April  27d.  2h.  33m.  35s.     Epicentre  25°0N.  141°5E. 

A  =  -  -709,  B  =  +  '564,  C  =  +  -423  ;  D  =  +  -622,   E  =  +  -783  ; 

G=--331,  H  =  +  -263,  K  =  --906. 


Tokyo 

Osaka 

Kobe 

Zi-ka-wei 

Manila 

Batavia 


Additional  records 


A       Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o                o 

m.  s. 

6. 

♦  m.  s. 

s. 

m. 

m. 

10-7     352 

4     0 

2S 

(4     0) 

-48 

— 

— 

110     333 

2  47 

—   ;5 

— 

8-6 

12-4 

11  1     332 

2  46 

0 

. — - 

— 

8-6 

11-8 

18-7      294 

0  4  27 

+    2 

c  7   59 

+   4 

— 

— 

21-9     246 

■ — - 

— 

e  8  55 

-   8 

— 

— 

45-9     232 

— 

— 

e  15  17 

-10 

— 

15-0 

Osaka  gives 

MN  =  - 

l-131m 

Kobe  MN  = 

+  130m 

April  27d.     Records  also  at  Oh.  (Florence),  Ih.  (Manila  and  Batavia),  12h.  (Edin- 
burgh and  Manila),  20h.  (Taihoku  and  Riverview). 
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April  28d.  6h.  45m.  45s.     Epicentre  14°oN.  Ol^OW.  (as  on  1919  Apr.  17d.). 

A  =  --017,  B  =  --968,  C=+-250;         D  =  -l-000,  E  =  +018; 
G  =  --004,  H  =  --2oO,  K  =  --968. 

A       Az.  P.        O-C.       S.  0-C.        L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Heights 

N. 

12 -5 

115 

2  42 

-24 

4     8 

-84 

5-4 

7-9 

Vieques 

E. 

24-8 

78 

9  47 

?S 

(9  47) 

-12 

13  1 

16  0 

Cheltenham 

K. 

27-3 

25 

6     9 

+   8 

— ■ 

15-2 

180 

Washington 

27-3 

24 

6     7 

+   6 

10  45 

-    1 

13  0 

— 

GeorgetowTi 

27-3 

24 

e  C     0 

-   1 

10  40 

-   6 

e  15-4 

— 

Chicago 

27-4 

6 

(i  10 

+    8 

10  49 

+    1 

130 

— 

Ann  Arbor 

E. 

28 -o 

12 

8  57  J 

-^164 

14   39 

+  211 

16-6 

17  0 

X. 

28-5 

12 

— 

— 

13  27 

+  139 

16-6 

20-2 

E. 

28-5 

12 

— 

— 

13   15 

+  127 

16-5 

17-2 

X. 

28-5 

12 

— 

— 

13   39 

+  151 

17  0 

20-2 

Ithaca 

30-7 

23 

— 

— 

c  12   10 

+  24 

16-2 

— 

Toronto 

30-8 

17 

— 

— 

14   15 

?L 

i  18-4 

18-8 

Northfleld 

310 

25 

— 

— 

— 

— 

e  14-2 

— 

Harvard 

E. 

32-8 

28 

— 

— 

e  11  39 

-42 

e  180 

— 

X. 

32-8 

28 

e  12  10 

?S 

(e  12  10) 

-11 

e  18-2 

— 

Ottawa 

33-5 

20 

e  8     7 

?PR, 

c  12  23 

-   9 

e  16-2 

— 

Berkeley 

36-2 

316 

— 

— 

— 

— 

e  17-8 

— 

La  Paz 

38-3 

143 

7  38 

_   2 

13   14 

-28 

17-4 

19-6 

Victoria 

431 

329 

— 

— ■ 

— 

— 

24-7 

31-7 

Honolulu 

63-7 

287 

— 

— 

— 

— - 

31-2 

36-8 

Edinburgh 

76-8 

35 

30   15 

ih 

— 

— 

(30-2) 

— 

Bidston 

77-2 

38 

9  15 

i 

— 

— 

— 

49-2 

Paris 

81-4 

42 

— 

— 

— 

— 

e  41-2 

42-2 

De  Bilt 

E. 

82-5 

38 

— 

— 

— 

— 

e  39-2 

48-8 

X. 

82-5 

38 

— 

— 

. — - 

— 

e  42-2 

45-9 

Hambm-g 

84-8 

37 

— 

— 

■ — • 

— 

e  40-2 

50-2 

Strasbom-g 

84-9 

42 

— 

— 

— 

— 

e  43-2 

— 

Helwau 

108-9 

51 

60   15 

?L 

— 

— 

(60-2) 

— 

Additional  records 

:     Balboa   Heights  gives  PE  =  +  2m. 

J7s.,   T 

o=6h.46m.30s. 

Clielteuham 

PE 

=  +  6m.  14s. 

Waslungton 

L  =  +17 

•8m.,    To=6h.46m.2s. 

For  Ann  Arbor  the  Bosch-Omori  records  ai-e  given  first  and  the  Wiechert 
afterwards.  Itliaca  eEX -- +  13m.8s.,  LX  =  +16-8m.  Xortlifield  LE 
-  +18 •2m.  Harvard  iN  =  +12m.30s.,  SN«  =  +12m.36s.,  iN  =  +13m.31s., 
LN  =  +20-4m.,    and     +208m.,    T„  =6h.44m.22s.  Ottawa    L  =  +262m. 

and   +44-2m.         La  Paz  To  =6h.46m.51s.         Helwan  PN  = +57m.l5s. 

April  28d.  Records  also  at  3h.  (Mizasawa),  5h.  (Manila  (2)  ),  llh.  (Harvard), 
15h.  (Manila  (2)  ),  17h.  (Manila),  19h.  (Manila  and  La  Paz),  21h.  (La 
Paz  and  Algiers),  22h.  (Manila). 

April  29d.  Records  at  Oh.  (San  Fernando).  Ih.  (8trasbom'g,  Do  Bilt,  and  Pai-is), 
2h.,  4h.,  and  6h.  (Manila).  7h.  (Accra),  8h.  (ManUa  (2)  ),  lOh.  (Manila, 
La  Paz,  and  Helwan),  llli.  (Manila),  13h.  (Manila  (2)  ),  loh.  (Manila), 
16h.  (Alliens). 

1919.     April  30d.  7h.  16m.  55s.     Epicentre  21°  2S.  172°  5W. 

A---y24,   B  =  -122,   C=-3G2;  D  =  -^130,   E  =  + -991  ; 

G  =  +  -359,   H  =  +  047,  K  =  -  -932. 

The  epicentre  19'-5S.  173'-0W.  given  by  Apia  was  first  tried,  but  foimd  to  be  too 
near  Japan  and  China,  and  too  far  from  Australia.  The  above  departure 
from  it  was  therefore  adopted  for  use.  But  some  30  consistent  observations 
of  [P]  have  a  mean  value  +7s.,  or  lUs.  gi'eatcr  than  the  normal  [— 3s.l, 
indicating  a  focal  heuiht  of  approximately  0  015.  It  we  exchide  Apia  and 
make  a  new  solution  from  the  epicentric  stations  on  this  supposition,  we  find 
three  good  groups  of  stations  giving  equations  for  8  A  as  below  : — 

No.  Stns.        Locality.          Azimutli.        Equatidii.            SA  Ci  O-C,        d  O-C, 

4  Australia,  etc.       248      - -gSx- •37y  = -02  I  -0-6  +0-4  |  +0-1  -0-3 
10       .Japan,  etc.             313      -•73x  +  •68y  = -20  -1-9  -01     -16  -04 

5  America,  etc.           33      +  •54x  +  •84y  = -0-2  I  -0-6  +0-4  1-11  +0-9 

—the  solution  of  which  is  x  =  +1^^2,  y  =  — 1'-4  represented  in  the  column  Ci. 
This  indicates  an  epicentre  at  19'^8S.  173° ■8W.,  which  is  distinctly  a  return 
towards  that  given  by  Apia.  The  actual  Apia  epicentre,  19°5S.  173°-0W. 
would  be  represented  by  x  =  +0°-5,  y  =  — 1°7,  and  would  give  the  values  C, 

Continued  on  next  paoe. 
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and  the  residuals  O  —  Cj.  Of  these  the  large  positive  one  is  mainly  due  to 
the  Honolulu  P,  which  has  been  hitherto  retained,  but  must  be  late  on  almost 
any  supposition.  If  we  omit  it,  the  Apia  epicentre  will  fit  quite  well,  with 
the  assumption  of  high  focus,  but  not  without.  The  solution  is,  however, 
printed  with  epicentre  given  above  to  show  the  necessity  of  the  assumption 
of  high  focus  (or  some  equivalent). 


A 

Az. 

P. 

O-C 

(. 

5. 

O-C 

L. 

M. 

o 

o 

m 

8. 

s. 

m. 

s. 

s. 

m. 

m. 

Apia 

7-4 

6 

i  1 

17 

-35 

(12 

17) 

-64 

i    2-3 

2-6 

Riverview 

34-4 

240 

e  7 

9 

+    1 

e  12 

48 

+    2 

e  16-0 

22-4 

34-4 

240 

i  7 

20 

+  12 

i  13 

1 

+  15 

Melbourne 

40-2 

235 

7 

59 

+    2 

14 

11 

+    1 

19-9 

24-1 

Adelaide 

44-8 

241 

9 

3 

+  31 

15 

33 

+  21 

21-2 

27-7 

Honolulu 

44-8 

19 

9 

5 

+  33 

15 

29 

+  17 

18-8 

24-6 

Tokyo 

72-7 

321 

11 

32 

-   2 

(20 

52) 

-   6 

20-9 

56-0 

Mizosawa 

E. 

74-3 

324 

11 

40 

-   4 

30 

0 

?SRi 





N. 

74-3 

324 

11 

41 

-   3 

29 

45 

?SR, 

. 



Manila 

74-5 

292 

e  11 

47 

+    1 

21 

22 

+    2 

36  5 

52-7 

Osaka 

74-6 

319 

11 

48 

+    2 

21 

14 

-   7 

30 

2 

40 

8 

Kobe 

74-8 

320 

11 

48 

0 

21 

28 

+   4 

30 

8 

42 

1 

Lick 

N. 

75-4 

39 

e  12 

1 

+  10 

e  22 

4 

+  34 

e  33 

6 

45 

9 

Berkeley 

E. 

75  0 

38 

e  11 

51 

-    1 

e  21 

23 

-   9 

e  32 

8 

48 

3 

N. 

75-5 

38 

e  11 

50 

_    2 

e  21 

28 

-   4 

e  31 

9 

48 

9 

Nagasaki 

771 

315 

12 

8 

+    6 

21 

48 

-   2 

32 

1 

41 

0 

Ootomari 

78-9 

330 

12 

20 

+    8 

(22 

7) 

-   4 

22 

1 

23 

6 

Taihoku 

79-0 

303 

12 

21 

+    8 

(22 

2) 

-10 

22 

0 

23 

1 

Batavia 

791 

269 

12 

19 

+    5 

22 

39 

+  26 

34 

8 

56 

3 

Tucson 

N. 

79-5 

50 

12 

27 

+  11 

e  37 

3 

56 

8 

Hokoto 

79-9 

301 

e  11 

55 

-23 

(22 

9) 

-13 

22 

2 

Zi-ka-wei 

82-2 

309 

12 

30 

-    1 

22 

46 

-   2 

37 

7 

47 

1 

Victoria 

82-3 

30 

12 

19 

-13 

19 

42 

-187 

32 

0 

46 

3 

Z. 

82-3 

30 

12 

5 

-27 

19 

5 

-224 

36 

3 

43 

6 

Sitka 

E. 

84-2 

20 

e  12 

45 

+   2 

e  24 

16 

+  60 

0  47 

3 

62 

8 

N. 

84-2 

20 

12 

42 

-   1 

e  23 

54 

+  44 

e  47 

8 

62 

9 

Cipolletti 

87-3 

131 

12 

29 

-32 

(23 

23) 

-21 

23 

4 

46 

0 

Denver 

87-6 

46 

22 

5 

?S 

28 

35 

?SR, 

40 

1 

51 

1 

Andalgala 

E. 

93-0 

122 

16 

35 

?PR, 

(27 

41) 

?SRi 

27 

7 

57 

4 

N. 

93-0 

122 

16 

41 

?PR. 

(27 

35) 

?SR, 

27 

6 

58 

9 

Lawrence 

E. 

93-9 

49 

13 

22 

-15 

17 

21? 

JPRi 

24 

2 

58 

9 

N. 

93-9 

49 

13 

24 

-13 

- 

— 

43 

2 

45 

5 

Balboa  Heights 

E. 

960 

84 

13 

50 

+    1 

24 

54 

-22 

45 

4 

61 

1 

N. 

960 

84 

13 

45 

-   4 

25 

5 

-11 

40 

1 

61 

6 

MobUe 

96  0 

60 

e  18 

55 

?PR, 

e  26 

47 

+  91 

i  53 

1 

La  Quiaca 

96-5 

116 

- 

— 

64 

8 

98 

7 

La  Paz 

96-8 

110 

14 

5 

+  12 

12? 

41 

-43 

42 

1 

47 

0 

Chicago 

100-3 

49 

13 

57 

-15 

24 

33 

-86 

42 

1 

56 

1 

Ann  Arbor 

E. 

103-2 

49 

13 

17? 

-69 

- 

43 

5 

70 

1 

N. 

103-2 

49 

- 

- — 

25 

53 

-33 

43 

1 

65 

1 

E. 

103-2 

49 

14 

5? 

-21 

- 

— . 

42 

9 

70 

1 

N. 

103-2 

49 

- 

— 

25 

59 

-27 

42 

1 

69 

1 

Calcutta 

N. 

106-0 

289 

14 

53 

+  14 

26 

41 

-11 

33 

5? 

Toronto 

106-6 

48 

e  15 

5 

+  23 

e  23 

23 

? 

59 

6 

62 

1 

Georgetown 

E. 

107-2 

53 

e  14 

25 

-20 

25 

25 

-98 

e  44 

7 

61 

0 

N. 

107-2 

53 

e  14 

25 

-20 

25 

28 

-95 

63 

4 

Washington 

107-2 

53 

14 

34 

-11 

25 

25 

-98 

53 

1 

Cheltenham 

E. 

107-3 

54 

18 

56 

?PR, 

- 

— 

54 

9 

67 

8 

N. 

107-3 

54 

18 

59 

?PRi 

27 

5 

+    1 

60 

1 

65 

0 

Ithaca 

108-4 

50 

14 

29 

-21 

25 

26 

-108 

44 

4 

68 

0 

Colombo 

108-8 

269 

14 

5 

-47 

19 

5 

?PR, 

24 

1 

74 

1 

Ottawa 

109-5 

47 

e  14 

35 

-20 

e  27 

17 

-   7 

e  44 

1 

Northfleld 

111-5 

49 

— , 

e  18 

58 

?PRi 

55 

1 



Vieques 

E. 

111-9 

78 

19 

36 

?PR, 

29 

18 

+  93 

55 

5 

74-4 

X. 

111-9 

78 

18 

36 

?PR, 

— 

- 

57 

9 

59-5 

Kodaikanal 

112-2 

272 

19 

59 

JPRi 

(26 

5) 

-103 

26 

1 

70-0 

Harvard 

E. 

112-3 

50 

c  14 

36 

-32 

26 

1 

-107 

48 

2 

61-8 

N. 

112-3 

50 

15 

25 

+  17 

25 

55 

-113 

e  45 

8 

60-5 

Rio  de  Janeiro 

E. 

113-8 

129 

19 

59 

?PR, 

30 

29 

+  149 

56 

3 

65-9 

N. 

113-8 

129 

- 

— 

29 

59 

+  119 

56 

4 

64-5 

Maiu^itius 

E. 

115-7 

232 

14 

35 

-49 

20 

47 

?PR, 

30 

1 

66-1 

N. 

115-7 

232 

16 

5 

+  41 

20 

41 

?   PR, 

27 

8 

66-1 

Simla 

117-7 

293 

20 

29 

?PRi 

30 

17 

+  105 

45 

2 

66-8 

Bombay 

119-1 

280 

15 

52 

+  14 

30 

28 

+  105 

64-4 

Cape  Town 

123-9 

190 

21 

11 

?PRi 

34 

5 

?SR, 

66 

2 

73-2 

Dyce 

143-3 

9 

19 

58 

[+12] 

33 

14 

? 

42 

8 

79-6 

Edinburgh 

144-5 

10 

19 

45 

[-   2) 

- 

— 

107 

8 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

Bi. 

m. 

Bidston 

146S 

11 

19   17 

[-341 

33  23 

J 

— 

73-1 

Hamburg              z. 

147-6 

357 

c  19  49 

I-   3] 

— 

— 

e  73-1 

128-4 

West  Bromwich 

147-8 

11 

19  55 

[4-    2] 

— 

— 

— 

— 

Lemberg 

148-5 

339 

120     6 

[  +  12] 

— 

— 

e  62  1 

110-8 

Oxford 

148-7 

11 

19  56 

[+    2] 

— 

— 

43-1? 

61-1? 

De  Bilt 

149-1 

2 

20     2 

[+   8] 

— 

• — ■ 

c  77-1 

129-9 

Kew 

149-2 

10 

20     5 

[+11] 

— 

— 

— 

116-1 

Shide 

149-7 

11 

19  56 

[+    1] 

— 

■ — ■ 

81-3 

85-6 

Uccle 

150-3 

4 

19   57 

[4-    1] 

— 

— 

e  43-1 

104-8 

Paris 

152-1 

7 

i  20   13 

[4-14]  e 

43     5 

?SR, 

73-1 

88-1 

Vienna                  x. 

152-1 

347 

20     5 

[4-   6] 

— ■ 

— 

e  52-4 

104-7 

z. 

152-1 

347 

i  19  57 

[-   2] 

— • 

— 

e  58-1 

106-6 

Strasbourg 

152-7 

358 

20     3 

[4-   3] 

34   11 

? 

e  63-0 

118-4 

Zurich 

153-8 

358 

e  20     6 

[4-    5] 

— 

— 

— • 

— 

BesanQon 

154-0 

2 

20   12 

[4-11] 

29      0? 

i 

78-1 

— 

Milan 

155-7 

357 

20  40 

[4-37] 

21      6 

1 

80-1 

86-8 

Pola 

155-8 

349 

20   17 

[4-14]  e 

31      7 

I 

e  107-1 

112-1 

Moncalieri 

156-2 

0 

20     9 

[4-    6] 

37   46 

i 

49-4 

110-3 

Coimbra 

156-7 

32 

20   15 

[-i-11] 

32  57 

l 

61-4 

102-6 

Hehvan 

156-9 

297 

19  53 

[-12] 

— 

— 

— 

— • 

Florence 

157-2 

353 

20  46 

[4-41] 

42      5 

JSR. 

45-1 

84-1 

Marseilles 

157-9 

4 

i  20  21 

[4-15]  e 

26      1 

JPR, 

e  811 

116-7 

Athens                  E. 

158-2 

324 

20     8 

[+    2] 

30  59 

1 

e  44-9 

67-8 

N. 

158-2 

324 

— 

— 

— 

e  44-0 

114-5 

Rocca  di  Papa 

159-0 

349 

e  20   12 

[4-    5]  e 

34  49 

? 

e  50-5 

117-8 

Monte  Cavssino 

159-1 

346 

20  21 

[4-14] 

— 

— 

— 

113-1? 

Barcelona 

159-3 

11 

20   12 

[4-    5] 

33  44 

? 

45-3 

52-5 

Rio  Tinto 

159-5 

33 

20     5 

[-    2] 

— 

— 

— 

117-1 

Tortosa 

159-5 

15 

20   17 

[-M0] 

— 

— 

54-8 

63-4 

Pompeii 

159-6 

344 

20  22 

[4-14] 

34     5 

? 

61-1 

1171 

San  Fernando 

160-7 

35 

20   29 

[4-20] 

— 

— 

841 

921 

Granada 

161-4 

29 

20  26 

[4-17] 

— 

— 

— 

— 

Algiers 

164-0 

13 

20   15 

[4-    4] 

— 

— 

46-1 

120-6 

Additional  records:  Riverview  gives  i=4-7m.29s.,  PRi -^  4-9m.4s.,  PR.  = 
4-9m.3Ss.,  PS=  4-13m.22s.,  SR,  -  4-15m.31s.,  SR,  =  4-16m.47s.,  MN  and  E  = 
4-17-4m.,  MZ-^20-8m.,  To  =7h.l6m.54s.  Epicentre  17°-0S.  176"-0W. 
Melbourne  PR,  =  4-9ra.29s.,  SR,  =  4-  16m.59s.  Adelaide  PR,  =  4-  llm.52s., 

SR,  =  4-17m.31s.,  SR.  = -rl8m.53s.  or   +19m.l3s.  Tokyo  S  =  4-12m.53s. 

Manila  iE  =  4-13ni.23s.   and    4-14m.30s.,   iN  =  4-14m.31s.,   and  many  more 
i's,      MN  =  4-42-4m.,      To -7h.l7m.5s.  Osalia  MN -- 4-41-9m.,     To  = 

7h.17m.16s.  Kobe     MN=4-48-2m.  Lick     ME  =  4-46-6m.,     To  = 

7h.l6m.51s.  Berkeley   MV=4-47-7m.,    To  =7h.l7m.l2s.  Ootomarl 

gives  S  as  1'  and  records  S=4-17m.38s.  Taihoku  gives  S  =16m.55s. 

(?PR,).  Zi-ka-wei    PS  =  4- 23m. 36s..       SR,N  = +31m.27s.,       SRiE  = 

^31m.58s.,     LN  =  4-38-0m.,    MN=4-45-4m.,    T„  =7h.l7m..5.s.  Denver 

LX  =  -f42-lm.  Lawrence  LN  = -25  1m.  Mobile  i  =  4- 25m. Os.  La 

Paz  PR,E  = -f  17m.56s..  PRjN  =  4-18m.3s.   and  4-20m.l2s.,    MX  =  4-47-0m. 
To  =7h.  18m.20s.  Ann    Arbor    records    Bosch    and    Wiechert    records 

entered   in    this    order   above.  Calcutta   SE  =  4-25m.41s.  Toronto 

e  =  4-13m.53s.,     4-18m.23s.,    and     +20m.5s.,    iL  =  4-27-7m.    and     4-31-lm., 
and  several  other  L's.  Georgetown  PR,  =  4- 18m. 5 8s..  T„  =7h.l8m.l6s. 

Washington  L  =-  4-44 -5m.  and   4-70-lm.  Cheltenham  SR,X  =  +34m.31s. 

Itliaca    ]'R,  =  4-18m.24s.,    SN  =  4-26m.21s.  Colombo   gives   no   seconds 

throughout.       L-+29-lm.  Ottawa     ePR,  =  4- 19m.23s.,     L  =  4-63-lni., 

T„  -  7h.l(i)n.3i)s.  Xortlifleld    L  =  4-60-lm.  Vieques    SR,N  = 

-f35m.50s.,    SR,E -=  4  35m.3.3s.  Harvard    PR,N  =  4- 19m.23s.,    PR,E  = 

4-]9m.31«.,    PU.E      -  20m.23s.,    PRoX  =  4- 20m.50s..   iX  =  4-27m.l9s.,   iE  = 
'  29m.l0s.,    SR,X  =  4-31m.5s.,    SR,E  =  4-30m.5s.,    SRoX  =  4-36m.5s.,    T„  = 
7h.l8m.lOs.  Rio     di    .Taneiro    LX  =  4-40-9m.,     LE  =  4-41-5m.,     MX  = 

4-41-2m.  Pyce  PE  =  4-20m.6s.  Bidston  P  =  4-19m.l7s.  Hamburg 

iPZ=  4-19m.58s.     (±ls.).  De    Bilt    MX  =  -H16-6m.  Shide    P  = 

4-20m.5s.  Uccle     iP  = -h20m.9s.,      MZ  =  4-120-8m.,      MX  =4- 121 -Sm. 

Vienna    ME  =  -hll7-lm.  Strasbourg    i?  =  4-45m.39s.,    MX=4-112-6m. 

Pola  MX  =  -hll4-lm.  Moncalieri  MX  =  4-103-6m.  Coimbra  PR,  = 

4-27m.l7s.,   LX  =  4-65-8m.,   MX  =  4-119-9m.  Helwan  PX  =  4-21m.59s. 

Athens  i  =  4-21m.27s.,  iX  =  4-21m.34s..  IE  =  4-21m.51s.,  and  a  large  number 
of  M's.  Rocca  di  Papa  iP  =  4-20m.l8s.,  MX  =  4-110-5m.  Barcelona 

PR,  =  4- 25m.  188.,   MN  =  4-112-2m.  San   Fernando  MN=4-87-lm. 


April  30d.  Records  also  at  3h.  (Ascension),  6h.  (Port  au  Prince),  7h.  (Chicago), 
Hli.  (I'erth),  91i.  (La  Quiaca).  lOli.  (Osaka  and  Kobe),  llh.  (Batavia  and 
Mauritius),  12h.  (MimiUO.  16h.  (Paris),  17h.  (Toronto),  19h.  (La  Paz 
Riverview,  and  Apia),  20h.  and  23h.  (Apia). 
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May  Id.  Ih.  20m.  40s.     Epicentre  2C  -OX.  143  -OE. 


A=  --718, 


Tokyo 
Osaka 
Zi-ka-wei 
Manila 
Apia 
De  Bilt 
Eskdalemuir 
Helwan 
San  Fernando 
Additional  record 


B  =  +  -541,  C  =  +  -438; 
G  =  --350,   H  =  +-264, 


D  =  +  -602,  E  =  +  -799; 
K  =  --899. 


A 

lo'l 
10-9 
19  •« 
23-5 
59-3 
93-7 
93-7 
93-9 
1111 


Az. 

3 1.-) 
325 
290 
245 
127 
336 
341 
306 
334 


P. 

m,  s. 

2  57 
e  4  40 
u  5   22 


15   15 
25   15 


O-C. 


+  14 
+  4 
-    ] 


+  98 


O-C. 


L. 

s.  m. 

—      e  6-4 


e  8   13 
(9  23) 


-   2 
-12 


9-4 

47-8 

e  49-2 

40-2 


(25   15)    -143 


M. 


13-2 


Osaka  gives  MX  = +14  ■4m. 

one  hour  earlv,  eLX  ^  +44 •2m.  Eskdalemuir 

WTong.  Helwan  PX  =  +18m.l5s.  (?PRi). 


De  Bilt  gives  its  records 
a:ives  its  record  one  hour 


19.    May 

Id 

5h.  5m. 

33s. 

Epicentre  10 

OS. 

36°  OE 

. 

A  =  +  -797, 

B  =  +  - 

579,  C  =  --174 

;          D  =  +-588 

E  = 

-•809; 

G  =  - 

-140, 

H=  -102,   K 

=  -•985. 

A 

Az. 

P. 

O-C.      s. 

O-C 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mauritius 

E. 

2  3°  4 

118 

18  39 

? 

— 

— 

— 

22-0 

Capeto^\Ti 

28-8 

211 

8  39 

? 

11  27 

+  14 

— 

17-0 

Accra 

39-2 

292 

18   27 

?L 

— 

— 

(18-4) 

27-4 

Kodaikanal 

45-9 

66 

15  27 

IS 

(15  27) 

0 

23-6 

27-8 

Bombay 

46-4 

51 

8  47 

+    4 

— 

— 

— 

28^7 

Colombo 

46-8 

70 

15   27 

?S 

(15  27) 

-11 

24-6 

28-4 

Rocca  di  Papa 

560 

340 

9  43 

-   3 

e  17   17 

-17 

e  30-3 

41-2 

Algiers 

561 

330 

e  8  54 

-53 

e  17   42 

+    7 

30-0 

35-3 

Florence 

58-3 

341 

. — 

— 

— 

— 

27-4 

35-4 

Pola 

58-4 

344 

e  8  49 

-72 

e  18   17 

+  13 

e  31-5 

39-6 

Granada 

60  0 

325 

i  10  14 

+    2 

18  19 

-   4 

— 

— 

Barcelona 

60-2 

333 

e  9  46 

-27 

— 

— 

e  15-8 

37-9 

Moncalieri 

60-6 

339 

e  9  16 

-60 

— 

— 

23-2 

37 -S 

Calcutta 

60-7 

57 

17     9 

?S 

(17     9) 

-83 

■ — 

— 

Vienna 

X. 

60-8 

349 

e  10  19 

+    1 

e  18  50 

+  17 

e  33-6 

40-4 

San  Fernando 

611 

323 

— 

— 

• — 

— 

34-4 

37^4 

Rio  Tinto 

62-2 

324 

11   27 

+  61 

— 

-^ 

— 

394 

Besancon 

63-2 

338 

10  52 

+  19 

— 

— 

34-4 

— 

Strasbourg 

63-7 

340 

10  34 

-   2 

19     7 

_     0 

33-1 

— 

Coimbra 

E. 

64-9 

325 

e  10  40 

-   4 

19  21 

-   3 

33-7 

40  9 

N. 

64-9 

325 

e  10  36 

-   8 

— 

— 

32-6 

404 

Paris 

65-8 

338 

e  10  51 

+    1 

e  19  46 

+  11 

32-4 

42  4 

Uccle 

66'8 

341 

10  59 

+    2 

e  19  45 

-   3 

e  36-4 

42-4 

Hamburg 

67-4 

346 

e  10  59 

-    1 

e  19  54 

-   1 

e  32-4 

49-2 

De  BUt 

67-5 

343 

11      1 

0 

19  58 

+    2 

e  34-4 

43-4 

Shide 

68-8 

338 

11      6 

-   4 

20     9 

-    3 

32-9 

45-1 

Kew 

690 

339 

— 

. — 

— 

— 

— 

45-4 

Oxford 

69-7 

339 

10   49 

-20 

20  21 

-    1 

36-6 

43-4 

Batavia 

701 

92 

e  11   46 

-28 

— 

— 

36-8 

21-2 

Bidston 

71-6 

339 

8   27 

7 

19     9 

-96 

— 

390 

Eskdalemuir 

731 

340 

11    34 

-   3 

21   15 

+  12 

47-4 

— 

Edinburgh 

73-5 

340 

20  57 

2S 

(20  57) 

-11 

— 

40-4 

Manila 

87-7 

75 

e  13  57 

+  54 

— 

— 

■ — 

— 

Taihoku 

90-3 

66 

38   21 

2L 

- — 

— 

(38-4) 

— - 

Adelaide 

94-4 

128 

. — 

— 

— 

— 

55-4 

Cipolletti 

94-5 

230 

— 

— 

— 

— 

59-2 

60-6 

Andalgala 

E. 

960 

240 

— 

— 

— - 

— 

56-2 

62-6 

Melbourne 

98-5 

132 

— 

— 

— 

— 

53-2 

55-4 

La  Paz 

100-5 

251 

e  14  17 

+    4 

25     4 

-57 

49-0 

57-4 

Mizusawa 

108  0 

52 

33  30 

?SR, 

— 

— 

— 

— 

Ottawa 

112-3 

315 

— 

— 

— 

— 

e  53-4 

__ 

Ithaca 

E. 

113-4 

311 

• — 

— 

e  54  42 

? 

e  60-9 

— 

Georgetown 

E. 

114-3 

309 

— 

. — 

— 

— 

60-6 

— 

Washington 

114-3 

309 

— 

• — 

54     7 

?L 

63  0 

— 

Toronto 

115-2 

313 

— 

• — 

— 

— 

e  63-4 

70-4 

Chicago 

121-5 

312 

— 

— 

54     7 

? 

63-4 

Victoria 

137-8 

339 

— 

— 

— 

— 

80-3 

84-8 

Apia 

143-6 

130 

— 

— 

(30  27) 

J 

30-4 

Berkeley 

1460 

328 

— 

— 

— 

— 

e  71  0 

— 

Honolulu 

162-4 

48 

— 

— 

(40  27) 

?SR. 

40-4     105 -6 

For  Xotes  see  7ieji  page. 
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Notes  to  Mat  id.  oh.  5m.  33s. 


Additional  records 
S=  +22m.51s. 
S=  +  28m.  12s. 

Vienna    ePZ^   +10m.  18s.  Hamburg 

De  Bilt    M>;  =  +130m.,    T„=51i.5m.    37s. 


Mauritius  PX  =  +18m.27s.,  MN  =  +210m.  Colombo 

Algiers  gives  its  P  and  S  as  e  simply,  also  e  =  +26m.48s., 

Pola     MN  =  +42-lm.  Moncalieri     MN=+43-lm. 

MX=+49-lm.,     To=5h.5m.37s. 

Eskdalemuir    L  =  +36-4m., 


To=5h.5m.23s.  Andalgala  MN  =  +61-2m.  La  Paz  MN  =  +58-4m. 

Ottawa  L  =  +64-4m.  and   +76-4m.  Chicago  L  =  +67-4m. 


May  Id.  Records  also  at  Oh.  (Melbourne),  Ih.  (Perth),  2h.  (Vieques),  3h.  (Apia, 
La  Paz,  Rocca  di  Papa,  and  Tokyo),  4h.  (La  Paz,  Kodaikanal,  and 
Simla),  .5h.  (Mizusawa).  7h.  (Harvard  and  Dehra  Dun).  8h.  (La  Paz  and 
Apia),  12h.  (Taihoku  and  Batavia).  13h.  (Manila),  14h.  (Kobe  and 
Osaka).  15h.  (Melbourne.  Manila,  Perth.  Apia,  and  Adelaide),  16h. 
(Victoria,  Apia,  and  De  Bilt),  17h.  (Marseilles),  19h.  (Granada  and  Apia), 
20h.  (Tokyo,  Mizusawa,  and  Osaka),  21h.  (Apia,  Honolulu,  Manila, 
Perth,  Taihoku,  Adelaide,  and  Melbourne),  22h.  (Helwan,  Mauritius, 
De  Bilt,  and  Victoria),  23h.  (Apia). 


1919.     May  2d.  2h.  7m.  10s.       Epicentre   21°  2S.  172°  5W. 

(as  on  1919  April  30d.). 

A  =  -  -924,   B  =  -  122,  C  =  -  -362  ;         D  =  -  130,  E  =  +  -991  ; 
G  =  +  -359,  H  =  +047,  K  =  - -932. 

To  has  been  inferred  from  observations  of  [P]  at  the  Antipodal  Stations.  An 
epicentre  at  20'-4S,  171'-4W.  would  suit  the  observations  rather  better,  but 
the  material  is  scanty. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L 

K. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

7-4 

6 

1  20 

-32 





2-3 

4  0 

Melbourne 

40-2 

235 

17   50 

? 

21      8 

1 

22-8 

35  0 

Honolulu 

44-8 

19 

8     2 

-30 

14  50 

-22 

181 

26-8 

Adelaide 

44-8 

241 

8  25 

-   7 

14  47 

-25 

24-2 

29-1 

Perth 

63-9 

245 

10  47 

+  10 

— 

— - 

— 

— 

Manila 

74-5 

292 

e  11   43 

-    3 

— 

— 

— 

— 

Osaka 

74-6 

319 

11  34 

-12 

21  20 

-    1 

30-4 

40-2 

Berkeley 

75-5 

38 

• — 

— 

21  20 

-12 

— 

— 

Batavia 

791 

269 

e  11  31 

-43 

22   14 

+    1 

e  44 

7 

23-7 

Victoria 

82-3 

30 

22  27 

?S 

(22  27) 

-22 

34 

4 

43-3 

apolletti 

87-3 

131 

21  56 

?s 

(21   56) 

-108 

43 

9 

50-9 

Andalgala      E. 

93-5 

122 

• — 

— 

— 

— 

49 

6 

52-6 

La  Paz 

96-8 

110 

. — 

— 

24  37 

-47 

44 

4 

49-3 

Chicago 

100-3 

49 

14     4 

-   8 

24  30 

-89 

50 

8 

— 

Ann  Arbor     E. 

103-2 

49 

23  50? 

?S 

(23  50?) 

-156 

41 

8 

55-8 

E. 

103-2 

49 

25  50? 

?S 

(25  50?) 

-36 

42 

8 

55-8 

Calcutta         E. 

106-0 

289 

14   50 

+  11 

— 

- — 

— 

— 

Toronto 

106-6 

48 

— 

— 

i  26  44 

-13 

47 

5 

61-5 

Washington 

107-2 

53 

• — - 

— 

e  50  20 

?L 

55 

3 

— 

Georgetown 

107-2 

53 

e  29     9 

?S    ( 

e  29     9) 

+  126 

e  55 

0 

— 

Ithaca 

108-4 

50 

. — - 

— 

— 

— 

e  54 

3 

— 

Colombo 

108-8 

269 

57   50 

?L 

— 

— 

(57 

8) 

76-8 

Ottawa 

109-5 

47 

— 

— 

0  26  50 

-34 

52 

0 

— 

Northfleld 

111-5 

49 

— . 

— 

— 

— 

e  59 

8 

— 

Vieques 

111-9 

78 

• — 

— 

— 

— 

57 

3 

— 

Kodaikanal 

112-2 

272 

60  38 

?L 

— 

— 

67 

1 

70-2 

Harvard         x. 

112-3 

50 

e  15     9 

0 

27   19 

-29 

e  49 

2 

60-8 

Mauritius 

115-7 

232 

18   20 

?PR, 

(28      8) 

-   8 

57 

5 

630 

Simla 

117-7 

293 

e  49     2 

?L 

— 

e  49 

0) 

— 

Capeto\vn 

123-9 

190 

40  38 

■t 

68     2 

?L 

(68 

0) 

87-0 

Edinburgh 

144-5 

10 

99  50 

?'l 

— 

— 

(99 

8) 

140-3 

Eskdalemuir 

145-0 

10 

e  20     0 

[+12] 

i  41  34 

?SR. 

73 

3 

83-0 

Bidston 

146-8 

11 

41   56 

?SR, 

— 

— 

— 

750 

Hamburg 

147-6 

357 

e  19  48 

[-    4] 

— 

— 

e  73 

8 

91-6 

De  Bilt           E. 

149-1 

2 

19  56 

[+    2] 

e  42   21 

?SR, 

e  72 

8 

88-4 

N. 

149-1 

2 

19  53 

[-    1] 

e  24   23 

?PR, 

c  75 

8 

87-5 

Kew 

149-2 

10 

— 

— 

— 

— 

89-8 

Shide 

149-7 

11 

. — - 

— 

— 

— 

— 

861 

Uccle 

150-3 

4 

e  19  54 

[-   2] 

— 

— 

— 

86-8 

Continued  on  next  page. 
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A       Az. 


0-C. 


s. 


0-C. 


L. 


M. 


^ 

jj 

m.  8. 

s. 

m.   s. 

s. 

m. 

m. 

Paris 

1521 

7 

— 

— 

o42  50 

?SR, 

78-8 

86-8 

Vienna 

1521 

347 

e  20     4 

[+    5) 

e  34   50 

i 

— 

87-9 

Strasbourg 

z. 

152-7 

358 

20     4 

[+   4] 

— 

— 

— 

— 

Pola 

155  8 

349 

— 

e43  50? 

?SR, 

c  83-8? 

104-8 

:\Ioncalieri 

15fi-2 

0 

c  34   16 

?S 

47     7 

?SRi 

71-8 

91-4 

f'oimbra 

15G-7 

32 

e  20  32 

[n-2S] 

— 

— 

42-9 

94-6 

Helwan 

K. 

156-0 

297 

21    44 

[+99J 

■ — 

— 

- — 

114-3 

X. 

156-9 

297 

24  44 

?PRi 

— 

— 

■ — 

llG-5 

Florence 

157-2 

353 

33  44 

?S 

(33  44) 

I 

— 

54-S 

Marseilles 

157-9 

4 

— 

— 

— 

— 

e  86-1 

— 

Barcelona 

159-3 

11 

— 

— 

— 

— 

e  81-2 

88-8 

Rio  Tinto 

159-5 

33 

25  50 

?PR. 

— 

— 

— 

114-8 

Sau  Fernand 

0 

160-7 

35 

84  50 

?L 

— 

■ — 

(84-8) 

112-8 

Granada 

161-4 

29 

i  20  50 

[+41] 

33   14 

? 

— 

Algiers 

164-0 

13 

— 

— 

— 

e  83-8 

90-8 

Additional  records  :    Osaka  gives  MN  =  +40 -4^1.  Andagala  MN  =  +53 -em. 

La  Paz    PRi  =  +  18m.  17s.  Ann  Arbor  gives  Bosch-Omori  and  Wiechert 

readings.  Toronto     eL  =  +55-5m.  Georgeto\^ii     eLZ  =  +54-7m. 

Ottawa  e  =  +24m.50s.  and  many  other  L's.  Harvard  iN  = +29m.l48., 

LN=51-7m.  Mauritius  S  is  given  as  PN.  Hamburg  MN  = +89 ■3m., 

MZ  =  +  90  -9m.  Vienna  iPZ  =  +  20m.  Is.  Pola  MN  =  +  91  •3m. 

Moncalieri  MN= +90-2m.  Coimbra  MN  = +87 -9m.  San  Fernando 

MN  =  +90 -3m.         Granada  SRi  =  +44m.308. 

May  2d.  Records  also  at  Oh.  (Batavia  and  Apia),  4h.  (Colombo  and  Apia),  5h. 
(Chicago,  Vienna,  and  Zi-ka-wei),  6h.  (Ottawa,  Apia,  and  Strasbourg), 
7h.  (Helwan,  Taihoku,  and  Victoria),  9h.  (Apia),  18h.  (La  Paz),  19h. 
(Ascension),  21h.  (Helwan  and  Chicago),  22h.  and  23h.  (Lick). 


1919.     May  3d.  Oh.  51m.  55s.      Epicentre  40°-7N.  145°  8E. 

A  =  -  -627,   B  =  +  -426,  C  =  +  -652  ;         D  =  +  -562,  E  =  +  -827  ; 
G  =  --539,   H  =  +-367,  K=--758. 

The  records  of  this  earthquake  give  a  very  good  determination  on  the  assumption 
of  a  very  slight  depth  of  focus.  As  the  evidence  is  plentiful  it  seems  justifiable 
to  go  to  rather  greater  refinements  than  usual,  and  in  the  following  we  have 
assumed  for  the  depth  of  focas  0  005,  which  appears  by  no  means  too  small 
to  bring  the  observations  in  different  azimuths  into  line. 


Corr. 

Station  and 

for 

Component. 

Focus 

A 

Az. 

P. 

O-C. 

g 

O-C. 

L. 

M. 

„ 

^ 

^ 

m. 

<;. 

s. 

m. 

s. 

s. 

m. 

m. 

Mizusawa 

F. 

0-0 

3 

9 

247 

1 

1 

0 

- 

_ 

— 

— 

— 

Ootomari 

00 

6 

4 

341 

1 

34 

-   4 

- 

~ 

— 

20 

3-3 

Tokyo 

00 

6 

9 

226 

1 

45 

0 

3 

10 

+  3 

— 

— 

Osaka 

-0-1 

10 

2 

237 

2 

33 

+  2 

- 

— 

5-5 

6-1 

Kobe 

N. 

-0-1 

10 

3 

238 

2 

35 

~  2 

- 

— 

4-9 

6-5 

Nagasaki 

-0-1 

15 

0 

243 

3 

37 

-   1 

_ 

— 

6-8 

10-9 

Zi-ka-wei 

-0-2 

21 

8 

252 

e4 

59 

-   1 

e8 

53 

-    4 

— 

14-5 

Taihoku 

-0-3 

25 

6 

240 

5 

44 

+  3 

(10 

22) 

-rl3 

10-4 

10-7 

Manila 

-0-4 

33 

9 

227 

e6 

45 

-16 

12 

5 

-27 

15-5 

15-7 

Honolulu 

-0-5 

50 

9 

94 

9 

11 

~  2 

(16 

17, 

-   7 

16-3 

31-1 

Calcutta 

E. 

-0-5 

51 

2 

269 

9 

5 

-   6 

16 

35 

+  8 

29-1 

— 

.\. 

-0-5 

51 

2 

269 

9 

5 

-   6 

16 

29 

+  2 

291 

34-3 

Sitka 

E. 

-0-5 

51 

2 

43 

9 

13 

+  2 

el6 

35 

+  8 

e29-l 

33-8 

N. 

-0-5 

51 

2 

43 

— 

— 

eI6 

40 

+  13 

e32-5 

34-8 

Dehra  Dim 

-0-5 

54 

8 

281 

9 

35 

0 

- 

— 

— 

— 

Batavia 

-0-6 

59 

0 

227 

10 

5 

-^   4 

18 

12 

+  8 

e28-4 

44-7 

Victoria 

-0-6 

61 

3 

49 

10 

0 

-17 

18 

56 

-r24 

32-8 

38-1 

Bombay 

-0-6 

65 

1 

275 

10 

59 

-17 

- 

— 

— 

42-4 

Apia 

-0-6 

67 

2 

133 

— 

— 

el9 

53 

+  8 

28-4 

32-5 

Colombo 

-0-6 

67 

4 

260 

11 

5 

+  8 

22 

5 

•> 

44-1 

481 

Berkeley 

E. 

-0-6 

67 

6 

58 

ell 

5 

+  7 

e20 

7 

+  17 

— 

32-5 

N. 

-0-6 

67 

6 

58 

e  U 

3 

+   5 

el9 

59 

+  9 

e30-8 

35-6 

Z. 

-0-6 

67 

6 

58 

e  11 

7 

+  9 

_ 

_ 

35-8 

Lick 

-0-6 

68 

4 

58 

— 

— 

e20 

43 

+43 

— 

35-6 

Sydney 

E. 

-0-6 

74 

7 

175 

20 

5 

?S 

(20 

5) 

-70 

31-8 

34-4 

Adelaide 

-0-7 

75 

9 

186 

10 

5 

-105 

21 

10 

-18 

— 

51-3 

Continued  on  next  page. 
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Corr. 

Station  and 

for 

Component. 

Focus 

A 

Az. 

P 

O-C. 

S 

O-C. 

L. 

M. 

„ 

„ 

^ 

m. 

s. 

s. 

m. 

s. 

9. 

m. 

m. 

Lemberg 

-0 

76 

1 

325 

il2 

0 

-r    9 

i21 

41 

+  11 

6  40-9 

50-6 

Denver 

X. 

-0 

77 

1 

49 

— 

— 

- 

— 

39-1 

— 

Perth 

-0 

77 

7 

205 

12 

16 

+  15 

- 

- 

— 

— 

— 

Hamburg 

-0 

78 

4 

335 

i  12 

9 

-r   4 

122 

6 

-  9 

e38-l 

45-1 

Tucson 

-0 

78 

4 

57 

_ 

— 

22 

20 

23 

— 

— 

Dj'ce 

E. 

-0 

78 

5 

344 

12 

20 

-14 

22 

14 

-rl6 

47-5 

55-1 

X. 

-0 

78 

5 

344 

12 

18 

+  12 

22 

16 

+  18 

34-1 

47-5 

ilelhourne 

-0 

78 

5 

181 

— 

— 

22 

5 

-  7 

37-7 

42-8 

Edinburgh 

-0 

79 

9 

343 

12 

5 

-   9 

- 

— 

— 

48-2 

Eskdalemuir 

-0 

80 

4 

343 

12 

19 

-^  2 

22 

8 

+  8 

39-1 

51-6 

Vienna 

-0 

80 

5 

329 

i  12 

20 

-  2 

122 

31 

+  10 

41-4 

51-6 

De  Bill 

-0 

81 

1 

337 

12 

26 

-r  5 

22 

35 

+  7 

38-1 

44-8 

Bidston 

-0 

82 

1 

342 

12 

28 

+   1 

i  22 

43 

+  4 

— 

— 

Uccle 

-0 

82 

5 

337 

12 

31 

-i-  2 

e22 

45 

+  1 

401 

45-2 

West  Bromwicli 

-0 

82 

7 

341 

12 

31 

-  1 

e22 

42 

-  4 

— 

— 

Kew 

-0 

83 

2 

340 

— 

— 

- 

— 

— 

531 

Oxford 

-0 

83 

2 

340 

12 

35 

-  2 

122 

57 

-r-    5 

— 

— 

Strasbourg 

-0 

83 

4 

333 

12 

37 

+  3 

22 

51 

-   3 

39-0 

47-2 

Zurich 

-0 

84 

1 

331 

12 

39 

+  1 

23 

3 

-r    2 

— 

— 

Pola 

-0 

84 

2 

329 

el2 

39 

0 

e23 

1 

-   2 

e391 

53-5 

Shide 

-0 

84 

2 

340 

12 

39 

0 

123 

1 

-   2 

39-4 

50-4 

Chicago 

-0 

84 

4 

37 

i  12 

40 

0 

23 

5 

-   1 

39' 8 

— 

Paris 

-0 

84 

8 

338 

i  12 

45 

--  2 

123 

8 

-   1 

40-1 

411 

Besan^on 

-0 

85 

1 

335 

12 

46 

-  2 

23 

8 

-   4 

421 

— 

Athens 

E. 

-0 

85 

3 

319 

e  12 

45 

-   1 

23 

13 

-  2 

6  41-2 

56-5 

N. 

-0 

85 

3 

319 

^ 

— 

- 

— 

6  40-9 

55-4 

Milan 

-0 

85 

5 

331 

11 

20 

-87 

13 

20 

V 

— 

23-5 

Ann  Arbor 

E. 

-0 

85 

7 

34 

12 

47 

-   1 

23 

29 

-^"lO 

40-4 

46-2 

E. 

-0 

85 

7 

34 

12 

47 

-   1 

23 

17 

-   2 

40- 1 

46-1 

N. 

-0 

85 

7 

34 

12 

47 

-   1 

23 

11 

-   8 

40-1 

50-1 

Florence 

-0 

86 

1 

330 

13 

5 

-rl5 

23 

5 

-18 

30-1 

46-1 

Ottawa 

-0 

86 

2 

28 

il2 

51 

0 

123 

25 

0 

38-6 

— 

Toronto 

-0 

86 

3 

30 

el3 

23 

+  32 

e23 

59 

-33 

38-1 

56-9 

Moncalieri 

-0 

86 

5 

331 

il2 

48 

-  4 

123 

21 

-   7 

29-9 

56-5 

Helwan 

E. 

-0 

87 

0 

309 

12 

47 

-  8 

_ 

— 

— 

68-3 

N. 

-0 

87 

0 

309 

12 

59 

+  4 

- 

— 

— 

62-5 

Rocca  di  Papa 

-0 

87 

3 

327 

12 

52 

-   5 

23 

21 

-16 

e430 

49-8 

Pompeii 

-0 

87 

4 

325 

el2 

27 

-30 

23 

27 

-11 

331 

50-6 

North  field 

-0 

88 

4 

26 

13 

2 

-   1 

23 

35 

-14 

e45-l 

— 

Ithaca 

E. 

-0 

88 

5 

30 

12 

58 

-  6 

23 

14 

-36 

39-9 

— 

N. 

-0 

88 

5 

30 

13 

1 

-  3 

22 

54 

-56 

33-5 

— 

Marseilles 

-0 

88 

8 

332 

i  13 

8 

-r    2 

23 

26 

-27 

42-1 

— 

Harvard 

-0 

90 

4 

26 

13 

6 

-   8 

24 

5 

-  6 

48-3 

62-1 

Georgetown 

E. 

-0 

91 

3 

31 

e  13 

18 

-  1 

24 

21 

+   1 

e45-3 

51-2 

N. 

-0 

91 

3 

31 

e  13 

18 

-  1 

24 

18 

-  2 

e45-3 

— 

Z. 

-0 

91 

3 

31 

i  13 

9 

-10 

24 

22 

+  2 

e44-l 

_ 

Washington 

-0 

91 

3 

31 

13 

15 

-   4 

24 

18 

-  2 

42-1 

— 

Barcelona 

-0 

91 

5 

333 

13 

14 

-  6 

23 

49 

-33 

39-9 

50-6 

Cheltenham 

E. 

-0 

91 

5 

31 

13 

30 

-rlO 

24 

24 

+  2 

50-1 

62-1 

N. 

-0 

91 

5 

31 

13 

19 

-    1 

24 

19 

-   3 

46-9 

62-7 

Tortosa 

-0 

92 

6 

335 

13 

23 

-   3 

23 

57 

-37 

44-4 

54-5 

Algiers 

-0 

95 

3 

330 

el3 

29 

-12 

24 

19 

-43 

46-1 

53-1 

Coimbra 

E. 

-0 

95 

8 

340 

13 

0 

-44 

24 

20 

-47 

43-2 

57-1 

X. 

-0 

95 

8 

340 

— 

— 

- 

— 

45-4 

56-6 

Rio  Tinto 

-0 

97 

5 

339 

15 

5 

+  72 

_ 

- 

— 

— 

68- 1 

San  Fernando 

N. 

-0 

98 

7 

338 

13 

53 

-   7 

24 

5 

-91 

53-1 

58-6 

Mauritius 

-0 

101 

4 

255 

16 

17 

+  123 

- 

- 

— 

— 

58-2 

Vieques 

E. 

-0 

8 

114 

3 

32 

19 

44 

?PR, 

- 

— 

51-8 

62-2 

N. 

-0-8 

114 

3 

32 

19 

53 

?PR, 

29 

32 

+  93 

62-6 

690 

Cape  Town 



138 

2 

262 

19 

23 

[-13] 

23 

41 

?PR, 

83-4 

87-4 

La  Paz 

E. 

— 

142 

0 

60 

e  19 

40 

-   3' 

33 

44 

+  149 

68-7 

80- 1 

N. 



142 

0 

60 

i  19 

39 

-  4" 

33 

27 

+  132 

68-6 

71-6 

Andalgala 

E. 



150 

6 

74 

23 

35 

'PR, 

- 

— 

78-9 

103-2 

X. 



150 

6 

74 

23 

23 

?PR, 

_ 

- 

— 

80-6 

90-9 

Cipolletti 

— 

154 

0 

97 

19 

5 

[-56J 

— 

— 

85-6 

Additional  records:  Mlziisawa  PN=+lm.3s.  Zi-ka-wei  MN=14-6ni., 
T„=0h.52ra.2s.  Manila  MN  =  +15-8m..  T„  =0h.51m.57s.  Dehra  Dun 
gives  its  record  10m.  too  early.  Batavia  SR,  ^  +22ra.0.s.,  T„  ==  Oh. 51m. 5 69. 
('olombo  only  records  minutes.         Lick  MN  -^  +37-4ni.  Adelaide  PR,  = 

+  14m.40s.,    SR, -= +30m.40s.  Lemberg    PR,  =  +  14m.53s.  Denver 

LE  =  +431m.  Hamburtr    PR,  =  +  15m.l9s..     SR,  = +27m.l6s.,     MN  = 

+  450m.,  MZ=+50-8m.,  To  =0h.52m.5s.  Melbourne  SR,  = +27m.l78. 
Eskdalemuir  PR,  =  + 15m. 438.,  SR,  =  +27m.35s.,  T,  =0h.52m.l8.  De  BUt 
PRi=15m.328.,  MN  =  +45  1m.,  T„=0h.52m.l0s.,  epicentre  38°-2N.  m'lE. 

Notes  continued  on  next  page. 
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Bidston    PR,  = +15in.40s.  Uccle    iPRi  = +15m.45s.,     SRi  = +28m.56., 

MN  =  +45-7in.,  MZ  = +541m.,  To  =0h.5'2m.l0s.  West  B^om^^•ich  iS  = 
+  22m.53s.,  SR,  =  +28m.7s.  Oxford  PRi  =  +15m.52s.,  SRi  =  +28m.20s. 
Strasbourg     MN  =  +470m.,      To  =0h.o2m.l6s.  Pola      MN=+58-6m. 

Shide  PR,  = +16m.0!«.,  eS  = +22in.49s.  Chicago  PR,  - +15m.59s.,  L  = 
+  551m.    and   +710m.,    T„  =0h.52m.8!-.  Paris    PR,  =- +16m.3s.,    SR,  = 

+  28m.48s.,  T„=0h.52iu.l5s.  Epicentre  40  -OX.  138'0E.  Athens  PR,  = 
+  16m.l3s.,  SR,E  =  +28m.5os.,  m  =  ^33m.54s.,  To  =0h.52ni.l0s.  Ottawa, 
a  large  number  of  L's  and  T,  =  Oh. 52m.  10s.  Toronto  i -^  4-30m.5s.,  iL  = 
+  48-9m.  and  +54-6m.,  T„  =0h.52m.36s.  Moncaheri  MN--r560m., 
T„=0h.52m.8s.  Northfield  L  - -r62  1ni.,  T„  =0h.52m.22s.  Ithaca 

PR,  = +16m.l7s.,      To-=0h.52m.55s.  Htirvard      iN -- +16m.42s.      and 

+  23m.37s.,   eLN  =- +42-8m.,    LN  =  +461m.,    T,?  =-0h.51m.33s.  George- 

town iZ  = +16m.51s.,  PR,N  = +17m.2s.,  T„  =0h.52m.9s.  Washington 
PRi- +16m.57s.,    PRj  = +18m.4os..    To -0h.52m.3s.  Barcelona    PR,  = 

+  16m.53s.,  PR.= +20m.8s.,  SR,  =- +30m.l4s.,  and  -f 34m.l2s.,  MN  = 
+  51-7m.,     To=0h.52m.22s.  Algiers     PR,  = +17m.28s.,     MX  =  +561m., 

T8=0h.52m.31s.  Coimbra    PR, -= +17m.28s.,     iS  - -f  31m.36s.,     T„  = 

0h.51m.29s.  San  Fernando  PE  = -f  18m.35s.  (?PR,).  Mauritius  PN - 
+  19m.29s.  (?PR,).  La  Paz  PR,  =  +23m.25s.  Audalgala  ME  -  +45-9m. 
and  MN  =  +o2-9m. 

May  3d.  Records  also  at  4h.  (]\Iizusawa  and  Apia),  5h.  (San  Fernando),  6h. 
(Mizusawa),  lOh.  (Apia),  llh.  (Apia  and  De  Bilt),  12h.  (Helwan),  14h. 
(Apia),  21h.  and  23h.  (Apia). 

May  4d.  18h.  SOm.  38s.     Epicentre  34°-6N.  140"-7E.  (as  on  1918  Nov.  lOd.). 
A  =  --637,  B  =  +o21,  C=-+o68. 

A  P.       0-C.         S.         O-C.  L.  M. 

,  m.  s.         s.         m.  s.  s.  m.  to. 

0  41        +   o  —  — 

—  —  2-2  2-3 

2     7+3  —  — 

—  —      (43-4)  — 
Mizusawa  PN  =  +2ni.4s.         Tailioku  gives  its  record  as  on  3d. 

May  4d.  22h.  Cm.  12s.     Epicentre  21°1N.  121'-7E.  (as  on  1918  April  26d.). 
A  =  --490,  B  =  +-794,  C  =  + -360. 
A  P.        O-C.         S.         O-C.  L.  M. 


Tokyo 

1-3 

0   17 

-   3 

Osaka 

4-3 

1     3 

-  4 

Mizusawa 

N. 

4-5 

1   12 

+    2 

Taihoku 

19-2 

3  35 

-56 

Helwan 

87-4 

43   22 

Ih 

Taihoku 

39 

1  49 

?S 

(1  49) 

4-    2 

e  2-4 

— • 

Manila 

6-5 

1   37 

2 

(2  54) 

-   3 

2-9 

3-2 

Zi-ka-wei 

101 

— 

— 

— 

e  5-6 

— 

De  Bilt 

88-4 

— 

— 

— 

— 

e  50-8 

511 

Edinburgh 

901 

48  48 

?L 

— 

— 

(48-8) 

121-8 

Additional  records:     Manila  gives  MN  =  +3-4m.  De   Bilt  MN=+53-4m. 

May  4d.  22h.  42m.  3Ss.     Epicentre  2r-2S.  172'-5W.  (as  on  1919  May  2d.). 

A  =  -  -924,  B  =  -  122.  C  =  -  -362  ;         D  =  -  130,   E  =  +  -991  : 
G  =  +-359,  H  =  +047,  K  =  - -932. 

To  has  been  inferred  cWefly  from  the  antipodal  stations  ;  but  the  observations 
at  Apia,  Melbourne,  Honolulu,  and  Chicago  suggest  an  increase  of  To  to  about 
43m.0s.  ;  in  which  ca^e  the  antipodal  stations  indicate  a  deeper  focus  than 
on  May  2.  But  the  material  is  poor.  The  records  at  Rocca  di  Papa 
probably  refer  to  another  shock.     Manila  may  be  one  minute  in  error. 

A       Az.  P.       O-C.         S.  O-C.       L.  M. 


—      (15  22)       +10 


o 

a 

m.  s. 

s. 

Apia 

7-4 

6 

2  26 

+  34 

Sydney           E 

34-4 

240 

22   22 

?L 

Melbourne 

40-2 

235 

18   22 

? 

Honolulu 

44-8 

19 

— 

— 

Perth 

63-9 

245 

— 

— 

Manila 

74-5 

292 

e  10  50 

-56 

Victoria 

82-3 

30 

— 

. — - 

La  Paz 

96  8 

110 

— 

— 

2-8 

— 

27-0 

29-4 

23-3 

24-6 

15-4 

28-9 

30-7 

— 

32-3 

45-6 

55-8 

58-2 

Cotdiaucd  on  ne.rt  pnye. 
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A 

Az. 

P. 

o 

o 

m.  s. 

Cliicago 

100-3 

49 

15  30 

Toronto 

106-6 

48 

— • 

Ithaca 

108-4 

50 

■ — • 

Harvard 

112-3 

50 

— 

Eskdaleiiiuir 

11.5-i> 

10 

— 

Uauibms; 

147-6 

:j57 

i  19  44 

De  Bilt           E. 

1491 

2 

— 

N. 

149-1 

2 

— 

Strasbourg 

152-7 

358 

20     0 

Helwau 

156-9 

297 

38   22 

Rocca  di  Papa 

1590 

349 

c  20   22 

159-0 

349 

e  20     4 

San  Fernando 

160-7 

35 

22   22 

dditional  records 

:    Chicago  g 

ves  L  = 

eL  =  +60  1m. 

Harvard    L  =  +  61  - 

S. 

0-C. 

L. 

M. 

m.  8. 

s. 

m. 

m. 

25  27 

-32 

42-4 

— 

— 

— 

58-8 

61-9 

— 

— 

61-7 

— 

— 

— 

59-4 

— . 

e  41   28 

?SRi 

72-4 

— 

— 

— 

e  84-4 

— 

c  42  16 

?SR, 

79-4 

80-6 

— 

— 

76-4 

87-3 

c  20  31) 

[+27] 

— 

20-9 

— 

89-4 

20-9 

0-C. 

s. 
+  78 


I -J] 

[        0] 

I 
[  +  15]( 
[-   3] 
?PR,        —  _  _  _ 

+  50-4U1.,  To=22h.6m.49s.         Toronto 
9ui.         Eskdalemuir    eN  =  +54m.57s. 

May  4d.  Records  also  at  Ih.,  2h.,  and  8h.  (Apia),  lOh.  (Helwan),  llh.  (Apia), 
12h.  (Rocca  di  Papa),  15h.  (Apia),  16h.  (Mizusawa),  17h.  (Apia). 

May  5d.  20h.  27m.  45s.     Epicentre  55°-0N.  35°-0W.  (as  on  1917  Mar.  3d.). 
A  =  +-470,  B  =  --329,  C  =  + -819  ;         D  =  --574,  E  =  --819; 
G=+-671,   H  =  --470,  K  =  --574. 

A  Az.           P.       O  -C.         S.       O  -C.          L.           M. 

o  o          ni.  s.         s.           m.  s.         s.             m.           m. 

Eskdalemuir            18-0  70         —             —         7   15      -25             —          — 

Shide                         20-6  88         —             —         —             —            —       13-8 

Kew                            20-9  84          —              —         —              —             —       12-2 

Coimbra                   23-0  119         —             —         —             —      e  11-7          — 

]>e  Bilt                      23-7  80          5  31      +   6          9   37       -    1          11-2        14-8 

Hamburg                  25-8  75      c  5  44      -   2          —              —      e  15-0        15-2 

Sau  Fernando         27  0  122       15  15        ?L          —             —        (15-2)         — 

Additional  records:     Ue  Bilt  gives   MN=+15-0,    To  =20h.28m.8s.         Ham- 
burg MN  =  +16-2m.,  T„=20h.33m.29s.         San  Fernando  PN=+14m.45s. 

May  5d.  Records  also  at  Oh.  (Helwan  and  Paris),  2h.  (Cape  Town),  4h.  (Rio 
Tinto).  5h.  (Georgetowii),  6h.  (De  Bilt  and  Eskdalemuir  (2)  ),  13h. 
(Apia  and  Hamburg),  14h.  (Vienna  and  Strasbourg),  15h.  (Colombo  and 
Helwan),  16h.  (Hamburg,  Paris,  and  Ue  Bilt  (2)  ).  ]7h.  (Rocca  di  Papa 
and  Vienna),  18h.  (La  Paz),  19h.  (Zi-ka-wci,  Helwan,  Eskdalemuir, 
MoncaUeri,  and  De  Bilt),  23h.  (Helwan  and  De  Bilt). 

May  6d.  4h.  8m.  50s.     Epicentre  21^-2S.  172°-5W.  (as  on  1919  May  4d.). 
A  =  -  -924,   B  =  -  -122,  C  =  -  -362  ;  D  =  -  -130,   E  =  +  -991  ; 

G  =  +  -359,   H  =  +-047,   K  =  --932. 

The  identity  of  the  epicentre  is  very  doubtful. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Apia 

7-4 

6 

3     0 

+  68 

i  3   10 

-11 

— 

4-6 

Melbourne 

40-2 

235 

— 

■ — 

14   10 

0 

24  0 

24-7 

Honolulu 

44-8 

19 

15    10 

?S 

(15   10) 

-    2 

19-0 

28-2 

Adelaide 

44-8 

241 

18     4 

?SRi 

22  54 

?L 

27-3 

29-7 

Perth 

63-9 

245 

19   10 

?S 

(19   10) 

_   2 

— 

— 

Manila 

74-5 

292 

e  12  20 

+  34 

— 

— 

— 

. — 

Victoria 

82-3 

30 

— 

— 

— 

40-6 

45-5 

Cipolletti 

87-3 

131 

46   10 

>L 

— 

— 

(46-3) 

53-6 

La  Paz 

96-8 

110 

e  33  21 

?SR, 

. — - 

— 

48-0 

58-7 

Chicago 

100-3 

49 

— 

— 

25   43 

-16 

46-7 

52-2 

Toronto 

106-6 

48 

— 

— 

— 

— 

56-5 

62-1 

Colombo 

108-8 

269 

71   10 

Ih 

— 

— 

(71-2) 

— 

Edinburgh 

144-5 

10 

42   10 

?SR,         — 

— 

80-4 

Eskdalemu 

r          145-0 

10 

— 

— 

41   10 

?SR, 

— 

— 

Hamburg 

147-6 

357 

e  20  29 

[+37] 

— 

— 

e  79-2 

94-2 

De  Bilt 

E.      149-1 

2 

— 

e  43     7 

?SR, 

c  84-2 

84-7 

N.      149-1 

2 

e  20  54 

[+601 

— 

— 

e  80-2 

80-8 

Kew 

149-2 

10 

— 

— 

— 

— 

90-2 

Paris 

152-1 

7 

— 

— 

— 

— 

0  85-2 

— 

Vienna 

152  1 

347 

i  20  41 

[+42] 

23  47 

?PRi 

31-2 

— 

Str;)sl)(>iu'g 

152 -7 

35S 

— ■ 

— 

— 

94-2 

I 

Helwan 

i:.      156-9 

297 

30   10 

.'S 

(30    10) 

} 

— 

—          Il 

dditioual    records :      Melbourne    givch 

PR. 

=  +9m.22» 

,     SR 

,  =  +20m.408.          11 

Chica«o     L 

=  +52 -2111. 

Toronto 

cL- 

+  68-6in. 

Helwan 

PN- 

+  4  3m.  I  Oh. 

ami,). 
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1919.     May  6d.  19h.  40m.  45s.       Epicentre  6°  OS.  153°  OE. 

(as  ou  1918  Aug.  8(1.).     Focus  0-030  above  normal. 

A  =  -  886,  B  =  +  -451,  C  =  -  101  ;         D  =  +  151,  E  =  +  -891  : 
G  =  +093,   H  =  -017,  K  =  --995. 


There  seem  to 
the  outcome 
to  the  high 
this  view. 


Sydney 

Adelaide 

Melbourne 

Apia 

Manila 

Perth 

TaJhoku 

Tokyo 

Hokoto 

Kobe 

Osaka 

Nagasaki 

Batavia 

Mizusawa 

Ootomari 

Honolulu 

Calcutta 

Colombo 
Delira  Dun 
Simla 
Bombav 
Sitka 


be  several  mistakes  of  whole  m^inutes.  The  solutiou  adopted  is 
of  a  good  deal  of  work  on  the  material,  wliich  pointed  persistently 
focus.      It  will  be  seen  that  the  antipodal  observations  support 

Corr. 
for 
Focus     A        Az.  P.       O— C.  S.  O— C. 


Berkeley 


Lick 

Victoria 
Tucson 
Denver 
Chicago 
Ann  Arbor 


Lemberg 
Helwan 

Toronto 

CipoUetti 
Cape  Town 
Ottawa 
Ithaca 


Az. 

183 
203 
192 
104 
303 
228 
319 
347 
316 
339 
339 
332 
268 
349 
354 
59 
299 
299 
279 
304 
303 
290 
31 
31 
52 
52 
52 
52 
41 
58 
50 
45 
45 
45 
45 
45 
324 
301 
301 
42 
42 
142 
223 
39 
42 


P. 

m.  s. 

6  59 

7  15 

7  35 
e  7  42 

6  33 

8  46 
8  31 

e  7  25 

8  47 

8  36 

8  31 

(4)  48 

8  40 

8  41 

9  15 
11  33 

11  21 

12  15 

11  15 

12  27 

13  23 
e  24  11 
e  25  40 
e  13  19 
e  13  55 
e  13  23 

16  6 

47  15 

18  35 

20  33 

20  21? 

20  39 

20  45 

20  45 
53  21 
55  21 

e  20  39 

21  27 
21  51 

17  51 
e20  21 
e  21  4 


-  5 

-  3 

-  1 
-15 

-127 
+  5 
-10 
-80 
-1-   2 

-  9 
-18 

(-10) 
-22 
-69 
-48 

-  4 
-16 


-22 

-f25 
?S 
?S 

-17 
-19 

-13 

+  145 


[-  5 
?PH, 
VPRi 
?Pl{i 
?PKi 
?PKi 

?L 

?L 
?PRi 
?PKi 
?PHi 
'  -  65] 
?PRi 
VPRi 


m.  s. 

11  59 

13  51 
(13  21i 

14  3 

15  15 
13  42 

16  24 


15  23 

(12)  36 

19  36 
15  31 

i  15  45 

21  27 

20  45 

23  15 

22  45 

(24  11) 

(25  40) 

e25  1 

e  25  6 

e24  56 

e  26  7 

24  28 


30      5 
30     27 


31     15 
e  32      3 


31     33 
31      6 


-40 
-57 
-13 
-  8 
-13 
-109 
-r-53 


-14 

1-26) 

-131 
-142 
-24 
-18 

-^75 

-35 

^  5 
^94 
+  9 
+  14 
+  4 
+  70 
-33 


39-2 
e36-6 


38-2 
40-7 
59-2 
50-2 
50-9 
51-2 
510 
51-2 
e52-4 
(53-3) 
(55-3) 
39-3 
43-4 
63-8 
65-3 
50-2 
51-6 


M. 

m. 
17-8 
18-9 
20-2 
20-2 
20-7 

20-0 
23-5 

22-2 
19-9 
23-7 
21-3 

22-8 
33-2 
36-5 


49-5 

42-5 
42-7 
52-8 
43-5 
52-8 
54-2 
56-9 
42-6 
60-2 

64-2 
65-2 
64-2 

68-2 
143-6 
134-8 

82-1 

77-4 
72-3 


The  allowance  for  high  focus  has  ceased  to  be  applicable  except  by  guess, 
remainder  of  the  observations  are  chietiy  interesting  at  present  lor  the 
of  [P]. 

A       Az.  P.       0-C.         S.  O-C.      L. 

„  o  m.  s.        s.  m.  s.  s.  m. 

e  19  18 
19  23 
e  19  41 
e  19  55 


Hamburg 
Vienna 
Athens 
Georgetown 


Washington 
Cheltenham 


Northfield 
Dyce 


X. 


123 -7 
1210 
1241 
124-2 
124-2 
124-2 
124-4 
124-4 
124-8 
125  1 
1251 


333 

326 

312 

46 

46 

46 

46 

46 

39 

344 

344 


e  20 
e  20 


4 
15 

22  0 

23  6 
e  20  35 

22      5 
22     5 


[+16] 

[+20] 

[+58] 

[+51] 

[+00] 

?PR, 

?PR, 

?PR, 

?pri, 

JFRi 


31   17 

30  26 
e  31  41 
e  31   48 

31  45 


31   20 
31   17 


c  53-2 
6  50-2 
e  52-4 
e  52-8 
e  53-2 
52-7 
55-2 
53-2 
51-2 
531 
39-2 


The 
value 

M. 

m. 
68-1 
55-2 
64-3 
70-2 
62-9 

70-6 
68-2 

65-0 
631 


Continued  on  next  page. 
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A 

Az. 

P. 

O-C, 

S. 

O-C 

.       L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Edinburgh 

126°6 

344 

20  15 

[+65] 

— 

— 

— 

67-2 

Harvard 

126-7 

40 

e  20   12 

[+62] 

31    28 

>. 

e  53-1 

62-1 

De  Bilt 

E. 

12C-9 

336 

e  15  54 

-20 

e  28  36 

-63 

e  54-2 

59-1 

X. 

126-9 

336 

e  19  50 

[+39] 

e  32  30 

? 

— 

75-5 

Eskdaleniuii- 

E. 

127-2 

343 

14  56 

-79 

e  21   47 

?PR, 

30-2 

— 

Pola 

127-4 

324 

c  20   15 

[+63] 

e  32   15 

? 

e  53-7 

67-4 

Uccle 

128-1 

335 

e  19   15 

[+    1] 

— • 

— 

e54-2 

79-5 

Strasbourg 

128-3 

330 

19  33 

[+18] 

— • 

— . 

e  22-3 

67-6 

Zurich 

128-7 

329 

c  19  27 

[+12] 

— 

— 

e  44-2 

— 

Bidstoji 

128-7 

342 

21   15 

.'PR, 

33   45 

> 

— 

72-2 

Pompeii 

129-3 

319 

19  47 

[+301 

31   41 

! 

43-2 

65-2 

Audalgala 

129 -.{ 

133 

27      3 

— 

• 

67  -5 

78-4 

129-3 

133 

45      3 

t 

— • 

. — - 

67-8 

790 

Kew 

129-4 

339 

22    15 

?PR, 

— 

• 

— 

71-2 

Oxford 

129 -J 

339 

20      1 

[-r44] 

— 



— 

82-3 

Florence 

129-5 

322 

22   24 

?PR, 

39  59 

?.-5Rj 

59-2 

64-2 

Milan 

129-6 

327 

18   21 

[-56] 

— 

63-2 

85-5 

Rocca  di  Papa 

129-8 

322 

19   28 

[-rlO] 

28     5 

? 

e  56  0 

67-4 

Besaucon 

130-0 

331 

19  56 

[-r38J 

— 

— 

54-2 

— 

«liido 

130-4 

339 

20      0 

[^411 

23   15 

;PR, 

43-4 

73-1 

Paris 

130-0 

335 

19   56 

[--37] 

— 

56-2 

61-2 

Moncalieri 

130-7 

328 

20    14 

[+54] 

35   59 

> 

45-3 

82-3 

La  Quiaca 

132-8 

129 

60   21 

?L 

— 

■ — - 

(60-3) 

66-3 

Marseilles 

1331 

329 

i  23   32 

JPRi 

e  29     9 

-73 

57-2 

78-7 

La  Paz 

133-5 

119 

20      1 

[+35] 

33   27 

J 

56-7 

69-2 

Bai-celoua 

1361 

328 

e  20      2 

[+30] 

36   18 

j 

54-2 

70-5 

Tortosa 

137-4 

329 

19  50 

1  +15] 

. — ■ 

— 

47-4 

71-0 

Algiei-s 

138-7 

323 

20     4 

(+27) 

29   35 

-81 

61-2 

72-2 

Vieques 

E. 

140-6 

68 

21    13 

[+93] 

23   59 

?PR, 

59-5 

79-3 

X. 

140-6 

68 

21    20 

[+100] 

— 

— 

60  0 

79-6 

Coimbra 

141-9 

337 

20    12 

[+29] 

31    26 

+  12 

57-0 

76-4 

141-9 

337 

e  22   49 

.'PR, 

42   15 

?SRj 

59-2 

76-7 

Granada 

142-3 

329 

e  19   oo 

[+11] 

e  33     3 

+  106 

— 

— 

Rio  Tiiito 

143-2 

333 

19    15 

[-301 

— 

— 

— 

91-2 

San  Periiaud 

o 

1441 

332 

20      9 

[+22] 

— 

— 

74-2 

94-2 

Rio  de  Janeiro 

147-1 

151 

e  21      3 

[+721 

— 

— 

43-8 

— 

1471 

151 

c  20  51 

[+60] 

— 

— 

43-6 

— 

Azores 

148-3 

357 

21   27 

[+94] 

— 

— 

— 

— 

Additional  records:  Adelaide  PR,  = +8m.21s.,  SR,  = +13m.lls.  Mel- 
bourne PR.  =  + 9m.  2  7s.,  SR,  =  +  16m.21s.,  SR,  = +17m.27s.  Manila 
MN  =  +20-3m.,  T„=19h.40m.25s.  Perth  PR,  - +10m.43s.,  SR,  = 
+  18m.27s.  Kobe  MN=-f21-9m.  Osaka  MN  =  +22-lm.,  To  = 
19h.40m.48s.  Batavia  :  In  forming  the  P  and  S  residuals  the  records  have 
been  increased  by  4ra.  Mizusawa  PN^H-8m.44s.  Honolulu  i  — 
+  18m.45s.  Kodaikaual  f^A  76  -7.  Az. --282=)  gives  P -19h.30m.12s., 
L--19h.55m.6s.,  M  =20h.2Sm.30s.  Mauritius  (ii-92''-6.  Az.  =249') 
gives  PEN=-19h.35m.54s.,  LE -=20h.6m.36s..  LX -20h.5m.36s.,  ME  = 
20h.35m.6s.,  MN  - +20h.22m.l2s.  Lick  MN-+441m.  Denver  MX 
=  -^51-2in.  Chicago  L  =  +69-2m.  Ann  Arbor  gives  Bosch-Omori 
and  Weichert  readings.  Helwan  gives  its  records  Ih.  early.  Toronto 
E=+19m.l5s.,  IP -- +24m.9s.,  and  26m.39s.,  and  other  L's.  Ottawa 
gives  a  large  number  of  L's,  To  —  19h.48m.19s.  Hambvu-g  PR, — 
+  23m.39s.,  PR.  - +26m.48s..  SR,  +39m.l7s..  SR,  - +43m.ls..  MX  = 
+  74-lm.,  MZ--+78-3m.  Vienna  PR,  - +23m.54s'.,  PR,  = +26m.45s., 
PR:, -+ 28m. 25s.  Athens  PR,  -  4  26m.49s.,  PS  = +31m.25s.,  SR, - 
+  34ra.43s..  LX  =  +53-4m.,  MN=+63-2m.,  T„  =19h.47m.39s.  Washing- 
ton L  = +58 -9m.  and  +  68-2m.  Nortlilield  L= +60  7m..  +75-2m.,  and 
+  82-2m.  Dyce  iX  =  +  25n\.37s.  Harvard  eE  == +21m.28s.,  eX 
+  21m.48s.,  oE  -  +36m.ls.,  iX  =  +39m.22s.,  iE  -  +39m.42s.,  L  =  +56-2ui., 
and  +60 -3m.  De  Bilt  c  =  -f39m.l5s.  Eskdaiemuir  eX=+18m.37s. 
and  +21an.39s.  Pola  MX -+67 -7m.  Uccle  MX  =  +75-6m.,  MZ - 
+  79-4m.  Strasbourg  MX  = +80 -Sm.  Pompeii  L  - +58  ^m.  Paris 
eE  = +20m.24s.,  i=-+22m.8s.  Moncalieri  MX  =  +81-2m.  La  Quiaca 
MX  =  +115-6m.  La  Paz  PR,X  =  +24m.7s.  and  +28m.3s.,  MX  =  +72-2m., 
L=+57-9m.  and  +64-0m.  Barcelona  PR,  = +23m.38s.,  PR,  = 
+  29m.34s.,  SR,  - +42m.l7s.  Algiers  PR,  = +22m.59s.,  MX  =  +83-2m. 
Coimbra  gives  a  set  of  Milne  observations  given  m  the  second  of  its  two 
lines  in  the  table,  also  PR,  =  +23m.58s.,  PSX  =  +31m.6s..  SR,  =  +36m.28s., 
SRj= +42m.32s.,  LX  =  +60-0m.,  MN  =  +74-3m.,  T„  =19h.47m.38s.  San 
Fernando  MX  =  +89 -2m. 


Records  also  at  OIi.  (San  Fernando),  lli.  (Do  Bilt).  3h.  (Algiers),  6b. 
(KiKiaikaiial),  7h.  (Harvard),  Sh.  (Helwan,  Apia  (2),  and  Balboa  Heights), 
lOh.    (Helwan),    12h.    (La  Paz),    14h.    (Helwan),    18h.    (Berkeley),    19h. 


May  6d. 

(^Colombo). 
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May  7d.  Jli.  13m.  38t-.     Epiccntrf  O'OS.  153'-0E. 

(as  ou  1919  May  Gd.  19h.,  but  there  is  uo  evidence  of  liigh  focus). 

A  =--886,  B  =  +  -451,  C=-104;         D  =  +  ^ol,   E--+-891; 
G  =  +093,   H=-017,  K=--995. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sydney 

27°-9 

183 

5   10 

-57 

10  46 

-11 

15-6 

170 

Adelaide 

.•51 -8 

203 

6  51 

+    6 

11   58 

-   7 

16-0 

18-5 

Apia 

35  -5 

104 

7   22? 

+    4 

— 

— 

— 

— 

Manila 

37-9 

303 

e  7   22 

-15 

— 

— 

— 

— 

Perth 

43-3 

228 

8  29 

-f   9 

— 

— 

22-8 

— 

Tokyo 

43  o 

347 

8  31 

-r    9 

— 

— 

— 

— 

Osaka 

44  0 

339 

8  30 

+    4 

16   50 

+  108 

24-7 

31-1 

Batavia 

45-9 

268 

e  8  44 

+    5 

— 

— 

e  25-7 

16-1 

Mizusawa       K. 

46-4 

349 

8   21 

-22 

14  49 

-44 

— 

— 

N. 

40-4 

349 

8   27 

-16 

15   16 

-17 

— 

— 

Zi-ka-wei 

47-9 

325 

e  8  50 

-    3 

— 

— 

— 

— 

Honolulu 

55-3 

59 

11   28 

+  107  ( 

i 18   28) 

+  63 

29-8 

34-7 

Calcutta         E. 

69-3 

299 

10  52 

-21 

19  46 

-32 

— 

— 

Kodaikanal 

76-7 

282 

30  46 

! 

— 

— 

49-2 

53-6 

Berkeley 

89-4 

52 

— 

— 

— 

— 

e  35-9 

— 

Victoria 

90-3 

41 

24     5 

?S 

(24     5) 

-12 

39-3 

49-2 

Mauritius 

92  •« 

249 

24  40 

?s 

(24   40) 

-   1 

50-0 

53-0 

Chicago 

115-7 

45 

19     8 

?PR, 

29  22 

+  66 

48-7 

— 

Ann  Arbor     K. 

118-3 

45 

22  22? 

?PR, 

31   58 

I 

56-4 

68-4 

Toronto 

120-8 

42 

45  58 

?SR, 

e  59    16 

?L 

e  69-4 

77-4 

Cipolletti 

121  -2 

142 

— 

— 

— 

— 

68-2 

69-8 

Capetown 

121-4 

223 

57   58 

?L 

— 

— 

(58-0) 

74-0 

Ottawa 

122-4 

39 

e  20  34 

?PR, 

e  30  46 

+  99 

e  50-4 

— 

Hamburg 

123-7 

333 

e  20   22 

JPR, 

— 

— 

57-4 

72-4 

Vienna 

124-0 

326 

19     6 

[+    3] 

— 

— 

e  58-4 

72-4 

De  Bilt 

126-9 

336 

21   23 

?PR. 

— 

— 

e  57-4 

60-5 

Eskdalemuir 

127-2 

343 

21     4 

?PR, 

■ — . 

■ — - 

59-4 

82-7 

Uccle 

128-1 

335 

— 

— 

— 

— 

— 

61-4 

Strasbourg 

128-3 

330 

20   22 

?PR, 

— 

— 

— 

— 

Bidston 

128-7 

342 

22  40 

?PR, 

33  46 

? 

— 

731 

Andalgala       K. 

129-3 

133 

— 

— 

— 

— 

76-2 

83-7 

Kew 

129-4 

339 

— 

— 

• — • 

— 

— 

87-4 

Rocca  di  Papa 

129-8 

322 

22  22 

?PR, 

37   52 

?SR, 

— 

— 

Paris 

130-5 

335 

e  32  49 

?S 

— 

— 

67-4 

92-4 

jMoncalieri 

130-7 

328 

21   34 

?PR, 

31      7 

+  62 

39-4 

811 

La  Paz 

133-5 

119 

e  19  28 

[+    2] 

33  27 

1 

70-4 

75-5 

Coimbra 

141-9 

337 

e  23     4 

?PR. 

34  56 

? 

62-4 

— 

Granada 

142-3 

329 

19  22 

[-22] 

. — 

— 

— 

■ — 

San  Fernando 

1441 

332 

71  22 

?L 

— 

— 

(71-4) 

112-4 

Additional  records  :   Adelaide  gives  PR,  -  +7m.58s.,  SRj  -  +14m.41s.        Perth 
SR,  - +18m.l9s.  Osaka    MN  - +30-5m.,     T„  =5h.llm.50s.  Apia 

gives   its   record    as    6d.  Honolulu   gives   S   as   i,   also   i=+24m.34s. 

Calcutta    PN=+llm.22s.     (O-C. -+9s.).  Victoria    S=+29m.30s. 

Mamitias    PN  =- +24ui.22s.  Chicago    L  =  +54-4m.,    L  =  +61-4m.,    and 

L  -  +76-4m.  Toronto   E  -  +54m.52s.,   S?  =  +56m.528.,   e  =  +62m.58B. 

Ottawa  eSR,?  --  +37m.22s.,  T„ -5h.21m.58s.  Hambvu^g  MN  =  +75-4m. 

De  Bilt  MN-+75-8m.  Eskdalemuir  MN=+78-5m.  Paris  MN  = 

+  89-4m.  Moncalicri    MN  =  +81-3m.  La    Paz    PR.  - +23m.l0s. 

Coimbra  L  =  +83-7m.         San  Fernando  MN  =-  +94-4m. 


May  7d.  Records  also  at  Oh.  (Colombo),  2h.  (Ithaca),  3h.  (Mizusawa),  4h. 
(Batavia),  5h.  (Toronto),  6h.  (Batavia,  Manila,  and  Adelaide),  8h.  (La 
Paz),  9h.  (De  Bilt  and  Manila).  lOh.  (Toronto,  Victoria,  De  Bilt,  Helwan, 
and  Batavia),  llh.  (Harvard  and  Edinburgh),  12h.  (Manila).  19h. 
(Osaka,  Mizusawa,  and  Tokyo),  20h.  (Cheltenham  and  De  Bilt),  21h. 
(Colombo),  22h.  (San  Fernando). 
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May  Sd.  lOh.  7m.  30s.     Epicentre  •21^-2S.  172°-5W.  (as  on  1919  May  6d.  Ih.). 


A  ^  -  -924, 

JB  =  -122,  (J 

i=--362 

;        D 

=  -•130, 

E=  + 

•991  ; 

G  =  + 

-359, 

H=  +047,  K  = 

■■  --932. 

A 

Az. 

P. 

o-c. 

S. 

o-c. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

7°4 

6 

1  56 

+   4 

— 

— 

— 

4-3 

Sydney 

34-4 

240 

8     0 

?PR, 

— 

— 

15-2 

20-4 

llelbourne 

40-2 

235 

14     0 

.'S 

(14     0) 

-10 

(19-5) 

27  -5 

Honolulu 

44-8 

19 

14  24 

?S 

(14  24) 

-48 

c  22-5 

27-5 

Adelaide 

44-8 

241 

— 

— 

22  54 

?L 

(22-9) 

29-1 

Perth 

63-9 

245 

— 

— 

— 

— 

33-2 

— 

Manila 

74-5 

292 

e  12  27 

+  41 

— 

— 

— 

— 

Victoria 

82-3 

30 

— 

— - 

— 

—_ 

40-1 

45  0 

Cipolletti 

87-3 

131 

44  54 

?L 

. — 

— 

(44-9) 

54  0 

La  Paz 

96-8 

110 

— 

— 

— 

— 

48-7 

56-8 

Chicago 

100-3 

49 

12     0 

24   50 

-69 

51-5 

— 

Toronto 

106-6 

48 

— 

— - 

— 

— 

55-5 

61-2 

Colombo 

108-8 

269 

73  30 

?L 

— 

— 

(73-5) 

— 

Ottawa 

109-5 

47 

— 

— 

— . 

_ 

e  57-5 

— 

Edinburgh 

144-5 

10 

41   30 

ISR, 

. — 

— 

— 

81  0 

Eskdalemuir 

1450 

10 

— 

— 

40   30 

?SR, 

— 

— 

Bidstou 

146-8 

11 

77   54 

?L 

83   48 

I 

(77-9) 

98-5 

Hamburg 

147-6 

357 

e  20     6 

[+14] 

— 

— 

e  79-5 

91-5 

Do  Bilt           E. 

149-1 

•J 

e  20   11 

[+17]  e  42   47 

JSR, 

e  81-5 

89-4 

Paris 

152  1 

7 

c  20  30 

[+31] 

— 

— 

e  80-5 

87-5 

Vienna 

152-1 

347 

20   21 

[+22] 

• — 

— ■ 

— 

— 

Strasbourg 

152-7 

358 

5   28 

S 

— 

— 

— 

— 

Helwau 

156-9 

297 

25  30 

?PR, 

— 

. — 

— 

— 

Rocca  di  Papa 

1590 

349 

20   30 

[+23] 

— 

— 

■ — 

37-5 

.■?an  Fernando 

160-7 

35 

87    30 

?L 

— 

— 

(87-5) 

123-0 

Additional   records:      Apia  i=+2m.30s.  Sydney  gives   P  =l(>h.5ni.30s., 

a.ssumed  to  be  lOui.  in  error.  Melbourne  gives  S  a*  P  and  records  S  = 

+  19m.30s.  Honolulu  gives  S  a«  P  and  records  iS  =  +18m.l2s.      Adelaide 

gives  L  a^j  S  and  records  SRi  = +25m.l4s.,  L=+27-3m.  Cliicago  L  = 

+  70-5m.  Toronto  E?  ^ +43ni.0s..  eL=+57-3m.  Hamburg  MN  = 

+  89-5m.  De    Bilt    eE  = +44m.lis.,    eLN  =  +79-5m.,    MN  =  +81-5m. 

San  Fernando  MN  =  + 117  -5m. 

May  Sd.  Records  also  at  5h.  (De  Bilt,  Simla,  Honolulu.  Taiholiu,  and  Manila), 
Ch.  (Taihoku,  Calcutta,  and  De  Bilt),  7h.  (Zi-ka-wei),  Sh.  (Andalgala), 
9h.  (Apia),  ISh.  (Honolulu,  Calcutta,  Sydney,  and  Melbourne),  19h. 
(Manila,  Honolulu,  Melbourne,  Sydney  (2),  Perth,  Helwau,  Ascension, 
and  De  Bilt),  21h.  (Ottawa,  Toronto,  Cliicago,  Victoria,  and  Berkeley). 

May  9d.  Records  at  Hi.  (Melbomuc,  La  Paz.  Manila,  and  Apia),  2h.  (De  Bilt), 
7h.  (Zi-ka-wei  and  Taihoku),  16h.  (Helwan),  17h.  (Coimbra),  18h.  and 
19h.   (Helwan),  21h.   (Paris  and  Athens),  22h.  and  23h.  (La  Paz). 

May  lOd.  oh.  15m.  Os.  Epicentre  close  to  Nagasaki,  which  gives  P  =51i.l5m.0s., 
L  =5h.l5m.8s. 

A  P.  O-C.       L.  M. 

o  m.  s.  s.  m.  m. 

Osaka  4-8         1   43  +29         2-9         5-0 

Zi-ka-wei  7-2  —  —      e  3-8  — 

Osaka  gives  MN  =  +4  ■6m. 

May  lOd.  Records  also  at  Oh.  (San  Fernando),  2h.  (Helwan),  6h.  (Azores),  lOh. 
(Tokyo),  13h.  (Manila  and  Bidston).  15h.  (Mizusawa),  18h.  (De  Bilt, 
La  Paz,  Eskdalemuir.  and  Helwan),  19h.  (Helwan),  21h.  (San  Fernando). 

May  lid.  Records  at  4h.  (San  Fernando),  oh.  (Rocca  di  Papa  and  Kodaikanal), 
7h.  (De  Bilt  and  Algiers),  9h.  (Manila).  lOh.  (Apia  and  Chicago),  llh. 
(Helwan),  13h.  (Manila  and  Tokyo),  14h.  (Taihoku),  19h.  (Ascension). 

May  12d.  Records  at  Oh.  (San  Fernando),  3h.  (Mizusawa),  4h.  (Apia),  6h. 
(Helwan),  llh.  (Apia  and  Bidston).  14h.  and  15h.  (Apia),  19h.  (Ascen- 
sion), 201i.  Olclbourne),  21h.  (Lick  and  Berkeley). 


ei3 

May  13d.     Recortls  at  6h.   (Batavia),   1 4 h.   (Manila),   23h.   (San  Fernando).     -"- 

May  14d.  Records  at  3h.  (Apia),  41i.  (Victoria,  Toronto,  and  Chicago),  51i.  (De 
Bilt  and  Helwan),  121i.  (Osaka  and  Hehvan),  15h.  (Mizusawa),  19h. 
(Ascension),  21h.  (Batavia). 

May  15d.  Records  at  Oh.  (San  Fernando),  5h.  (Rocca  di  Papa),  61i.  (Manila), 
12h.  (Helwan),  19h.  (Tortosa  and  Barcelona),  20h.  (Lick),  22h.  (Cipol- 
letti),  23h.  (Apia). 

May  ICd.  Ih.  Dm.  Ob.     Epicentre  21°0N.  127°-OE.  (as  on  1915  July  2d.). 

A  =  -  -502,  B  =  +  -746,  C  =  +  -358  ;         D  =  +  -799,  E  =  +  -602  ; 
G  =  --216,   II  =+-286,   K=--934. 

Manila  and  the  residuals  generally  suggest  an  addition  of  +10s.  to  To  and  a  deep 
focus,  hut  the  evidence  is  inadequate  to  justify  introducing  any  correction. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


Taihoku 

6-4 

310 

1  50 

+  12          — 

_ 

3-7 

3-9 

Manila 

8-6 

223 

e  2   13 

+    3          3   51 

_   2 

4-3 

6  0 

Zi-ka-wei 

11-4 

335 

— 

—      e  4  55 

-    9 

■  — . 

— 

Osaka 

loG 

27 

3  49 

+    2          — 

— 

— . 

16-9 

Colombo 

47-7 

260 

15      0 

?S        (15     0) 

-50 

— 

Honolulu 

09  -2 

74 

e  24  54 

?SR,          — 

— 

e  380 

42-5 

Helwan 

84-4 

300 

23      0 

?S        (23     0) 

-12 

— 

Hamburg 

88-0 

328 

— - 

—  .e.23     0 

-52 

430. 

47  0 

De  Bilt 

91-1 

328 

— 

—    e  24   15 

-10 

e  42  0 

49-8 

Uccle 

92-4 

327 

— 

—         — 

■ — 

e  45  0 

— 

Edinburgh 

92-4 

335 

30     0 

?SR.         — 

— 

51-5 

Rocca  di  Papa 

92-8 

316 

13     6 

-25  (e  18   42) 

?PRi 

e  18-7 

39-6 

Bidston 

941 

333 

29  36 

I            38  42 

?L 

(38-7) 

51-4 

Oxford 

94-4 

330 

— 

—         — . 

— 

52-6 

I'aris 

94-5 

327 

— 

—         — 

— 

c  48-0 

— 

Sliido 

95  1 

330 

— 

. —         — 

— 

52-6 

Coimbra 

1061 

325 

— 

—         — 

— 

e51-5 

Additional  records  :    Osaka  gives  MN  =  +14  •7m.  Helwan  PN  =  +30m.0s. 

(?SR,).        De  Bilt  eSRiN  = +30m.l9s.,   cSR,E  = +30m.33s.,   c=+37ni.l4s. 

May  16d.  llh.  44m.  20s.  Epicentre  45°0N.  135°0E.  (as  was  adopted  for  the 
revised  determination  of  the  earthquake  on  1918  Jau.  30d.  in  the  appendix  to 
that  year). 


A  =--500, 

B  =  +-5 

00.  C 

=  +•707 

;         D  =  +.-707, 

E  =  + 

•707  ; 

G  =  - 

•500, 

11-  +500,  K=  -707. 

A 

Az. 

P. 

O-C.          S. 

O-C. 

L. 

M. 

o 

0 

m.  s. 

s.          m.  s. 

s. 

m. 

m. 

Mizusawa       k. 

N. 

Tokyo 
Osaka 
Kobe 
Zi-ka-wei 

7-4 
7-4 
100 
10-3 
10-3 
17-4 

220 
220 
157 
178 
179 
222 

1   49 

1   58 
3  25 

-    3          3    13 
+    6          3   14 
+  55          3   40 

—  4  40 

—  4  47 

—  c  7     3 

-  8 

-  7 
-49 
+    3 
+  10 
-24 

5^8 
01 

C-6 
6  5 

Additional  records  :    Tokyo  P  may  be  a  minute  \\'rong.  Osaka  gives  MN 

=  +64m.         Kobe  MN  = +6-6m. 

May  16d.  21h.  Im.  35s.     Epicentre  24°0N.  123°0E. 

A=-^498,   B  =  +-766,  C  =  +  407. 

A  P.       O-C.         S.         O-C.        L.  M. 


(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

17 

0  23 

-   3 





05 

0^6 

Hokoto 

3-2 

— 

1   22 

-    6 

19 

2  3 

Zi-ka-wei 

7^3 

— 

— 

e  2   48 

-30 

Manila 

9-6 

c  4  25 

?S 

(e  4  25) 

+    7 





De  Bilt 

86'7 

— 

— 

c  48  4 

497 

Bilt  gives 

also  MX  - 

+  49 -em. 
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May  16(1.     Records  also  at  Oh.  (San  Feriiaudo  aud  Strasbourg),  3h.  (Colombo), 
lOh.  (Edinburgh),  llh.  (Apia),  I8I1.  (Pompeii),  22h.  (Helwau  and  Lick). 

May  17d.     Records  at  Oh.   (Batavia),   6I1.   (Itliaca),   lOli.   (Tokyo  and  Bidston), 
lith.  (Rocca  di  Papa),  23h.  (CipoIIetti). 


May  18d.  lOh.  23m.  56s.     Epicentre  56"0N.  136"-0W. 

A  =  -  -403,  B  ==  -  -389,  C  =  +  -829  ;         D  =  -  -695,  E 
G  =  -o96,   H  =  --576,  K  =  - -559. 


•719; 


A       Az. 


P.       O  -C. 


s. 


o-c. 


De  Bilt 


67-3 


25         —  —   e  19  52 


M. 


0 

0 

m.  s. 

s. 

m.  s. 

s.          m. 

m. 

Sitka              E. 

11 

19 

0   18 

+   1 

— 

—          — 

0-9 

N. 

11 

19 

0  30 

!S 

(0  30) 

-   1          — 

10 

Victoria 

10-8 

129 

4  51 

?S 

(4  51) 

+    1          5-4 

6-3 

z. 

108 

129 

4  48 

?s 

(4   48) 

-   2          5-5 

6-5 

Berkeley 

20-3 

148 

— 

— 

—   e  10-6 

— 

Chicago 

33-9 

93 

13     4 

JS 

(13     4) 

+  25      (16-4) 

— 

Honolulu 

38-3 

214 

— 

— 

—       16-6 

171 

Ithaca 

39-7 

84 

e  19  44 

!h 

— 

—  (e  19-7) 

— 

Northfie^d 

40-7 

79 

— 

— 

— 

—   e  19-6 

— 

Edinburgh 

61-8 

28 

31     4 

!h 

— 

—     (311) 

— 

Eskdalemuir 

62-2 

28 

— 

— 

— 

—       291 

— 

Chicago  gives  S  as  P  aud  L  as  S,  also  L? 
+  43-6m. 


+  20  1m. 


-   2       37  1       38-8 
De  Bilt  gives  MN  = 


May  18d.  lOh.  38  m. 

Os.     Epicentre  24"  ON. 

87°0W. 

A  =+-048, 

B-  --912,  C 

=  +-407 

;         D  = 

=  -•999, 

E  =  -052; 

G  =  + 

•021, 

H  =  --406,  K  = 

-•914. 

A 

Az. 

P. 

O-C. 

S. 

0  -C.        L. 

M. 

0 

0 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

Cheltenham  £. 

170 

28 

— 

— 

7   16 

_  2 

7-6 

N. 

170 

28 

— 

— 

7   12 

-    6            — 

8-0 

Georgetown 

171 

27 

e  3     5 

-61 

7   15 

-   5      e  9-2 

— 

Washington 

171 

27 

e4   10 

+    4 

7     7 

-13          9-2 

— 

Ann  Arbor    n. 

18-5 

8 

4  24 

+    1 

6  48 

-63        10-4 

— 

Harvard         e. 

22-6 

32 

e  4  55 

-17 

— 

—         8-4 

— 

N. 

22-6 

32 

e  5  19 

+    7 

— 

—         7-6 

— 

Additional  records  :     Ann 

Arbor    gives 

PE-  +4m.l2s. 

Harvard 

LE{  = 

+  7-7-11. 

May  18d.  Records  also  at  Oh.  (San  Fernando),  3h.  (La  Paz),  7h.  (Manila),  8h. 
(Harvard),  9h.  (Washington,  Chicago,  and  Sitka),  12h.  (Toronto),  13h. 
(Helwan),  llh.  (Azores),  21h.  (Apia  (2),  San  Fernando,  aud  Rocca  di 
Papa),  22h.  (De  Bilt  and  Chicago),  23h.  (Apia,  Eskdalemuir,  and  Helwan). 


May  19d.  31i.  55m.  54s.     Epicentre  19°0N.  lll^-OE.  (as  on  1918  June  21d.). 
A  =  -  -765,  B  =  +  •556,  C  =  +  326  ;         D  =  +  588,  E  =  +  809  ; 


G  =  -263,  H  =  +-191,  K  =  -946. 


Az. 


O-C. 

s. 


O-C. 


L. 

m. 


M. 


Tokyo 

171 

348 

4   16 

+  10 

7   14 

-   6 



— 

Osaka 

17-4 

336 

4     8 

-    2 

— 

- — . 

7  9 

8^9 

Taihoku 

2 16 

290 

9     4 

?S 

(9     4) 

+    7 

— 

Manila 

22  5 

262 

c  5   12 

+    1 

— 

— 

Zi-ka-wei 

23-7 

305 

e  5  34 

+    9 

— 

— 



— 

Honolulu 

54  1 

78 

c  23   18 

? 





29  1 

32 -2 

Victoria 

7  7  6 

43 

— 

— 

— 



36-9 

45-8 

Helwan 

98^9 

306 

66     6 

?L 





(661) 

De  Bilt 

100-4 

335 

— 

e  26  42 

+  42 

e  481 

56-4 

Eskdalemuir 

100-6 

342 

— 

— 

— 

481 

— 

Bidston 

102-2 

340 

40   18 

? 

51      6 

?L 

(511) 

58-8 

Chicago 

1027 

37 

— 







e  496 

— 

Toronto 

105-8 

30 





. 



65  7 



La  Paz 

1493 

90 

19  28 

[-27] 

— 

— 

— 

Additional  records:     Osaka  gives  MN  =  +9  9m.  Helwan  PN=+65m.68. 

De  Bilt  MN  =  +61-7m.  Eskdalemuir  gives  its  record  as  oa  18d. 

Chicago  L  ^  +51-0m.  and  +59-lm. 
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Mav  19d.     Records  also  at  8h.  (La  Paz).  lOh.  (Tokyo),  12h.  (La  Paz  and  Taihoku 
(2)  ),  18h.  (Helwan),  23h.  (Victoria). 


May  20d.  4h.  20m.  12?. 
A  =  -  -40.3,  B  ■- 


Epicentre  40° -SX.  122-OW. 

=  -  -645,  C  =  +  -649  ;         D  =  -  -848, 
G  =  --344,  H  =  --551,  K=--760. 

(See  Note  at  end.) 


E  =  +  -530 


ZS 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

5, 

m.  s. 

.=. 

m.  g. 

s. 

m. 

m. 

Berkeley 

K. 

2°6 

186 

— 

— 

— 

— 

e  2-5 

5  0 

X. 

2 

6 

186 

— 

— 

— 

— 

e  2-7 

60 

Lick 

3 

1 

174- 

-c  1   12 

-121 

— 

— 

— 

— 

Victoria 

8 

0 

354 

1   23 

-38 

— 

■ — 

2-4 

3-4 

z. 

8 

0 

354 

— 

— 

— 

— 

2-3 

3-4 

Sitka 

K. 

18 

7 

337 

6  48 

?S 

(6  48) 

-67 

6  7-8 

— 

Chicago 

25 

8 

76 

6  11 

+  25 

11     0 

-42 

14-3 

— 

Ann  Arbor 

E. 

28 

5 

74 

— 

— 

— 

— 

171 

17-8 

Toronto 

31 

4 

70 

9     0 

?PR, 

— 

— 

18-5 

21-9 

Ottawa 

33 

5 

65 

6  59 

-   2 

12  45 

+  13 

17-3 

— 

Ithaca 

33 

7 

71 

— 

— 

e  19     5 

?L 

20  0 

— 

Georpetown 

34 

2 

79 

e  7     3 

-   4 

e  12  31 

-12 

e  20-8 

— 

Washingrton 

34 

0 

79 

6  58 

-   9 

— 

— 

e  20-4 

— 

Cheltenham 

34 

4 

79 

16  33 

?L 

— 

— 

20-8 

— 

Honolulu 

36 

0 

250 

13  24 

?S 

(13   24) 

+  14 

— 

— 

Northfleld 

36 

1 

66 

— 

— 

— 

— 

e  15-8 

— 

Harvard 

E. 

37 

6 

70 

i  16  37 

?SR, 

20     8 

? 

e  22-3 

25-2 

X. 

37 

6 

70 

i  16  47 

?SR, 

e  21     3 

? 

e  22-3 

24-8 

Edinburgh 

70 

6 

31 

24  48 

?SR, 

— 

— 

— 

42-8 

Eskdalemuir 

71 

0 

31 

— 

— 

i  20  30 

-   8 

33-8 

— 

Bidston 

72 

4 

33 

21     0 

?S 

(21     0) 

+    5 

— 

40-4 

Kew 

75 

0 

33 

— 

— 

— 

— 

43-8 

Shide 

75 

2 

35 

— 

— 

— 

— 

— 

460 

De  Bilt 

76 

7 

30 

— 

— 

e  21  44 

-    1 

6  35-8 

390 

Hamburg 

77 

3 

27 

— 

— 

— 

— 

6  36-8 

45-8 

Uccle 

77 

4 

30 

— 

— 

— 

— 

— 

39-8 

Paris 

78 

2 

35 

— 

— 

e  21   59 

-   3 

38-8 

47-8 

Coimbra 

79 

3 

45 

— 

— 

— 

— 

e  39-9 

— 

Strasbourg 

80 

5 

32 

— 

— 

— 

— 

42-4 

— 

San  Fernando 

83 

1 

47 

47   48 

?L 

— 

— 

(47-8) 

— 

Rocca  di  Papa 

88 

1 

31 

21  48 

?S 

(21  48) 

-125 

e  50-2 

55-8 

Additional  records  :    Chicago  gives  L=  +15-8m.,  To  =4h.20m.l9s.         Toronto 
eL=+21-5m.  Ottawa    gives    many    other    L's,    also    To  =4h.l9m.54s. 

Georgetown  eX=  +  11m. 4 8s.  Harvard  eX  = -21m.24s.,  T„  =4h.31m.lls. 

Eskdalemuir    eX  =  +25m.2s.,    L=+39-8m.  De    Bilt    eX  = +30m.3l8., 

eB= +30m.35s.,  MX=+440m.  Strasbourg  L=+45-4m. 


May  20d.  4h.  The  above  solution  is  about  the  best  that  can  be  given  on  the 
hypothesis  of  a  single  shock,  but  has  many  obvious  defects.  The  Lick  record 
for  P  is  earlier  than  To :  the  determination  of  To  suits  Chicago  and  George- 
town, but  not  Ottawa,  and  there  are  no  other  records  of  both  S  and  P :  The 
epicentre  should  apparently  be  nearer  Washington  and  Chicago,  azimuth 
78°,  and  also  nearer  Honolulu,  azimuth  250'  :  and  the  same  may  be  said  of 
azimuths  180°  and  350'.  This  last  defect  could  be  remedied  by  the 
hypothesis  of  a  deep  focus,  but  we  have  no  evidence  from  antipodal  stations. 

But  further  it  seems  probable  that  there  was  a  second  shock  about 
4h.31m.lls.,  as  suggested  by  Harvard  (in  the  Xotes).  If  the  De  Bilt  observa- 
tion (given  in  the  Xotes)  eX  =  +30m.31s.  may  be  taken  as  S,  we  have 


P. 

S-P. 

A 

To 

m.  s. 

m.  s. 

(, 

m.  s. 

Harvard 

+  16  37 

3  31 

18-8 

+  12  10 

De  Bilt 

+  21   44 

8  47 

66-2 

+  10  51 

The  accordance  is  none  too  good,  but  may  perhaps  be  accepted  as  evidence 
of  a  second  shock  about  llmin.  later  than  the  first,  say  at  19°-0X.  70°0W., 
as  on  1917  July  13d.  5h.  ThLs  would  work  out  for  the  stations  which  possibly 
record  this  later  shock,  as  follows  : — 

Contimied  on  next  page. 


66 


20d.  4h.  31m. 

OS.     At 

19° -ON.   70 

•OW. 

(as  on  1917  July  13d. 

5h.). 

A  =  +  -323,   B  = 

-•889 

,  c  =  + 

326. 

A 

P. 

O-C. 

S. 

O-C.        M. 

M. 

o 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Cheltenham 

20  G 

r>  in 

-52 

. — 

—         9-9 

. 

Harvard 

2.3-4 

i  .5   44 

-2:i 

0    15 

-IS    c  11-4 

14-3 

Bidston 

fil-2 

10      7 

-13 

— 

—           — 

Eskdalemuir 

(31 -.J 

9   37 

-44 

. — 

—       22-9 



Edinburgh 

61-4 

13   55 

?PR, 

— 

—           — 

21-9 

Paris 

64-4 

ell      6 

+  25 

- — 

—       27-9 

36-9 

De  Bilt 

661 

e  10  51 

-   1 

19  38 

0    e  24-9 

28-2 

May  20d.  Records  also  at  Oh.  (Tokvo,  San  Fernando,  Ootomari,  and  Ilehvan), 
4h.  (La  Paz),  Ch.  (Hehvan),  lOh.  (Hehvan),  12h.  (Bidbton),  17h.  (Simla), 
19h.  (San  Fernando). 

May  21d.  Records  at  Oh.  (Mizusawa),  Ih.  (San  Fernando),  4h.  (Manila),  5h. 
(Athens),  llh.  (Taihoku),  17h.  (La  Paz).  18h.  and  19h.  (Helwan),  22h. 
(Lick),  23h.  (Batavla  and  Manila). 


22d.  llh.  52m. 

369.     Epicentre  52° -ON 

.  178° 

OW.  (as  on  1918  Dec.  9d.) 

A=  -615, 

B  =  -C 

21.  C=  +  -788 

D  =  -035, 

E  =  + 

•999; 

G  =  - 

-■788. 

H  =  -028.  K 

=  -•616. 

A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

5 

m.    s. 

s. 

m.   a. 

8. 

m. 

m. 

Honolulu 

34-4 

146 

e  12     6 

?S    ( 

e  12     6) 

-40 

e  158 

173 

Victoria 

34-4 

76 

— 

(12  18) 

-28 

123 

148 

Osaka 

37-2 

261 

7   22 

-10 

— 

— 

— 

20^3 

Berkeley 

40-8 

90 

— 

— 

— 

__ 

e  15-9 

Zi-ka-wei 

48-2 

271 

e  8  45 

-10 

— 

. — 

— 

Chicaffo 

58-5 

62 

10   11 

+    9 

18  10 

+   5 

28-1 



.\nn  Arbor 

50-2 

59 

— 

— . 

37  4 

— 

Manila 

60-8 

259 

e  10  24 

-f    6 

— 





Toronto 

61-5 

55 

— 

— 

(18  42) 

0 

e  36  5 

42^8 

Ottawa 

62  0 

51 

10  26 

+    1 

18  43 

—   5 

0  29-4 

— 

Xorthfield 

64-4 

50 

— 

— 

6  37   24 

?L 

40-9 

— 

Wasliingrton 

661 

58 

10   50 

-   2 

19   28 

-10 

e  32  2 

— 

Georgetown 

661 

58 

e  10   44 

-    8 

19   25 

-13 

e  37  5 

— 

Harvard 

66-5 

50 

10   34 

-21 

19  43 

-    1 

e  337 

— 

Edinburgh 

720 

3 

20  24 

?S 

(20   24) 

-26 

— 

Eskdalemuir 

72-5 

3 

e  11     2 

-31 

c  21      5 

+   9 

39  4 

— 

Hamburg 

74-2 

355 

12  24 

-41 

— 

0  37  4 

45  4 

Bidston 

74-5 

2 

3  42 

I 

— 

— 

. — 

39-9 

De  Bilt           E. 

75-8 

357 

— 

■ — 

— 

— 

e  38  4 

450 

X. 

75'8 

357 

11   55 

+    1 

21   44 

+   9 

e  37-4 

52-6 

Kew 

76-5 

2 

— 

— 

— 

— 

— 

60  4 

L'ccle 

771 

358 

e  12     0 

-    2 

0  21   54 

+   4 

— 

534 

Vienna 

79  0 

350 

12   13 

0 

22  54 

+  42 

e  44-4 

47  4 

ParLs 

79-2 

0 

— 

— 

e  22   23 

+    9 

43-4 

47  4 

Moncalieri 

82-9 

.357 

e  13  32 

+  57 

22  58 

+    2 

370 

55-2 

Rocca  di  Papa 

85-8 

352 

e  12  30 

—  22 

— 

e  52-2 

58^7 

Tortosa 

87-2 

1 

12  44 

-16 

23   17 

-26 

37-8 

59-3 

Coimbra 

87-4 

8 

— 

— 

e  30  24 

i 

49-4 

— 

Kodaikanal 

90-7 

290 

53  42 

?L 

— 

(53-7) 

— 

Algiers 

91-2 

359 

— 

— 

e  23  54 

-32 

— 

."^an  Fernando 

91-3 

6 

55   54 

?L 

— 

. — 

(55-9) 

72-4 

Colombo 

91-9 

285 

55   24 

?L 

_ 

— 

(554) 

Hehvan 

94-2 

335 

26   24 

?.S 

(26  24) 

+  86 

— 

La  Paz 

1151 

89 

— 

— 

— 

74-3 

— 

Additional  records  :     Osaka  gives  MN  ^  +23 •2m.  Chicago  LE  =  +51  •9m., 

To  =  llh.52m.52s.  Toronto  S  is  given  as  L,  also  L  =  +320m.         Ottawa 

gives  four  other   L's  and  To  =llh.52m.48s.  Washington   L=+37-9m. 

Georgeto^v^l    PX  =  +10m.42s.  Harvard    LE  =  +37-5m.    and     +406m. 

Eskdalemuir  eE  = +16m.34s.,  eN  = +16m.38s.,  iX  =  +21m.7s.  De  Bilt 

eSR,X= +27m.4s.,  To=llh.52m.40s.  Paris  MN  =+ 55  4m.         Helwan 

PX=  +19m.24s. 


May  22d.  Records  also  at  Oh.  (San  Fernando),  3h.  (Athens).  6h.  (Mizusawa  and 
Batavia),  16h.  (Melbourne),  19h.  (Ascension),  21h.  (Helwan),  22h.  (San 
Fernando),  23h.  (Helwan,  La  Paz  (2),  De  Bilt,  and  Pilar). 


§7 

May  23d.  3h.  7m.  35s.     Epicentre  8°-2S.  79'-3W. 

A=+184,  B  =  --973,  C=-143;         D  =  - -983,' E  = --ISe  ;' 
G  =  -026,  H  =  +'140,  K^--990. 


A 

Az. 

.      P. 

O-C, 

.S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

1.3"- 7 

128 

i  3  22 

0 

6     1 

0 

7-0 

8-9 

AndalKdla 

X. 

22-9 

149 

13  37 

?L 

— 

— 

17-5 

18-2 

Pilar 

E. 

27-5 

151 

. — . 

— 

(10  25) 

-25 

10-4 

18^0 

Vieques 

K. 

29-7 

27 

10  35 

?S 

(10   35) 

-54 

- — 

— 

CipoUetti 

32-3 

164 

10  55 

?s 

(10  55) 

-78 

14-0 

92^1 

Toronto 

51-9 

0 

— 

— 

— 

— 

26-0 

32-6 

Ottawa 

53-7 

5 

i  8   28 

-63 

i  17     7 

—    2 

e  24-4 

— • 

("oimhra 

811 

48 

c  12     8 

-18 

22  32 

-   4 

e  38-4 

— 

Honolulu 

82-7 

294 

e  32   13 

1 

— 

— 

e  39-4 

44  5 

Bidston 

88-6 

3S 

24      1 

?S 

(24      1) 

+    2 

(31-9) 

40^7 

Eskdalemuir 

89-0 

35 

— 

— 

23   25 

-38 

— 

- — - 

Barcelona 

891 

49 

• — 

— 

■ — 

— 

e  49-5 

— 

Edinburgh 

89-2 

35 

16   25 

?PRi 

— 

— 

— 

— 

Oxford 

89-2 

39 

i  19     5 

I 

i  23  26 

-39 

— 

— • 

De  Bitt 

E. 

931 

40 

— 

— 

e  23  55 

-51 

e  45-4 

53-4 

X. 

931 

40 

— 

— 

e  24   28 

-18 

e  44-4 

53-7 

Moncalieri 

93-7 

46 

e  17   11 

iPR 

25  51 

+  58 

42  1 

— 

Hamburp: 

96-3 

37 

— 

■ — . 

— 

— 

e  47-4 

55-4 

Rocca  di  Papa 

97  0 

50 

— . 

— 

— - 

— 

— 

49-6 

Helwan 

1120 

61 

26  25 

?S 

(26  25) 

-31 

— 

— 

Colombo 

159-3 

92 

89  25 

?L 

— 

— 

(89-4) 

99-4 

Additional  records  :     La 

Quiaca    A  =19 

•1   Az 

=  138'  gives  L 

=  11 -Om. 

M  = 

+  50  •2m. 

What  is  the  error  in  the  time 

?               Ottawa 

L  =  +37  Im. 

Helwan  PX 

=  -!■ 

-30m.  25s 

May  23d.  6h.  10m.  38s.     Epicentre  30°  OX. 

71°0E.  (as  on  1918  Nov.  29d.). 

A  =  +  -282. 

B  =  +-819,  C 

=  +-500 

D 

=  +-946, 

E  =  - 

-326; 

G  =  + 

-163, 

H  =  +-473.  K  = 

=  -•866. 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

:\r. 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

5°  5 

76 

1   22 

-   3 

2  22 

-   9 

— 

4-2 

Dehra  Dun 

6  0 

85 

2   42 

?S 

(2  42) 

-   2 

— 

— 

Bombay 

11-2 

171 

1   36 

-71 

6   11 

?L 

(6-2) 

- — 

Calcutta 

E. 

17-3 

112 

4   34 

+  25 

8   34 

+  69 

10-2 

— 

X. 

17-3 

112 

4  28 

+  19 

8     4 

+  39 

9-7 

— 

Kodaikanal 

20-7 

161 

— 

— 

— 

— 

10-7 

150 

Colombo 

24-5 

158 

11   22 

? 

13  28 

? 

13-8 

161 

LemberH: 

40-2 

313 

e  9  34 

?PRi 

. — 

— 

220 

29-7 

Zi-ka-wci 

430 

75 

e  8  30 

+  12 

— 

— 

— 

26-2 

Taihoku 

448 

83 

20  22 

?L 

— 

— 

(20^4) 

— 

Vienna 

45  0 

311 

i  8  34 

+    1 

15   24 

+    9 

e  27-9 

35-9 

Pompeii 

46-5 

299 

8  49 

+    5 

— 

— 

— 

■ — 

Pol  a 

46-7 

307 

— 

— - 

e  15  28 

-   9 

291 

33-6 

Rocca  di  Papa 

47-8 

301 

e  9  19 

+  26 

e  15  41 

-10 

e  27-3 

34-5 

Manila 

48-3 

98 

e  9  50 

+  54 

■ — - 

— 

— 

— 

Hamburg: 

49-4 

319 

e  9     8 

+   5 

— 

— - 

e  24  4 

31-5 

Strasbourjj 

50-8 

310 

e  10     2 

+  50 

— 

. — 

c  29-4 

— 

Moncalieri 

511 

306 

11  49 

?PR, 

16  31 

-    1 

26-8 

32-4 

De  Bilt 

E. 

52-2 

315 

— 

— 

e  16  52 

+    6 

e  27-4 

35-5 

X. 

52-2 

315 

— 

— 

e  16  48 

+    2 

e  26  4 

31-2 

Uccle 

52-8 

314 

— 

— 

e  17   22 

+  28 

. — 

37  4 

Osaka 

53-7 

68 

c  9     5 

-26 

— 

• — 

— 

34-5 

Paris 

54-2 

311 

— 

— 

e  23   11 

?SR, 

32  4 

36-4 

Barcelona 

55-6 

303 

. — 

— 

e  17      1 

-28 

e  33-2 

444 

Oxford 

56-3 

317 

9  36 

-12 

17   46 

+    8 

310 

401 

Shide 

56-4 

315 

17   43 

?S 

(17  43) 

+    4 

32  8 

39  2 

Edinburgh 

56-9 

320 

13  52 

?PRi 

— 

— 

39-4 

Tortosa 

56-9 

303 

9  52 

+    1 

17   47 

+   2 

35  6 

— 

Eskdalemuii 

57  0 

319 

e  10   12 

+  20 

e  19  40 

-114 

28-4 

— 

Bidston 

57  1 

317 

16  22 

iS 

22   28 

?SR, 

. — 

33-4 

San  Fernando 

63-2 

299 

37   22 

?L 

. — 

. — 

(37-4) 

44-4 

Coimbra 

63-7 

304 

— 

— 

— 

■ — ■ 

e  32-0 

— 

Melbourne 

96-8 

132 

— 

— 

— 

— 

e  59-4 

64-9 

Victoria 

100-6 

10 

55  45 

?L 

— 

— 

(558) 

67-1 

Toronto 

101-5 

340 

— 

— 

. — . 

— 

58-0 

61-4 

Chicago 

105-6 

345 

— 

— 

— 

— 

e  48^9 

— 

La  Paz 

140-4 

281 

— 

— 

■ — 

— 

68-5 

72-8 

Additional  records  :    Zi-ka-wei 

gives  MX=  +25  •2m. 

Pola  MN  =  +31 -3m. 

Rocca  di  Papa  L  =  +30-lm. 

Hamburg  MN  =  +31 

-Om., 

MZ=  +33  1m. 

Moncalieri  MN 

=  +34-7m. 

Osaka 

MN 

=  +32-3m 

. 

Paris 

MN  = 

-i-32  4m. 

Eskdalemuir  LN  =  +33-4m. 

Coimbra 

L  =  + 

42  4mi 

68 

May  23(1.  18h.  8m.  40s.     Epicentre  30°  ON.  71°  OE,  (as  at  6h.). 
A=+-282,  B  =  +-819,  C  =  + -500. 


Az. 


0-C. 


0-C. 


o 

o 

ra.  s. 

s. 

Simla 

5-5 

76 

e  1   20 

—     ;-, 

Bombay 

11-2 

171 

2  53 

-r     f! 

Calcutta 

K. 

17-3 

112 

7   44 

?s 

Helwan 

34-2 

280 

20  20 

?L 

Hamburg 

49-4 

319 

— 

— 

De  Bilt 

52-2 

315 

— 

— 

(7   44)       -19 


(8-7) 

(20-3) 

e  27-3 

e  28-3 


Calcutta  sives  SN  =-  +  9m.  208.  (?L). 


May  23d.  Ilecortls  also  at  Oh.  (Moncalifri.  Eskdalemuir,  and  Edinburgh).  2h. 
(Rocca  di  Papa).  Ch.  (Taihoku  (2)  ),  8h.  (Vienna),  lOh.  (Taihoku),  12h. 
(Manila,  Mizu.sa\va,  and  Tokyo),  13h.  and  15h.  (La  Paz),  19h.  (Manila), 
20h.  (La  Paz),  23h.  (San  Fernando). 


May  24d.  Records  at  3h.  (La  Paz),  4h.  (Alsricrs),  5h.  (Manila),  9h.  (Helwan,  La 
Paz,  and  Taihoku),  lOh.  (Apia).  14h.  (San  Fernando),  19h.  (Mizusawa 
and  Ascension),  23h.  (Mizusawa). 


May  25d.     Records  at  llh.  and  14h.  (Manila),  18h.  (Ascension),  21h.  (La  Paz 
and  San  Fernando),  22h.  (La  Paz  and  Manila). 

May  26d.     Records  at  3h.  (Batavia),  6h.  (Rocca  di  Papa),  13h.  (La  Paz),  14h. 
(Bidston  and  Manila),   16h.  (Manila),   17h.   (Helwan),   19h.  (Pompeii). 


May  27d.  lOh.  34m.  20s.     Epicentre  37°-2N.  35°-4E. 

A  =  +  -649,  B  =  +  -461,  C  =  +  -605  ;         D  =  +  -579,  E  =  -  -815 
G  =  +  -493,  H  =  +  -350,  K  =  --796. 


A 

Az. 

P. 

O-C. 

S. 

0-C 

L. 

M. 

p 

m.    s. 

3. 

m.  8. 

s. 

m. 

m. 

Helwan 

8°1 

206 

3  40 

+  97 

— 

— 

— 

— 

Athens 

E. 

9-3 

278 

e  2   19 

-    1 

— 

. — 

5-2 

5-8 

N. 

9-3 

278 

— 

— 

4   19 

+   9 

4-8 

5-6 

Lemberf? 

150 

331 

e  3  40 

+    1 

e  6  46 

+  24 

91 

10-8 

Budapest 

15-8 

316 

e  3  34 

-15 

— 

— 

— 

— 

Pompeii 

16-5 

288 

3  54 

—    5 

10   14 

?L 

(10-2) 

— 

Vienna 

17-7 

314 

i  4   15 

^    2 

i  7   40 

+    7 

— 

140 

Pola 

17-8 

302 

e  4   14 

-    1 

e  7  34 

-   2 

e    9-6 

11-8 

Rocca  di  Papa 

18-0 

292 

i  4   16 

-    1 

e  7   49 

+   9 

e  10-3 

— 

Moncalieri 

221 

299 

i  5   20 

+  14 

i  9     1 

-   6 

13-2 

15-6 

Zurich 

221 

306 

e  5     2 

-   4 

— 

— 

— 

— 

Strasbourg 

23  0 

308 

5   20 

+    3 

9  30 

+    5 

12-2 

— 

Hamburg 

24  0 

321 

e  5  34 

+   6 

— 

— 

e  13-7 

16-7 

De  Bilt 

E. 

25-8 

315 

e  5   38 

-   8 

c  9  59 

-19 

13-3 

191 

N. 

25-8 

315 

— 

— 

— 

— 

14-3 

17-4 

Tortosa 

271 

289 

6   12 

+  13 

10   22 

-21 

11-9 

18-4 

Kew 

28-8 

311 

— 

— 

— 

— 

— 

19-7 

Shide 

29-2 

309 

— 

— 

— 

— 

— 

21-2 

Oxford 

29-5 

311 

6  20 

-   3 

— 

— 

13  6 

17-9 

Eskdalemuir 

31-9 

317 

— 

— . 

— 

— 

15-7 

— 

Edinburgh 

31-8 

318 

11   40 

.'S 

(11   40) 

-25 

■ — 

21-2 

San  Fernando 

33  0 

282 

21   40 

?L 

— 

(21-7) 

22-7 

Additional  records  :    Pola  gives  MN  =  + 10 -Sm. 
To=10h.35m.4s.  Zurich    e=+lra.468. 

apparently  in  Central  European  time — Ih. 


Moncalieri  MN  =  +15-4ra., 
Tortosa    gives    its    record 
east  of  Greenwich. 
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May  -JTrl.  171i.  -'Tin.  3:^.      Epicuutrc  01    UN.  101  'OE. 

A  =  -  -SSe,  B  =  +  191,  C  =  +  -809  :         D  =  +  -326,  E  =  +  -946  ; 
G  -  -  -765,   H  -  +  -263,  K  -  -  -588. 

The  epioeutre  51    oN.  161^  OE.,  used  ou  1917   Jan.  30,  would  suit  the  European 
Statious,  but  uot  Mizusawa  or  Zi-ka-\vei. 

M. 
m. 


Mizusawa         J 

Zi-ka-wei 

Honolulu 

Manila 

Chicago 

Edinburgh 

Toronto 

Hamburg 

Eskdalemuir 

De  Bilt 

Kew 

Uccle 

Vienna 

Strasbourg 

Kodaikanal 

MoncaUeri 

Colombo 

Rocca  di  Papa 

Pompeii 

Tortosa 

Helwan 

Rio  Tinto 

San  Fernando  N, 


N. 


Az. 

230 
248 
120 
234 

50 
351 

42 
342 
351 
34ti 
350 
347 
338 
344 
272 
342 
269 
339 
339 
335 
347 
319 
350 
350 


4   42 


e  13   21 
e  9  35 


19  57 


11  57 
48  33 

50  57 
e  12  22 
e  12   19 

12  21 
12  36 
22  57 
52  57 
50  57 


O  -C.         S. 
s.        m.  s. 
0         8  24 

—  (e  12   48) 
?S      e  18  45 

+  26  — 

—  e  20  21 
?S        (19  57) 


i  11   16  0 

11   17       -r    1 
11   31      +1 


20   25 
20  52 


e  31   20 
24  23 


23     1 

(22  57) 


O-C. 

s. 
-  1 
-25  1 
JSRi   ( 

+  23 
-22 


Additional  records  :     Toronto  gives  L 
+  48-9m.,     T„=17h.27m.l2s. 
Fernando  PE  =  +53m.57s. 


?L 

?L 
0 

-  3 

-  4 

-  4 
•JS 
?L 
?L 

24  ^m.   (?SRj). 


+  114 


12-8 
22-4 

38-3 

36-6 
e  35  0 

35  0 
e  35  0 

e  40  0 
e  46  0 

(48-6) 
41-6 

(51-0) 
e  42-8 


(530) 
(51-0) 

De  Bilt 


27-0 


36-4 
41-4 
430 

42-8 
52  0 


54  0 
53-8 

12-8 


44-7       521 


Helwan    gives    PE  =  +24m.57s. 


68  0 
62  0 

MN  = 

San 


May  27d.     Records  also  at  Oh.  (San  Fernando  and  Helwan),  Ih.  (Helwan),  ISh. 
(Mizusawa),   20h.   (Helwan),   22h.   (San   ITernando). 


May  2Sd.  3h.  3m.  55s.     Epicentre  53  •5N.  163°oE. 

A  =  --570,   B  = +169,  C= +804;  D  = 

G  =  --771,   H  =  +-228,  K  = 


+  •284,  E 
-•595. 


+  •959; 


This  is  a  puzzling  case.     It  is  difficult  to  reconcile  the  fairly  detinite  indications 
of  the  European  stations  with  the  absence  of  any  records  from  China  and  Japan. 


Az. 


P.        O  -C. 


O-C. 


Honolulu 

43  4 

123 

e  18 

5 

?SR, 

Chicago 

66-9 

51 

— 

— 

Hamburg 

70-7 

346 

e  11 

20 

-   1 

De  Bilt 

72-8 

348 

11 

35 

0 

Strasbourg 

75-9 

345 

11 

58 

+    4 

Paris 

76-4 

350 

— 

Moncalieri 

79-3 

345 

— 

— 

Colombo 

80  •& 

271 

52 

5 

?L 

Rocca  di  Papa 

81  5 

340 

e  12 

18 

-10 

Tortosa 

84  5 

349 

12 

38 

-   7 

Helwan 

87^2 

320 

58 

5 

»L 

20 


23 


m. 

21  1 

361 

e  411 

0  361 

e  461 
e  43-6 
(521) 

471 
(58-1) 


De  Bilt  gives  also  MN  =  +488m..  To  =3h.4m.9s. 


May  28d.  5h.  39m.  22s.     Epicentre  37=  ON. 
A  =+-748,  B  =  +  -2S0,  C=+-602 


20'5E.  (as  on  1918  July  5d.). 
D  =  +-350,   E  =  --937 


De  bilt  albtt  give,*  AIN  =  +10-5jii. 


M. 

m. 

26  1 


49  1 
42-7 


511 


124 

57^8 


G  =  + 

•564, 

H  =  +-2 

11,  K  = 

-•799. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Athens 

2-8 

69 

eO  44 

0 

1   17 

0 

1-4 

1-6 

Pompeii 

5  9 

311 

1   32 

+    1 

3  22 

+  41 

(3-4) 

— 

Rocca  di  Papa 

7-6 

311 

1  35 

-20 

— 

— 

4-4 

Helwan 

11-6 

125 

12   38 

? 

— 

— 

— 

— 

Moncalieri 

12-4 

314 

— 

— 

— 

— 

e6-2 

— . 

Do  Bilt 

18-5 

330 

— 

— 

— 

— 

9-4 

11-2 

70 


May  28d.  Records  also  at  4h.  (Helwan'),  lOh.  (Colombo).  14h.  (Manila),  ISh. 
(Batavia),  19h.  (Athens).  -'Ih.  (Ootomari),  22h.  (San  Fernando),  23h. 
(Lick). 


May  29d.  lOh.  59m.  45s.     Epicentre  31°-5N.  100°-5E. 


A -155,  B 


=  +  -838,  C  =  +  -522  :         D  =  +  -983,  E  =  +  182  ; 
G  =  -095,  H=+ol4,  K=--853. 


A  focal  height  0-020  above  the  normal  level  has  been  assumed  for  this  earthquake. 


Corr. 

for 

Focus 

A 

A?.. 

P 

O-C. 

t. 

O-C. 

L. 

M. 

^ 

^ 

^ 

ni. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Calcutta            E. 

+  0-4 

14-0 

233 

3 

33 

+  1 

6 

33 

+  15 

8-2 

10-4 

N. 

+  0-4 

14-0 

233 

3 

39 

+  7 

6 

27 

+  9 

8-2 

10-4 

Zi-ka-weJ 

+0-7 

17-9 

85 

e4 

16 

-  8 

e7 

38 

-15 

. — 

10-9 

Taihoku 

+  0-8 

19-6 

104 

4 

40 

-  6 

- 

— 

10-5 

— 

Simla 

+  0-8 

19-9 

275 

e9 

3 

?S 

(p9 

3') 

+  25 

— 

13-2 

Manila 

+  11 

25-2 

127 

o5 

40 

-11 

10 

57 

+  29 

12-9 

150 

Bombay 

-^1-3 

27-9 

250 

11 

5 

?s 

(11 

5) 

-15 

— 

160 

Kobe 

-^1-4 

29-1 

74 

6 

49 

+  16 

- 

— 

— 

17-8 

Osaka 

-1-4 

29-3 

74 

6 

47 

+  12 

- 

_ — 

— 

16-9 

Kodaikanal 

-1-4 

301 

230 

12 

9 

?S 

(12 

9) 

+  9 

19-2 

24-8 

Colombo 

^1-4 

31-2 

224 

10 

15 

? 

— 

— 

23-2 

Tokyo 

-1-5 

32-7 

75 

18 

3 

?L 

- 

- 

— 

(18-0) 

— 

Batavia 

-fl-7 

38-2 

171 

0  7 

22 

-32 

- 

— 

e20-2 

— 

Lemberg 

+2-4 

581 

312 

30 

33 

?L 

32~ 

27 

•> 

(30-6) 

34-6 

Helwan             e. 

+  2-4 

58-4 

289 

19 

9 

?S 

(19 

9) 

+  36 

— 

39-8 

X. 

+  2-4 

58-4 

289 

25 

15 

?L 

— 

{25-2) 

39-9 

Vienna 

+  2-5 

63-4 

314 

11 

1 

+  11 

16 

10 

?PR, 

30-2 

36-8 

Hamburg 

+  2-5 

65-4 

320 

— 

— 

e  24 

15 

?SR, 

e34-2 

370 

Rocca  di  Papa 

+  2-6 

68-1 

309 

u20 

13 

?S 

fp20 

13) 

-21 

e38-8 

42-2 

Strasbourg 

+  2-6 

68-6 

315 

— 

— 

e28 

15 

?SR. 

— 

— 

De  Bill              E. 

+  2-6 

68-7 

320 

— 

— 

e20 

42 

0 

e34-2 

38-9 

N. 

+  2-6 

68-7 

320 

— 

— 

6  20 

43 

+   1 

— 

39-1 

Uccle 

+  2-6 

70-0 

319 

— 

— 

- 

_ 

e36-2 

39-2 

Moncalieii 

+  2-6 

701 

312 

e21 

0 

?s 

(6  21 

0) 

+  2 

36-7 

43-4 

Edinburgh 

+  2-6 

71-3 

325 

21 

15 

?s 

(21 

15) 

+  2 

— 

42-8 

Paris 

+  2-6 

71-6 

318 

— 

— 

— 

36-2 

— 

Eskdalemuir 

+  2-6 

71-6 

325 

— 

— 

- 

- 

— 

30-2 

— 

Kew 

4-2-6 

71-9 

321 

— 



_ 

— 

— 

48-2 

Oxford 

+  2-6 

72-4 

321 

14 

25 

?PR, 

121 

23 

-   3 

— 

— 

Bidston 

+  2-6 

72-5 

322 

29 

21 

?SR, 

- 

— 

— 

402 

Shide 

+  2-6 

72-8 

320 

21 

28 

?S 

(21 

28) 

-  2 

— 

46-6 

Barcelona 

+  2-6 

75-3 

311 

— 

— 

e  30 

15 

?SR, 

e40-6 

43-2 

Coimbra 

+  2-7 

82-8 

315 

— 

— 

e29 

15 

?SRi 

e  43-7 

— 

+  2-7 

82-8 

315 

— 

— 

e36 

45 

? 

44-2 

47-8 

Rio  Tinto 

+  2-7 

83-0 

311 

41 

15 

VL 

_ 

— 

(41-2) 

54-2 

San  Fernando 

+  2-7 

83-5 

310 

43 

15 

?L 

- 

— 

(43-2) 

52-2 

Ottawa 

+  2-9 

1031 

358 

— 

— 

— 

— 

e55-2 

— 

Chicago 

2-9 

106-4 

7 

— 

— 

- 

- 

— 

59-2 

- 

Additional  records:  Zi-ka-wei  gives  MX  =  +10-2ui.,  T,  =10h.59m.50s. 
Manila  MX  =  +14 -7m.,  T„  =10h.58m.45s.  Kobe  MN  =  +17-2m.  Lem- 
berg +  33m.33s.  Vienna  grives  its  record  as  on  28d.  Hamburg  gives 
its  record  one  hour  too  soon.  Rocca  di  Papa  eS  =  +28m.22s.  De  Bilt 
gives  eN  =  +2Sm.20s.,  eE  =  +28m.30s.  ( ?SR,).  Moncalieri  S  =-  +28m.338. 
MN  =  +43-2m.  Oxford  i  =  +19m.l0s.  Coimbra  gives  a  Milnc  record 
in  addition  to  it^s  xisual  one.  San  Fernando  MN  =  +55 -2m.  Chicago 
L=  +70-2m. 


May  29d.     Records  also  at  3h.  (.Manila),  6h.  (Toronto).  8h.  and  13h.  (Taihoku), 
18h.   (Rio  Tinto),   22h.   (San  Fernando),  23h.   (Lick). 


May  30d.     Records  at  Oh.  (Athens),  4h.  (Manila),  12h.  and  14h.  (La  Paz),  loh. 
(Helwan),  16h.  (Osaka),  22h.  (San  Fernando),  23h.  (Osaka). 
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May  31(1.  IGh.  2m.  40s.     Epicentre  33°-2N.  ISS'OE. 

A  =  --622,  B  =  +  -560,  C  =  + -548. 


A 


P. 


O-C, 


s. 


O  -C.       L. 


M. 


Oaaka 

2-6 

1      2 

+  21 

— 

— 

— 

6-9 

Tokyo 

2-8 

1   42 

+  58 

— 

— 

(1-7) 

— 

Mizusawa 

E. 

6-4 

1   28 

-10 

2  44 

-11 

— 

— 

N. 

6-4 

2  26 

?s 

(2   26) 

-29 

(40) 

— 

Zi-ka-wei 

14-2 

e  3  34 

+    5 

— 

— 

— 

— 

Manila 

24-2 

5   28 

-   2 

— 

— • 

— 

— 

Hamburg 

82-3 

— 

■ — 

— 

— 

e  50-3 

56-3 

De  Bill 

85-3 

— 

— 

0  23   11 

-11 

e  47  -3 

59-4 

Helwaii 

86-4 

63   20 

JL 

— 

— 

(63-3) 

— 

Additional  records  :    Osaka  gives  MN  =  +6  •7m.     Tlie  Osaka  record  is  given  as 
30d.  De  Bilt  MN=+530m.  Helwan  PN  =  +H0m.20B. 


May  31d.     Records  also  at  Oli.  (La  Paz  and  Manila),  .5h.  (Taihoku),  12h.  (Denver), 
14h.  (Batavia),  21h.  (Dc  Bilt),  23h.  (Mizusawa  and  Tokyo). 


June  Id.  Ch.  51m.  los.     Epicentre  25°-7N.  124°-8E. 

A  =  -  014,  B  =  +  -740,  C  =  +  -434  ;         D  =  +  321,  E  =  +  -571  ; 
G  =  --247,  H  =  +  -356,  K;  =  --901. 

A  depth  of  focus  0-040  has  been  assumed. 


Corr. 

for 

Focus 

A 

A-^. 

P 

O-C. 

S 

O-C. 

L. 

M. 

^ 

^ 

ni. 

s. 

s. 

m. 

s. 

s. 

m. 

111. 

Taihoku 

+  0-1 

3°0 

257 

0 

58 

0 

_ 

- 

— 

1-4 

1-6 

Hokutti 

-fO-1 

5-2 

247 

2 

1 

+  39 

- 

_ 

— 

2-8 

3-0 

Zi-ka-wei 

-0-1 

6-2 

333 

el 

32 

-   1 

2 

33 

-13 

— 

2-7 

Manila 

-0-6 

11-7 

199 

2 

49 

+  3 

_ 

- 

— 

5-2 

5-4 

Kobe 

-0-8 

12-7 

42 

2 

54 

-  4 

_ 

_ 

— 

5-5 

— 

Osaka 

-0-8 

12-8 

43 

2 

56 

-  3 

_ 

_ 

— 

5-4 

8-3 

Tokyo 

-1-2 

16-2 

48 

3 

40 

+   1 

6 

39 

+  7 

— 

7-6 

Mizusawa 

-1-5 

19-2 

42 

4 

13 

0 

7 

39 

+  6 

— 

— 

Ootomari 

-21 

25-3 

30 

e6 

17 

4-58 

(9 

21) 

-  8 

9-4 

— 

Batavia 

-3-1 

36-4 

210 

e6 

56 

-   3 

12 

19 

-10 

— 

14-3 

(Wonibo 

-3-7 

46-7 

256 

8 

47 

+  29 

_ 

_ 

— 

— 

14-8 

Kodaikaiial 

-3-8 

47-3 

261 

14 

35 

?S 

(14 

35-| 

-20 

16-1 

17-1 

HonoKilu 

-4-9 

69-8 

75 

— 

— 

(19 

17) 

-   7 

19-3 

20-6 

Vienna 

-5-2 

82-3 

321 

i  12 

5 

+  3 

23 

23 

+  93 

55-8 

— 

Hamburg 

-5-2 

82-9 

328 

e  12 

8 

+  3 

e22 

10 

+  13 

e41-8 

48-8 

De  Bilt              E. 

-53 

86-1 

328 

12 

23 

-   1 

22 

36 

+  3 

e45-8 

51-7 

Strasbourg 

-5-3 

86-3 

323 

12 

23 

-   2 

24 

21 

+  106 

48-0 

— 

Zurich 

-5-3 

87-1 

321 

e  12 

27 

-   2 

- 

- 

— 

— 

— 

Uccle 

-5-3 

87-2 

327 

12 

27 

-  3 

e22 

41 

-   4 

— 

— 

Eskdalerauir 

-5-4 

87-6 

333 

12 

29 

-   2 

22 

49 

+   1 

38-8 

— 

Rocca  di  Papa 

-5-4 

88-0 

317 

12 

32 

-   2 

(6  23 

47) 

+  54 

e23-8 

25-0 

BesanQon 

-5-4 

88-7 

325 

12 

37 

-   1 

- 

— 

— 

— 

Bidston 

-5-4 

88-9 

330 

23 

47 

?S 

(23 

47) 

+  44 

— 

53-3 

Kew 

-5-4 

89-0 

330 

— 

— 

- 

— 

— 

48-8 

Moncalieri 

-5-4 

89-0 

320 

13 

34 

+  54 

24 

34 

+  89 

42-3 

— 

Oxford 

-5-4 

89-3 

330 

12 

30 

-11 

i  23 

6 

-  2 

— 

— 

Paris 

-5-4 

89-4 

326 

e  12 

39 

-   3 

i  24 

46 

+  98 

46-8 

— 

Shide 

-5-4 

90-0 

330 

12 

39 

-  7 

e23 

7 

-  8 

— 

54-5 

Rio  Tinto 

-5-5 

101-8 

322 

— 

— 

27 

47 

•? 

— 

63-8 

Chicago 

-5-6 

106-5 

24 

i  24 

32 

?S 

(124 

32) 

-92 

42-8 

— 

La  Paz 

— 

164-8 

55 

i  19 

57 

[-15] 

- 

— 

46-3 

— 

Additional  records  :  Zi-ka-wei  gives  MN  =  +2-9m.,  T„  =61i.51ni.30s.  Manila 
MN=+5-3m.  Osaka  MN  =  +9-2m.  Chicago  seems  to  have  an  error 
of  some  13m.20s.  in  the  records.  De  Bilt  P.  =  +13m.21s.,  S,  =  +24m.lls., 
e  =  +28m.lls.,  eN  = +34m.29s.,  T„,  =6h.51m.21s.,  T,,  =6h.51m.41s.  It 
would  seem  that  De  Bill  records  a  second  shock  20s.  later  than  the  above  from 
a    more    distant    origin.         Uccle    P»=+13m.23s.  Eskdalemuir    PRi ? 

=  +15m.58s.,  T„=6h.51m.20s.  Rocca  di  Papa  S?  =  +16m.35s.  (?PR,). 
Bidston  S  =  +31m.l7s..  8?  =  +36m.50s.  Oxford  i  =  +24m,46s.  Shide 
S  =  +24m.55s.         Chicago  gives  S  =  +33m.24s.  (?SR,) 
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June  Id.  12h.  46m.  20s.     "Epicentre  30°-0N.  71°  OE.  (as  on  1919  May  23d.). 

A  =  +  -282,  B  =  +  -819,  C  =  +  -500  :         D  =  +  -946,  E  =  -  -326  : 
G  =  +  163,  H  =  -f  -473,  K  =  -  -866. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

„ 

m.  f. 

s. 

m.  s. 

s. 

m. 

Simla 

oo 

76 

e  2  28 

?S 

(e  2  28) 

—   3 

— 

Bombay 

11-2 

171 

4  42 

?S 

(4  42) 

-17 

— 

Helwau 

34-2 

280 

14  40 

?L 

— 

(14-7 

Rocca  di  Papa 

47-S 

301 

8  30 

-17 

— 

— 

Hamburg 

49-4 

319 

e  9  22 

4-19 

— 

— 

— 

Strasbourg 

50-8 

310 

9  34 

+  22 

— 

— • 

— - 

De  Bilt           E. 

52-2 

315 

e  11   22? 

PRx 

c  17      8 

+  22 

e  19-7 

Edinburgh 

56-9 

320 

16  40 

JS 

(Ifi  40) 

-65 

— 

M. 


—  —         9-8 


Dc  Bilt  gives  e  =  +15m.42s. 

June  Id.  Records  also  at  Oh.  (San  Fernando),  6h.  (San  Fernando,  Kobe,  and  La 
Paz),  14h.  (Bata\-ia  and  Manila),  15h.  (Edinburgh,  Hehvan,  Kodaikanal, 
Colombo,  and  Zi-ka-wei),  ISh.  (Tokyo),  21h.  (La  Paz  and  Rio  de  Janeiro), 
22h.  (Mizusawa). 

June  2d.  Records  at  Oh.  (San  Fernando),  3h.  (^lizusawa),  5h.  (La  Paz),  6h. 
(Toronto),  7h.  (Victoria),  9h.  (Rocca  di  Papa),  23h.  (Rocca  di  Papa, 
Osaka,  Tokyo,  and  San  Fernando). 

June  3d.  7h.  24m.  28s.     Epicentre  37-'0X.  20=  oE.  (ds  on  1919  May  28d.). 
A  =  +  -748,  B  =  +  -280,   C=+-602. 

O-C. 


A 

P. 

O-C. 

s. 

g 

m.  s. 

s. 

m.  s. 

Athens 

2-8 

0  0  40 

-    4 

e  1   19 

Pompeii 

5-9 

1  34 

+    3 

— 

Rocca  di  Papa 

7-6 

e  1  51 

-   4 

— 

Vienna 

11-6 

e5     2 

JS 

(e  5      2 

Hambiirg 

181 

— 

— 

— 

De  Bilt 

18-5 

— 

— 

— 

L. 

M. 

m. 

m. 

1-4 

1-8 

(e  6-3) 
e  8-5 
e9-8 

3-8 
12-5 

Athens     gives     iP  = +0ni.47s.,     PRiX  - +lm.l6=.,     MN  =  +l-6m.         Vienna 
gives  S  a«  P  and  L  as  S. 

Jime  od.  Records  also  at  Oh.  (Athens),  Ih.  (San  Fernando),  4h.  (De  Bilt,  Athens, 
and  Rocca  di  Papa),  llh.  (La  I'az),  12h.  (La  Paz  and  Helwan),  14h. 
(Bidstoa  and  Mizusawa).  17h.  (La  Paz),  18h.  (Rio  Tinto),  20h.  (Apia), 
21h.  (PJdinbm-gh  and  Strasbourg). 

June  4d.  Records  at  Oh.  (San  Fernando),  lli.  (Hehvan,  Simla,  and  Calcutta), 
4h.  and  5h.  (La  Paz),  7h.  (Zxu-ich  and  Chur),  Sh.  (Apia),  9h.  (La  Paz, 
Hehvan,  and  Chicago),  lOh.  (Helwan),  llh.  and  19h.  (Manila),  21h. 
(Rocca  di  Papa). 

June  5d.  Records  at  Oh.  (San  Fernando),  2h.  (Manila  and  Batavia),  3h.  and  Sh. 
(Helwan),  9h.  (Sydney),  llh.  (Bidston),  loh.  (Taihoku),  17h.  (Manila 
and  Batavia),  19h.  (Helwan),  22h.  (Berkeley). 

June  Gd.  Records  at  4h.  (Helwan),  lOh.  (Edinburgh),  llh.  (Batavia),  13h. 
(Osaka  and  Kobe),  18h.  (Rio  Tinto  (2)  ). 

June  7d.  23h.  6m.  30s.     Epicentre  26"  ON.  143°0E.  (as  on  1919  May  Id.). 
A  =  --718,  B  =  +o41,  C=+-438. 


Tokyo 
Osaka 
Mizusawa         K. 

Zi-ka-wei 
Apia 
De  Bilt 

Additional   rcoord*; 

The  Apia  rccordx  luuy  refer  to  a  local  nhuck. 


A 

P. 

O-C. 

S. 

O-C.        L. 

M. 

5 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

101 

2  39 

+    8 

4   27 

-  5          — 

6-9 

10-9 

2   31 

-12 

6-6 

13-2 

2   35 

-41 

3  50 

-119           — 

— 

13-2 

2  41 

-35 

3  54 

-115           — 

— 

19-6 

6  4  37 

+    1 

— 

—           — 

— 

59-3 

e  13  48 

?PR.       14-6 

— 

93-7 

— 

— 

— 

—    e  48-5 

60-4 

Osak 

a   2-ivcs 

MN  = 

+  6-8ni. 

l)f    Hilt   MN 

=  +cr6ui 
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June  7d.  Records  also  at  Oh.  (San  Fernando,  Taihoku,  Kobe,  and  Osaka),  6h. 
(Manila),  8h.  (Taihoku,  Manila,  and  Mizusawa),  9h.  (Mlzusawa),  lOh. 
(Mizusawa  and  Tokyo),  llh.  (Batavia),  14h.  (Kodaikanal  (2)  ),  15h. 
(Rocea  di  Papa  and  Kodaikanal),  20h.  (Batavia),  22h.  (Rocca  di  Papa). 


June  8d.  23h.  14m.  15s.     Epicentre  Si'-GN.  140°-7E.  (as  on  1919  May  4d.). 
A=--637,   B  =  +-521,  C  =  + -568. 

A            P.       0-C.          S.          0-C.  L.  M. 

o          m.  s.         s.         m.  s.           s.  in.  m. 

Tokyo                       1  -3      e  0  26      +   6         0  33        -   3  —  — 

Osaka                       4-3         —             —         2     4+6  2-8  3-2 

Mizusawa       R.       4-5         1   23      +13         1   56        -   8  —  — 

X.        4-5          1    18      +    8          1   58        -   6  —  — 

Kobe                         4-6         2  37      +86         —               —  3  0  3  1 

Taihoku                 19-2         0  21          ?           —               _  _  _ 

Kobe  gives  MN  =  +4  1m. 


June  8d.  Records  also  at  Oh.  (San  Fernando  and  Helwan),  8h.  (Osaka  and 
Tokyo),  lOh.  (Simla),  16h.  (Mizusawa,  Tokyo,  and  Osaka),  18h.  (Taihoku, 
Tokyo  (2),  and  Zi-ka-wei),  21h.  (Lick  and  Berkeley),  22h.  (Mizusawa  and 
Osaka). 


June  9d.  7h.  13m.  35s.     Epicentre  41°-5N.  34°  OE. 

A  =  +  -621,  B  =  +  -419,  C  =  +  -663  •  D  =  +  -559,  E  =  -  -829 

G  =  +-549,   H  =  +  -371,   K  =  --749. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

„ 

o 

m. 

s. 

P. 

m.  s. 

s. 

m. 

m. 

Athens            e. 

8-7 

248 

2 

12 

0 

4     2 

+   6 

4-5 

4-9 

N. 

8-7 

248 

— 

— 

4     0 

+    4 

4-6 

4-8 

Lemberc 

10-8 

324 

i  2 

50 

+    9 

i  4  45 

-    5 

e5-7 

11-4 

Budapest        e. 

12-2 

304 

2 

31 

-31 

— 

— 

— 

— 

Vienna 

14  1 

304 

3 

31 

+    4 

6  39 

+  29 

i  8-3 

11-3 

Pompeii 

14-6 

273 

3 

34 

0 

6  55 

+  33 

101 

12-4 

Rocca  di  Papa 

15-9 

278 

e  3 

50 

-    1 

8   16 

?L 

e  10-8 

— 

15-9 

278 

e  3 

56 

+    5 

e  6  36 

-17 

e  8-4 

101 

Florence 

16-8 

285 

2 

25 

-97 

5  55 

-78 

— 

7-3 

Milan 

18-4 

291 

4 

29 

+   7 

— 

— 

— 

11-7 

Zurich 

190 

297 

e  4 

31 

+    2 

— 

— 

— 

— 

Moncalieri 

19-4 

289 

4 

36 

-1-    2 

8     9 

-   1 

10-8 

11-9 

Strasbourg 

19-8 

300 

4 

41 

+    2 

8  20 

+    1 

10-9 

13-6 

Hamburg 

20  1 

315 

e  4 

46 

+    4 

i  8  33 

+    8 

e  12-3 

16-3 

Besancon 

20-7 

296 

4 

55 

+    6 

8  50 

+  12 

13-4 

— 

Marseilles 

211 

285 

4 

52 

-   2 

— 

— 

— 

— 

De  Bilt 

22-2 

308 

5 

10 

+    3 

9  10 

+    1 

-     110 

16  1 

Uccle 

22-4 

305 

e  5 

8 

-   2 

e  9  13 

0 

e  12-4 

14-4 

Paris 

23-2 

299 

e  5 

17 

-   2 

e  9  31 

+    2 

13-4 

18-4 

Barcelona 

23-7 

281 

5 

4 

-21 

9  27 

-11 

11-8 

16-4 

Algiers 

24-3 

270 

e  5 

26 

—    5 

— 

— 

13-4 

16-9 

Tortosa 

251 

280 

5 

37 

-   2 

9  55 

-10 

121 

17-3 

Kew 

25-3 

305 

— 

— 

— 

— 

— 

16-4 

Oxford 

260 

306 

5 

46 

-   2 

10   25 

+   3 

— 

— 

Bidston 

27-4 

308 

9 

25 

?S 

(9  25) 

-83 

(12-1) 

18-4 

Eskdalemuir 

27-8 

312 

— 

- 

— 

(10  45) 

-10 

10-8 

— 

Rio  Tinto 

31-2 

276 

9 

25 

?S 

(9  25) 

-149 

22-4 

— 

San  Fernando 

31-4 

273 

13 

25 

?L 

— 

— 

(13-4) 

22-4 

Simla 

35-9 

92 

e  22 

7 

?L 

• — 

— 

(e  22-1) 

— 

Colombo 

53-3 

119 

29 

25 

?L 

— 

— 

(29-4) 

— 

Cape  Town 

76-8 

193 

41 

19 

?L 

— 

— 

(41-3) 

51-3 

Chicago 

81-5 

320 

— 

- 

— 

— 

— 

e  41-4 

— 

Additional  records:  Athens  gives  iN=+2m.50s..  iE=+2m.56s.,  mi  = 
+  4m.l3s.,  m,  =  +4m.24s.,  m3=+4m.29s..  To  =7h.l3m.35s.  Moncalieri 
MN  =  +ll-8m.,       To=7h.l3m.46s.  Hamburs    MN  =  +12-4m.,       To  = 

7h.l3m.37s.  De  Bilt  i=+5m.l6s.,  MN  =  +13-6m.,  To  =7h.l3m.448. 
Uccle  iP  =  +5m.l6s.,  T,  =7h.l3m.36s.  Paris  ePN  = +6m.238.,  T,  = 
7h.13m.348.         San  Fernando  MN=+17-9m. 
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JutiP  9d.  14h.  16m.  10s.     Epicentre  39'oX.  133°-.3E. 

A  =  --529,   B  =  +  -562,  C  =  + -636. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Osaka 

51 

1   19 

0 

— 

— 

— 

5-5 

Mizu-sawa 

E. 

61 

1   33 

0 

2  47 

+    1 

— 

— 

X. 

61 

1   50 

+  17 

2  52 

-f    6 

— 

— 

Tokyo 

6-4 

1   36 

9 

5   19 

?L 

(5-3) 

S-0 

La  Paz 

loOo 

19   1ft 

[-40] 

— 

— 

— 

Osaka  gives  MX  =  +9  •7m. 

June  9d.  15h.  47m.  15s.     Epicentre  41'oX.  34''0E.  (as  at  7h.). 

A  =  +  -621.  B  =  +  -419,  C  =  +  -663  ;  D  =  +  -559,   E  =  -  -829 

G  =  +-549,  H  =  +  -371,  K  =  --749. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

t, 

o 

m.  s. 

S, 

m.  8. 

s. 

m. 

m. 

Athens 

8-7 

248 

e  2     1 

-11 

4     4 

-f   8 

4-5 

4-8 

Lemberg 

10-8 

324 

i  4   41 

?s 

(4   41) 

-   9 

c  71 

12-2 

Helwan 

11-8 

191 

6  45 

?L 

— 

(6-8) 

— 

Vienna 

141 

304 

i  3   25 

-   2 

— 

— 

8-6 

13-4 

Pompeii 

14-6 

273 

4   29 

-7-55 

9  46 

?L 

(9-8) 

— 

Rocca  di  Papa 

15-9 

278 

i  3   25 

-26 

— 

- — 

4-2 

Moncalieri 

19-4 

289 

e  4   37 

4-    3 

8  20 

-MO 

10-7 

15  0 

Strasbourg 

z. 

19-8 

300 

4  34 

—    5 

— 

— 

— 

— 

Hamburg 

201 

315 

e  6  45 

I 

— 

— 

— 

11-8 

De  Bilt 

22-2 

308 

5   20 

-M3 

— 

— 

e  12-8 

16-3 

Uccle 

22-4 

305 

e  5     3 

-    7 

— 

— 

e  13-8 

— 

Paris 

23-2 

299 

— 

— 

— 

— 

e  12-8 

16-8 

Moncalieri  gives  MN  =  -f  15-2m.,  To  =15h.47m.l4s.         De  Bilt  MX  =  -l-15-2m. 

June  9d.     Records  also  at  Oh.  and  4h.  (La  Paz),  16h.  (Apia),   17h.  (Helwan),  21h. 
(Rocca  di  Papa). 


June  lOd.  20h.  9m.  15s.     Epicentre  4'ON.  144'0E.  (as  on  1917  June  18d.). 

A  =  -  -807,  B  =  -I-  -586,  C  =  +  070  ;         D  =  +  -588.   E  =  +  -809  ; 
G  =  -056,  H=+-041,  K  =  --998. 


Manila 
Zi-ka-wei 
Sydney 
Melbourne 
Honolulu 
Victoria 
Helwan  e. 

De  Bilt  E. 

N. 

Toronto 
Helwan  gives  PX 


A 

25°0 

34-5 

38-5 

41-8 

58-8 

88-8 

107-4 

114-0 

114-0 

118-4 


Az. 

297 

325 

171 

178 

67 

41 

302 

334 

334 

36 


P. 

m.  .•;. 


e  4 
7 


58 
45 


O-C.  S 

s.  m. 

—   e  10 

-131         — 

-i-   3         — 


—  —       14   15 

e  21   21      ?SR,         — 


O-C. 


-17 


70  45 


?L 


—  —    e  47   21 


L. 

M. 

m. 

m. 

11-8 

140 

16-6 

17-8 

27-8 

34-8 

53  -8 

60-2 

(70-8) 

— 

e  56-8 

73-0 

e  58-8 

72-7 

48-6 

49-4 

71m.45s. 


June 


lOd.  Records  also  at  Oh.  (Mizusawa),  Ih.  (San  Fernando),  21i.  (Manila), 
4h.  (Sydney  (2)  ),  5h.  (Sydney),  7h.  (Denver),  .sh.  (La  Paz  and  Taihoku), 
9h.  (Helwan).  14h.  (Manila  and  Taihoku).  15h.  (Athens),  19h.  (San  Fer- 


nando),  21h.  (Batavia  and  Kodaikanal).  22h.  (Apia). 


June  lid.  Records  at  3h.  (Rocca  di  Papa),  5h.  (Helwan),  6h.  (La  Paz,  Melbourne, 
Manila,  and  Victoria),  7h.  (Bidston.  Sydney,  Batavia,  and  De  Bilt), 
llh.  (Ootomari),  12h.  (Osaka).  13h.  (La  Paz),  14h.  (Manila  and  Osaka), 
18h.  (San  Fernando  and  Apia). 


Juno  12d.  Records  at  5h.  (La  Paz),  llh.  (Chicago,  Sydney,  Apia,  and  Melbourne), 
12h.  (Helwan  and  San  Fernando),  13h.  (Tokyo,  Osaka,  and  Mizusawa), 
15h.  (Osaka  and  Mizusawa),  18h.  (Strasbourg),  19h.  (Osaka,  Mizusawa, 
and  Manila),  20h.  (Helwan),  21h.  (Hamburg). 
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June  13d.  Records  at  6h.  (Helwan),  7h.  (Bidaton),  8h.  (Manila),  llh.  (La  Paz), 
12h.  (Kodaikanal),  14h.  (San  Fernando),  17h.  (Manila),  18h.  (Lick, 
Kodaikanal,  and  Hamburg),  22h.  (Colombo). 

June  14d.  Records  at  3h.  (Athens),  7h.  (Berkeley),  8h.  (Victoria),  21h.  (Kobe 
and  Osaka),  22h.  (San  Fernando),  23h.  (Kobe  and  Osaka). 

June  15d.  18h.  49m.  49.     Epicentre  30°0N.  71'0E.  (as  on  June  Id.  12h.). 

A  =  +  -282,  B  =  +  -819,  C  =  +  -500  ;  D  =  +  -946,  E  =  -  -326  ; 

Q  =  +163,  H  =  +  -473,  K  =  --866. 

M. 
m. 
3-7 


18-0 
71-9 


A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

P 

m.  s. 

s. 

m.  s. 

s. 

m. 

Simla 

5-5 

76 

i  2  32 

?S 

(i  2  32) 

+    1 

— 

Bombay 

11-2 

171 

4  48 

?S 

(4   48) 

-11 

- — 

Calcutta 

17-3 

112 

5   20 

+  71 

7      2 

-23 

8-8 

Helwan 

E. 

34-2 

280 

12   56 

?S 

(12  56) 

+  13 

— 

Lemberg 

40-2 

313 

8   50 

+  53 

e  15   32 

+  82 

• — - 

Vienna 

45  0 

311 

i  8   26 

-   7 

9  44 

1 

10-7 

Pompeii 

46-5 

299 

9  46 

+  62 

11   30 

?p'r, 

— 

Rocca  di  Papa 

47-8 

301 

i  8   53 

0 

— 

— 

— 

Zurich 

50-3 

310 

e  9      7 

_    2 

. — - 

— 

— 

Strasbourg 

z. 

50-8 

310 

9     9 

-    3 

— 

— 

— ■ 

Monealicri 

511 

306 

9   21 

+   7 

(17   27) 

+  55 

17-4 

De  Bilt 

52-2 

315 

9   18 

-   3 

— 

— 

c  68-9 

Uccle 

52-8 

314 

e  9  22 

-  3 

— 

— 

— 

Mizusawa 

571 

60 

(10     2) 

+    9 

10     2 

IP 

— 

Honolulu 

110-3 

47 

— 

— 

— 

53-9 

10-2 


76-6 

56-2 

Additional  records  :    Helwan  gives  PN  =  +  13m.56s.  Lemberg  M  =  + 15  ^m., 

e=+16m.50s.         Vienna     PN=+8m.24s..      SE  =  +9m.4.3s.  Rocca     di 

Papa  MN  =  +10-4m.         De   Bilt  e  =  +20m.2s.,   MN=+80-8m. 

Juno  15d.  Records  also  at  Oh.  (Athens),  8h.  (Helwan),  lOh.  (Chicago  and  Wash- 
ington), llh.  (Helwan^  14h.  (Batavia  and  Manila),  16h.  (Victoria  and 
Toronto),  17h.  (Victoria),  18h.  (Toronto),  19h.  (Mizusawa),  20h.  (Manila 
(2)  and  Moncalieri). 

June  16d.  Records  at  5h.  (Manila),  15h.  (Lick  and  Ascension),  16h.  (Colombo  and 
Helwan),  22h.  (San  Fernando),  23h.  (Apia). 

June  17d.  Records  at  6h.  (Melbourne  and  La  Paz),  7h.  (Helwan),  13h.  (Batavia 
(2)  ),  llh.  (Batavia),  17h.  (Rocca  di  Papa),  22h.  (Lick). 

.Tune  18d.  Records  at  Oh.  (Tokyo,  Osaka,  De  Bilt,  Mizusawa,  and  Zi-ka-woi), 
Ih.  (Helwan  and  San  Fernando),  3h.  (Helwan,  Zi-ka-wei,  De  Bilt,  Manila, 
and  Ootomari),  4h.  (Ootomari  and  Mizusawa).  5h.  (Pompeii),  6h.  (Rocca 
di  Papa  and  Helwan),  7h.  (Mizusawa),  22h.  (.San  Fernando). 

June  19d.  Records  at  2h.  (Denver),  3h.  (Batavia),  4h.  and  13h.  (Mizusawa), 
15h.  (Barcelona),  20h.  (Ziirich),  21h.  (Apia  (2)  ),  22h.  (Batavia),  23h. 
(San  Fernando). 

June  20d.  Records  at  4h.  (Berkeley,  Lick,  Helwan,  La  Paz,  and  Manila),  5h. 
(Colombo),  12h.  (Helwan),  13h.  (Manila),  14h.  and  17h.  (Kodaikanal), 
18h.  (Lick.  Kobe,  and  Kodaikanal),  21h.  (Manila  and  San  Fernando), 
22h.  (Manila). 

June  21d.  Records  at  3h.  (Tokyo),  4h.  (Batavia,  Apia,  and  Manila),  6h.  and  8h. 
(Manila),  9h.  (Batavia),  llh.  (Manila,  Lick,  and  Berkeley),  20h.  (Batavia), 
23h.  (La  Paz). 

I  June  22d.     Records  at  Oh.  (San  Fernando),  6h,  (Batavia),  7h.  (Strasbourg),  16h. 
(Manila),  21h.  (Apia). 
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June  2Sd.  6h.  26in.  10«.     Epicentre  41°0X.  U4  -OE.  (as  on  1917  Nov,  15d.). 

A  =  -  -611,  B  =  +  iU,  C  =  +  -656  ;         D  =  +  -588,  E  =  +  -809  ; 
G  =  --531,   H  =  +-386.  K  =  --755. 

A  Az.           P.  0-C.         S.  0-C.  L.  M. 

a          o  m.  s.  s.         m.  s.  s.  m.  m. 

Mizusawa                    2-9  230          0  37  -    8          16  -14  —  — 

Ootomari                   5-7  351  e  1   29  +    1         —  —  2-4  — 

Tokyo                          0-3  214          1   44  +    8          2  56  +4  —  5-2 

Osaka                           9-2  230          2  27  +    8        (4   13)  +    5  4-2  5-3 

Kobe                            9-4  231          2  29  +7        (4   17)  +4  4-3  5-4 

Harabum                  77-5  334          —  —    e  21   50  -   5  e  428  46-8 

De  Bilt                      80-3  336         —  —    e  21   50  -37  e  39-8  47-8 

Bidston                    81-5  341  27   14  ?SR,      33     2  ?  —  50  1 

Paris                         840  336         —  —         —  —  e  468  53-8 

Helwan                      85-7  307  50  50  ?L           —  —  (50-8)  — 

Additional  records:    Mizusawa  gives  SN=+lm.5s.         Osaka  MN  =  +5-5m. 
KobeMN  = +5-5m.  Hamburg  MN  = +47 -801.         De  Bilt  MN  = +52  1ni. 

Helwan  PN  =  +49m.50s. 

Jtme  23d.  Records  also  at  Ih.  (San  Fernando),  2h.  (Batavia),  13h.  (Apia),  15h. 
(Helwan). 

June  24d.  18h.  34m.  30s.     Epicentre  17'-3X.  120''-5E.  (determined  by  De  Bilt). 

A  =  -  -485,  B  =  +  -823,  G  =  +  -297  ;         D  =  +  -862,  E  =  +  -508  ; 
G  =  -151,  H  =  +-256,  K  =  --955. 

A  Az.  P.  O-C.         S.  O-C.         L.  M. 

o  o  m.  s.  s.  m.  8.  s.  m.  m. 

Manila  2-8  170  e  0  51  +    7  —  —  1-4  5-8 

Taihoku  7-8  7e0  30  ?  —  —  —  — 

Osaka  21-9  35  5     3-1  —  —  91  10-2 

Batavia  27-1  211  e  5  50  -  9  —  —  —  — 

Colombo  410  261  13  30  ?S  (13  30)  -51  —  25-5 

Honolulu  76  1  73  —  —  —  —  41-5  51-5 

Helwan  80-8  299  23  30  ?S  (23  30)  +57  —  — 

Hamburg  87  7  327  e  12  47  -16  e  23   30  -19  e  46-5  55-4 

De  Bilt  910  326  —  —  e  23  42  -42  e45-5  55-4 

Strasbourg  913  322  —  —  —  —  e  49-5  — 

Eskdalemuir  93-3  332  —  —  —  —  50-5  — 

Kew  94  1  329  —  —  —  —  —  57-5 

Paris  94-2  325  —  —  —  —  48-5  — 

San  Fernando  106-4  320  12  30  -131  —  _  _  _ 

Additional    records:     Manila    gives    MN— +7-lm.         Osaka    MN— +10-4m. 
Helwan    PN-+24m,30s.   (?S).  Hambm-g    MN=-+49-5m.  De  Bilt 

MN  =  +50-8m.,  also  Epicentre  17'-3N.  120°-5E.,  as  adopted. 

June  24d.  Records  also  at  Oh.  (San  Fernando).  2h.  (La  Paz).  5h.  (J^urich),  llh. 
(Mizusawa),  13h.  (Helwan  and  Taihoku),  19h.  (Manila  (2)  ),  20h.  (Hel- 
wan), 21h.  (Manila  and  Point  Loma).  22h.  (San  Fernando),  23h.  (Manila). 

June  25d.  Records  at  4h.  (Batavia).  9h.  (Helwan),  16h.  (Manila),  17h.  (San 
Fernando  and  Helwan),  20h.  (Rio  Tinto). 

June  26d.  18h.  58m.  Os.     Epicentre  34"-5N.  10°0W.  (as  on  1918  Sept.  15d.). 

A  =  +  -812,  B  =  -  143,  C  =  +  -566  ;         D  =  -  174,  E  =  -  -985  : 
G  =  +-.558,   H  =  -098,  K=--824. 

A  Az.           P.  0-C.  S.  0-C.        L.  M. 

o  o  m.  8.  8.  m.  8.  8.  m.  m. 

Tortosa                     10-4  50  2  51  +15  —  —  6  3  7  6 

Algiers                       10-9  74  4  38  ?S  (4   38)  -14  5-8  6-2 

Barcelona                 11-8  50  —  —  —  —  e  6  0  8-0 

Paris                         170  29  —  —  —  —  e  100  — 

Uccle                         19-4  28  —  —  —  —  ellO  — 

De  Bilt            E.        207  27  _  _  _  _  124  14-8 

N.       20-7  27  —  —  —  —  e  120  15-2 

Hamburg                 23-7  30  —  —  —  —  e  14  0  15-2 

Helwan                     350  86  24     0  ?L  —  —  (24  0)  — 

Additional  records  :  Hamburg  gives  MN  = +16 -em.       Helwan  PN  =  + 22m.08. 
(»L). 
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Juuf  2Gd.  Records  also  at  Ih.  (San  Fcruando),  2h.  (Honolulu),  4h.  (La  Paz), 
8h.  (San  Fernando),  9h.  (Hulwan),  llh.  (tftra.sboui-?),  171i.  (Apia,  Kodai- 
kaual.  and  Melbourne).  18h.  (Rio  Tinto). 


June  27d.     Records  at  9h.  (Manila),  19h.  (Melbourne  and  San  Fernando),  20h. 
(Hehvan  and  De  Bilt). 


June  2Sd.  4h.  40m.  5U.<.     Epicentre  4'-5S.  131'-0E.  (a^  on  1915  May  5d.). 


A=  --Gi 

i, 

B  =  -f -7 

52,  C 

=  -•078 

D 

=  +-755, 

E  =  -f 

-656  : 

G  =  -!- 

-051, 

H  =  --0 

59 

K  = 

-997. 

A 

Az. 

P. 

O 

-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Manila 

21°- 5 

333 

e  4  54 

-    5 

— . 

— 

— 

— 

Batavia 

24  1 

267 

e  5   24 

-    5 

— 

— 

e  13-8 

Ill 

Taihoku 

309 

343 

3   16 

I 

— 

— 

. — - 

— 

Perth 

30-9 

206 

10   10 

I 

— 

— 

— 

— 

Adelaide 

31-2 

168 

11   58 

?S 

(11  oS) 

+    4 

20-0 

21-4 

Melbourne 

35-7 

161 

— 

— 

13     4 

2 

21-2 

24-9 

Colombo 

52-4 

282 

33   10? 

Ih 

— 

— 

(33-2?) 

36-2 

Kodaikanal 

55-4 

286 

33     4 

?L 

• — 

— 

351 

37-2 

Honolulu 

74-2 

66 

e  32   10 

?L 

• — 

— 

45-0 

48-3 

Helwau 

100-6 

298 

25   10 

JS 

(25   10) 

-51 

— 

— 

Hamburar 

111-6 

327 

— 

— 

— 

— 

e  56-2 

— 

De  Bilt 

K. 

114-9 

326 

— 

— 

— 

— 

e  58-2 

61-3 

X. 

114-9 

326 

e  22  10 

I 

— 

— 

e57-2 

61-5 

Uccle 

115-9 

325 

— 

— - 

. — 

— 

e  62-2 

— 

Eskdalemuir 

116-0 

333 

— 

— 

■ — 

— 

55-2 

— 

Bidston 

117-3 

33] 

55   28 

2L 

62  34 

I 

(55-5) 

77-7 

La  Paz 

151-7 

138 

20   10 

[  +  12] 

— 

— 

— 

— 

Additional  records:    Adelaide  irives  PRi  = +13m.l0s.,   S  =  +15m.40s.,  SRi  = 
+  16m.46s.  Perth  -f  59m.  10s.  Melbourne  SR,  =  + 16m.4s.,  Hehvan 

PX  =  4-24m.l0s.      (?S).  De      Bilt      To  =4h.40m.39s.     Epicentre      4''-9S. 

131  =  -5E.  Bidston  PRi  = -r59m.l6s. 


June  28d.  lOh.  26m.  53s.     Epicentre  35°-0N.  90°-5E. 

A=--007.  B  =  +-819.  C=+-574;         D  =  +l-000,  E  =  + -009 
G  =  --005,    11  = +-574,   K  =  --819. 


A 

Az. 

P. 

0-C. 

S. 

O  -C.         L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Simla 

ll°-8 

255 

e  9     1 

? 

— 

—          — 

9-6 

Calcutta 

K. 

12-6 

189 

3     7 

0 

5   25 

-    9           — 

— 

X. 

12-6 

189 

3     7 

0 

5   43 

-   9           — 

— 

Zi-ka-wei 

26-1 

90 

— 

— 

e  8  36 

-108           — 

— 

Kodaikanal 

27-5 

208 

17   55 

?L 

— 

—      (17-9) 

— 

Taihoku 

28-5 

102 

6   14 

+    1 

— 

—          8-5 

8-9 

Colombo 

29-8 

202 

16      7 

?L 

— 

—      (161) 

■ — • 

Manila 

34-2 

119 

e  6  59 

-   8 

— 

— 

Batavia 

440 

156 

— ■ 

— 

-^ 

—    e  18-2 

— 

Hehvan 

49-5 

282 

26      7 

?L 

— 

—      (26-1) 

— 

Hamburg 

57-2 

316 

— - 

. — 

- — 

—    e  36-1 

421 

De  Bilt 

E. 

60-4 

315 

— - 

— 

— 

—    6  38-1 

41-3 

X. 

60-4 

315 

— 

— 

— 

—   e  341 

39-3 

Bidston 

63-7 

319 

17   31 

?S 

(17  31) 

-98          — 

43-8 

Additional  records 

Zi-ka-wei 

gives  e  = 

+  2m.5 

4s.         Helwan  PN  =  +  25m. 7s. 

June  28d.  Records  also  at  Ih.  (San  Fernando  and  Vieques),  2h.  (Hehvan  and  De 
Bilt),  3h.  (Batavia),  16h.  (Manila  and  Hehvan),  17h.  (San  Fernando), 
19h.  (Athens),  21h.  (iUzusawa),  22h.  (San  Fernando). 
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June  29fl.  Sh.  14m.  37 
A=-i--708,   B 


Epicentre  J3  -SX.  ]1  •2E. 

=  +  140,  G  =  +  -692  ;         P  =  +  -194,  E  =  -  -981  ; 
G  =  -l--679,   H  =  -f-134.   K=--722. 


This  earthquake  was  orisruially  attributed  to  tlie  epicentre  active  on  1918 
Nov.  6d.,  viz.,  44'-6N.  IS'-.iE.  But  tlic  next  shock  (at  15h.)  is  obviously  from 
au  orisrm  near  Florence,  and  it  seems  probable  tliat  tliis  was  a  preliminary 
disturbance  from  the  same  place. 


Az. 


O-C. 


S. 


O-C. 


M. 


Florence 

00 



0 

0 

0 

— . 

— 

— 

0-2 

Pola 

2-2 

61 

e  0 

26 

—    8 

— • 

— 

e  0-8 

2-4 

Rocca  di  Papa 

2-3 

152 

e  0 

40 

+   4 

— • 

— 

— 

1-7 

Moncalieri 

2-S 

295 

0 

57 

+  13 

1   24 

+   7 

1-6 

— 

Pompeii 

3-9 

142 

10 

4-    9 

— 

— 

2-2 

2-7 

Zurich 

E. 

4-0 

332 

e  1 

3 

+    1 

12     il 

+  14 

— 

2-3 

N. 

4-0 

332 

e  1 

2 

0 

i  2     6 

+  16 

— 

2-4 

Mai'seillcs 

4-3 

266 

c  1 

57 

?S 

(e  1   57) 

-    1 

(e  2-7) 

— 

Besancon 

5  0 

316 

21 

■?s 

(2  21) 

+    4 

— 

Strasbourg 

Z. 

5-3 

334 

21 

-    1 

2  50 

+  25 

(2-81 

— 

Vienna 

.3-7 

37 

53 

+  25 

2  48 

+  12 

3-2 

3-S 

Paris 

7-8 

313 

e  2 

18 

+  20 

— 

— ■ 

4-4 

6-4 

Uccle 

8-4 

329 

e  3 

47 

JS 

(e  3  47) 

0 

— 

— 

De  Bilt 

9-2 

336 

- 

- — 

— 

— 

e  4-8 

— 

Hamburg 

9-8 

356 

- 

— 

— 

— 

e  4-6 

7-5 

Additional  records:     Zurich   gives   iPN  = +lm.l7s.,   iPE  = +lm.l8s.,   ePV  ^ 
+  lm.2s.  Hamburg  MN  = +5 ■6m. 


1919. 


June  29d.  15h.  6m.  12s.       Epicentre  43°  8N.  11°  2E. 

(as   at   81i. ). 


A=  +-708. 

B  =  +140.  C 

=  +•692 

:        D 

=  + 

•194, 

E  =  - 

■981  ; 

G  =  + 

•679, 

H  =  +134,  K  = 

=  -•722. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Florence 

0°0 

— 

0     1 

+  1 

- 

— 

— 

— 

Pola 

2-2 

61 

iO  29 

—   5 

(e  0 

51) 

-   9 

e  0^8 

15 

Rocca  di  Papa 

2-3 

152 

i  0  39 

+    3 

1 

8 

+   5 

1-1 

1-8 

Moncalieri 

2-8 

295 

0  50 

+    6 

1 

17 

0 

1^8 

2  1 

Chm- 

3-2 

338 

0  52 

+    2 

i  1 

36 

+    8 

— 

— 

Pompeii 

3  9 

142 

i  1      1 

0 

- 

— 

2-2 

3-8 

Zurich 

E. 

4-0 

332 

e  1      2 

0 

i  2 

7 

+  17 

— 

2-6 

X. 

4-0 

332 

e  1     2 

0 

i  2 

12 

+  22 

— 

2  5 

V. 

4  0 

332 

e  1     2 

0 

i  2 

13  f 

+  23 

— 

2  5 

Marseilles 

4-3 

266 

i  1   10 

+    3 

e  2 

10 

+  12 

— 

3  1 

Ne  achat  el 

4-4 

318 

1     8 

0 

- 

— 

— 

— 

Besancon 

5-0 

316 

1   20 

+    3 

1 

54 

-23 

3^8 

— 

Strasbourg 

5-3 

334 

1   20 

-    2 

2 

24 

-   1 

— 

— 

Vienna 

5-7 

37 

i  1   24 

-    4 

2 

13 

-23 

2-6 

3  3 

Barcelona 

7-0 

254 

e  1   45 

-    1 

3 

28 

+  18 

4  2 

5  3 

Paris 

7-8 

313 

0  1   56 

_    2 

e  3 

26 

—   5 

4-2 

5^8 

Tortosa 

8-4 

253 

2   10 

(     3 

3 

51 

+    4 

4-2 

16  2 

Uccle 

8-4 

329 

2      3 

-    4 

3 

35 

-12 

3^8 

— 

De  Bilt 

9-2 

336 

2    13 

-    6 

4 

3 

-   5 

44 

5^8 

Algiers 

9-3 

224 

2   22 

+    2 

4 

18 

+    8 

5  6 

7  3 

Hambm-g 

E. 

9-8 

356 

e  2  27 

0 

o  4 

15 

-    8 

— 

7  9 

X. 

9-8 

356 

e  2   25 

_    2 

i  4 

31 

+    8 

— 

5^5 

Lemberg 

10-7 

51 

i  2  30 

-10 

e  4 

12 

-36 

e  6^7 

7^8 

Kew 

10-8 

319 

— 

— 

- 

— 

— 

6^8 

Athens 

E. 

11-2 

117 

c  2  39 

-    8 

c  5 

23 

+  24 

e  6-2 

8-1 

N. 

11-2 

117 

— 

— . 

c  5 

1 

+    2 

e  57 

8-3 

Oxford 

11-5 

318 

2  48 

-   4 

4 

55 

-12 

5  2 

8-3 

Bidston 

13-4 

321 

6  30 

2L 

8 

0 

? 

(6-5) 

— 

Rio  Tinto 

14-7 

252 

1    48 

? 

- 

— 

6-8 

Eskdalemuii 

14-8 

326 

— . 

— 

5 

48 

-39 

— 

— 

Coimbra 

E. 

150 

263 

3   29 

-10 

6 

43 

+  11 

— 

9  4 

X. 

15  0 

263 

— 

— 

6 

29 

-    3 

7^8 

9-3        1 

San  Fernando 

15-2 

247 

3    12 

-30 

— 

- 

— 

7  3 

7-8       1 

Helwan 

21-2 

124 

4   48 

-   7 

- 

— 

— . 

—       1 

Ottawa 

58-6 

307 

9  58 

—    5 

0  18 

6 

0 

c  283 

1 

Toronto 

61-8 

307 

— 

— 

- 

— 

33  6 

374 

Georgetown 

63-2 

300 

e  11    17 

+  44 

i  15 

34 

? 

— 

— 

(Jhicago 

07-7 

309 

19  52 

!S 

(19 

52) 

-   6 

321 

—       1 

Victoria 

79-5 

331 

— 

— 

— 

— 

45-6 

La  Paz 

93-9 

253 

12  18 

-79 

- 

— 

— 

— 

For  Notes  see  next  poi/e. 
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Notes  to  Ju.ve  •ZQd.  loh.  Om.  lis. 

Additioual  records  :  Moucalieri  trives  MX  ^  —  •^•Um.,  To  ^loli.6m.26B.         Zurich 
iPE  = +lm.l7s.,     iE  = -lm.22s.,     iPN  = +lm.l6s.,     iN  = -7-lm.23s.,     iV  = 


-rlm.23s.,    To--15h.6m.l2s.  MarseiUes 

De  BUt    MN  =  +8-6m.,     To -loh.6m.lls. 
loh.^ni.oTs.         San  Fernando  MN=10-8m. 
To=15h.6m.5s.  Toronto    L  =  +36-3m. 

Chicago  S  =  +24m.29s.  (?SRi),   L=-r39-8m. 


MN  =  +2-7m.,  T„=15h.6m.7s. 
Athens  e  =  -f  4m.32s.,  To  = 
Ottawa  ePRiN  =  +12m.28s., 
Georgetown   iX  =  —  15m.36s. 


'  29d.  16h. 

36m. 

15s.     Epicentre  43'  SX 

.  11^  ^E.  (as  at  1 

oh.). 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Pola 

2-2 

61 

e  0  21 

-13 

— 



e  0-7 

0-8 

Rocca  di  Papa 

2-3 

152 

i  0  32 

-   4 

i  1     8 

4-    5 

- — ■ 

1-6 

Moncalieri 

2-8 

295 

0  56 

^12 

1    19 

—    2 

1-8 

— 

Chur 

3-2 

338 

e  0  46? 

-   4 

i  1   22 

-   6 

— 

— 

Pompeii 

3-9 

142 

el      0 

-    1 

2     0 

-^    13 

(2-0) 

2-5 

Ziuich 

E. 

40 

332 

e  0  55 

-   7 

i  2     4 

-fl4 

— 

2-2 

X. 

40 

332 

e  0  54 

-   8 

i  1   46 

-    4 

— ■ 

— 

Strasbourg 

5 -3 

334 

2      2 

?S 

(2     2) 

-23 

2-9 

— 

Vienna 

5-7 

37 

e  1    10 

-18 

2   10 

-26 

2-5 

3-6 

De  Bilt 

9-2 

336 

— 

— 

— 

— 

6  4-8 

— 

Hambui'g 

9-8 

356 

— 

— 

— 

— 

e  5  0 

— 

Xo  additioual  records. 


1919.     June  29d.  23h.  14m.  15s.     Epicentre  14°-5N.  86°0W. 

(as  on  1918,  June  13d.). 

A  =  +  068,  B  =  -  -966,  C  =  +  -250  ;         D  =  -  -998,  E  =  -  070  ; 
G  =  +-017,  H  =  --250,  K  =  --968. 

Lick,  Berkeley,  and  La  Paz  suggest  a  possible  deep  focus,  but  there  is  no  sup- 
port for  this  from  the  antipodal  stations. 


Az. 


O-G. 


O-C. 


L. 


M. 


Balboa  Heights 

E. 

8 

3 

130 

2 

59 

+  53 

4 

45 

+  60 

60 

7-7 

X. 

8 

3 

130 

3 

5 

+  59 

4 

41 

+  56 

61 

— 

Port  au  Prince 

13 

7 

71 

e  3 

4 

-18 

6 

51 

+  50 

(6-9) 

8-7 

Vieques 

E. 

20 

0 

77 

4 

57 

+  16 

8 

56 

+  33 

11-2 

15-4 

X. 

20 

0 

77 

5 

12 

+  31 

9 

28 

+  65 

11-9 

15-8 

Cheltenham 

E. 

25 

6 

17 

5 

59 

+  15 

10 

39 

+  25 

171 

16-5 

X. 

25 

6 

17 

5 

59 

+  15 

10 

40 

+  26 

151 

19-5 

Georgetown 

E. 

25 

7 

16 

e  5 

53 

+   8 

110 

33 

+  17 

e  12-2 

12-9 

Z. 

25 

7 

16 

e  5 

53 

+   8 

e  10 

34 

+  18 

e  12-2 

190 

Washington 

25 

7 

16 

5 

51 

+    6 

10 

33 

+  17 

13-2 

— 

Chicago 

27 

3 

357 

6 

0 

-    1 

10 

40 

-   6 

131 

• — . 

Ann  Arbor 

E. 

27 

9 

4 

6 

9 

+    2 

11 

3 

+   6 

13-8 

14-8 

X. 

27 

9 

4 

6 

27 

+  20 

11 

21 

+  24 

14-2 

15-8 

E. 

27 

9 

4 

6 

15 

+    8 

11 

3 

+  6 

— 

15-8 

X. 

27 

9 

4 

6 

27 

+  20 

11 

9 

+  12 

15  0 

15-8 

Tucson 

28 

8 

312 

11 

45 

?S 

16 

39 

?L 

24-8 

Ithaca 

29 

1 

14 

e  6 

13 

-   6 

i  10 

59 

-20 

— 

— 

Torouto 

29 

7 

10 

7 

39 

+  74 

12 

9 

+  40 

180 

19-2 

Xorthfield 

31 

8 

20 

6 

45 

0 

12 

5 

0 

15-0 

— 

Ottawa 

32 

1 

12 

i  6 

46 

-    2 

i  12 

9 

-    1 

17-2 

— 

La  Paz 

35 

6 

151 

i  6 

53 

-25 

i  12 

18 

-46 

15-9 

21-2 

Lick 

39 

0 

315 

— 

- 

■ — 

e  13 

15 

-37 

— 

— . 

Berkeley 

39 

7 

315 

e  7 

30 

-22 

— . 

26  1 

La  Quiaca 

E. 

41 

7 

152 

33 

45? 

? 

— 

- 

— 

40-4 

41-2 

X. 

41 

7 

152 

• — 

- 

— 

- 

— . 

39-S 

51-8 

Victoria 

45 

7 

326 

8 

4 

-34 

14 

27 

-   57 

23-8 

34-0 

Andalgala 

46 

2 

155 

— 

- 

— 

(15 

33) 

+    2 

15-6 

16-2 

Pilar 

50 

8 

155 

8 

33 

-39 

- 

— 

240 

apoUetti 

56 

0 

163 

11 

3 

?PR, 

- 



24 -2  f 

40-2 

Honolulu 

68 

4 

288 

11 

3 

-   4 

e  20 

27 

+  20 

e  31-2 

35  0 

Coimbra 

71 

3 

51 

e  11 

26 

+    1 

i  20 

54 

+  12 

311 

368 

71 

3 

51 

11 

25 

0 

21 

15 

+  33 

33-2 

35-4 

Rio  Tinto 

72 

9 

55 

8 

45 

? 

62-8 

San  Fernando 

73 

3 

56 

11 

15 

-23 

_ 

. — 

39-8 

Eskdalemuir 

74 

0 

35 

11 

43 

+    1 

21 

24 

+  10 

36-8 

39-6 

Bidston 

74 

2 

40 

4 

27 

i 

10 

45 

? 

31  0 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

s. 

O-C 

L. 

M. 

Q 

„ 

m.  s. 

E). 

m 

s. 

s. 

m. 

m. 

Oxford 

75-4 

41 

12   13? 

4-22 

21 

35 

+   5 

261 

40-8 

Kew 

761 

40 

20   45 

?S 

(20 

45) 

-53 

— 

44-8 

Tortosa 

780 

50 

12   16 

-f   9 

22 

11 

-11 

31-4 

40-7 

Paris 

78-2 

42 

e  12  30 

-^22 

e  22 

6 

-    4 

34-8 

42 -S 

Uccle 

790 

40 

e  12  33 

-^20 

e  22 

15 

-.3 

e  33-8 

42-8 

Barcelona 

791 

50 

e  12   14 

X) 

i  22 

18 

—    5 

e  31-5 

40-1 

De  Bilt 

79-3 

39 

12   27 

-12 

22 

22 

-    7 

38-8 

40-7 

Algiers 

80-7 

54 

e  12  56 

+  33 

22 

32 

+    1 

34-8 

40-S 

Be^amjon 

80-8 

44 

12  43? 

+  19 

— 

- 

— 

39-8 

— 

Marseilles 

81-2 

48 

^ 

— 

— 

- 

— 

39-8 

— 

Strasbourg 

81-6 

42 

12   25 

-    3 

22 

43 

+    1 

39-8 

45-2 

Hamburg 

81-9 

37 

e  12  59 

+  29 

i  22 

45 

0 

e  37-2 

45-2 

Moncalieri 

82-4 

45 

el      1 

? 

i  22 

44 

-   6 

39-3 

47-0 

Zurich 

82-5 

44 

e  12  32 

-   1 

— 

- 

— 

— 

— 

Pola 

86-6 

45 

e  23   16 

?S 

(e  23 

16) 

-21 

e  36-8 

44-9 

Rocca  di  Papa 

86-7 

47 

c  12  52 

—   5 

e  23 

17 

-21 

e  41-6 

— 

Vienna 

87-2 

40 

c  12  57 

-   3 

23 

19 

-24 

c  39-2 

47-8 

Pompeii 

88-3 

48 

e  13  45 

+  38 

6  22 

45 

-70 

42-8 

— - 

Apia 

89-5 

258 

— 

— • 

0  23 

57 

-12 

35-0 

— 

Lemberg 

91-3 

38 

20  15 

r 

— 

- 

— 

e  45-2 

56-8 

Helwan           e. 

1051 

53 

18  45 

?PR. 

— 

- 

— 

— 

63-6 

X. 

1051 

53 

25   21 

?S 

(25 

21) 

-82 

— 

70-0 

Cape  Town 

109-8 

121 

52      9 

?L 

— 

(52-2) 

58-6 

Zi-ka-wei 

127-3 

330 

— 

— 

— 

- 

— 

e  640 

— 

Melbourne 

129-4 

232 

— 

• — • 

— 

- 

— 

64-0 

67-2 

Simla 

131 -G 

20 

e  22     3 

?PR, 

— 

- 

— 

— 

Sl-S 

Taihoku 

132-3 

325 

— 

— 

e  45 

45 

\ 

— 

— 

Manila 

140-6 

316 

e  20  14 

?PRj 

— 

- 

— 

— 

— 

Kodaikanal 

150-3 

34 

89  33 

?L 

— 

- 

— 

100-4 

102-4 

Colombo 

154-4 

34 

36  45 

i 

— 

- 

— 

— 

— 

Bat  a  via 

161-9 

302 

e  20     4 

[-   8] 

— 

- 

— 

97-2 

— 

Additional  records  :  Cheltenham  gives  its  East  component  as  20h.  instead  of 
23h.  CTeo^geto^vn  for  Basch  Instrument  gives  eL  =  +13-3m.,  To  = 
23h.14m.15s.  Waslungton     L=— 15-2m.  Chicago    L  =  +15-8m.     and 

+  25 -8m.  An  Arbor  gives  Bosch-Omori  records  and  its  Wiechert  records 
in    two    components.  Ithaca    ePN  = +5m.56s.,    eE  = +13m.l3s..     To  = 

23h.13m.49s.  Toronto      iS  = -r  15m.27s.,      i=+16m.9s..      iL=+20-6m., 

T(,=23h.l6m.l2s.  Xorthfleld    L=+19-8m.  Berkeley    MN  =  +23-7m. 

La  Qiiiaca  has  been  assumed  to  use  mean  time  four  hours  west  of  Greenwich. 
Coinibra  gives  a  set  of  Milne  records  in  addition  to  its  usual  one.     Also  PN  = 

+  12ni.6s.,      MX  =  +35-5m..      T„  =23h.l4m.l2s.  San      Fernando     MN  = 

+  44-8m.  Uccle    PRj  ^  +  15m.  15s.,    To  =23h.l5m.6s.  Apia    gives    its 

S  as  e,.  also  e.  =  -^29m.57s.  De  Bilt  eSRiE  =  +  27m.  10s.,  MN  ^  +38 -2m., 

To  =23h.l4m.45s.         Moncalieri    MX=+44-0m.         Rocca    di     Papa    L^ 

+  45-6ni.  and  +56 -7m.  Pompeii  gives  its  records  as  at  Oh.  on  the  30th. 
Kodaikanal  probably  records  a  separate  shock. 


June  29d.  Records  also  at  Oh.  (Tucson,  Ottawa,  and  Chicago),  Ih.  (Victoria  and 
Toronto),  3h.  (Florence  and  Rocca  di  Papa),  7h.  (Pola,  Florence,  Pompeii, 
Zurich,  and  Rocca  di  Papa),  9h.  (Rocca  di  Papa  and  Ascension),  lOh. 
(Rocca  di  Papa  and  Ascension),  llh.  (Rocca  di  Papa  and  Ascension), 
13h.  (Ascension  (6)  ),  15h.  (Zurich,  Pompeii,  Rocca  di  Papa  (6),  Pola, 
and  Vienna),  16h.  (Zurich  (2),  Hamburg,  Vienna,  and  Rocca  di  Papa  (4)  ), 
17h.  (Vienna,  Pompeii,  Zuricli,  Rocca  di  Papa  (4),  and  Florence),  ISh. 
(Rocca  di  Papa  (3)  ),  19h.  (Rocca  di  Papa  and  Pompeii),  20h.  (Florence, 
Zurich,  and  Rocca  di  Papa),  21h.  (Taihoku  and  Rocca  di  Papa),  22h. 
(Florence),  23h.  (Rocca  di  Papa  (3)  ). 

June  30d.  7h.   23m.   40s.   (i)     (    -c-nip^t-p  oo.ov   -iT'-nv 
7h.   26m.   20s.   (ii)   i    Ji'Picentre  b    ON.  37    UJi. 

A  -  +  -794,   B  -  +  -599,  C  =  +  -105  ;         D  =  +  -602,  E  =  -  -799  ; 
G-+083,  U=+-063,  K  =  --994. 

The  position  of  the  epicentre  is  unusual  (see  further  note  at  end),  and  the 
supposition  of  a  double  shock  is  made  with  hesitation,  thougli  there  seems  to 
be  good  evidence  in  favour  of  it.  Only  Helwan  and  Rocca  di  Papa  give 
double  records,  though  other  records  may  be  interpreted  in  that  sense. 

Continued  on  next  page. 
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The  first  shock  was  observed  at  the  following  stations : — 
June  30d.  7h.  23m.  40s. 


Az. 


O-C. 


o 

„ 

m.  s. 

s. 

m.  s. 

Helwan           x. 

24-4 

348 

5  50 

+  18 

10  38 

Roeca  di  Papa 

41  S 

333 

9  36 

?PR, 

— 

t'ape  Town 

43-7 

200 

— 

— 

— 

Rio  Tinto 

50-7 

315 

9   20 

+    9 

— 

Coimbra 

53-2 

318 

(9  21) 

-    6 

9   21 

Bidston 

57-5 

331 

10  44 

+  48 

— 

O  -C.         L. 

s.  m. 

+  50  — 


?P 


21-2 
23-6 


M. 


14-4 


38-7 
34-8 


Cape  To^vn  records  the  above  L  as  P,  followed  by  the  L  for  second  shock  as  S. 
Coimbra  records  P  at  7h.23m.35s.  (wluch  must  belong  to  yet  another  shock) ; 
S  at  7h.33m.ls.  (taken  above  as  P),  and  L  as  above  recorded,  MN  =  +34 -Gm. 


June  30d.  7h.  26m.  20s. 
A  =  +  -794,  B  = 


Epicentre  6' -OX.  37' OE. 
+  -599,  C  =  +  105  ;         D  =  +  -602,   E  =  -  -799  ; 


G  =  +083,  H  =  +063,  K  =  --994. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

S, 

m.  s. 

s. 

m. 

m. 

Helwan           E 

24  1 

348 

5   16 

-16 

10  28 

+  36 

— 

13-9 

Athens 

34  1 

341 

7   10 

+    4 

• — - 

— 

19-2 

21-4 

Bombay 

37-2 

65 

— 

— 

13   14 

-13 

— 

22-0 

Pompeii 

401 

334 

7   40 

-16 

15   40 

+  92 

25-7 

— 

Kodaikanal 

40-2 

81 

14   28 

?S 

(14   28) 

+  18 

21-6 

26-3 

Rocca  di  Papa 

41-8 

333 

8      2 

-   7 

(14   26) 

-    6 

e  250 

33  -0 

Colombo 

42-5 

88 

— 

— 

13  40? 

-62 

22-7 

27-7 

Algiers 

43-7 

320 

• — 

— 

— 

— 

22-7 

25-7 

Cape  Town 

43-7 

200 

— 

— 

21   16 

?L 

22-6 

25-6 

Pola 

43-7 

336 

15   21 

?S 

(1-5   21) 

+  23 

e  25-3 

34-8 

Florence 

440 

331 

7   40 

-46 

— 

— 

23-7 

Lemberg 

451 

350 

— 

— 

— 

— 

e  22-8 

411 

Simla 

45-2 

50 

e  15  10 

?S 

(e  15   10) 

-   8 

— 

241 

Vienna 

45-7 

341 

8  45 

+    7 

— 

— 

25-2 

41-7 

Moncalieri 

46-5 

330 

8  38 

-   6 

19  18 

+  22 

26-6 

28-9 

Marseilles 

46-5 

328 

— 

— 

— 

— 

28-7 

— 

Barcelona 

47  1 

324 

— 

— 

(15  58) 

+  16 

160 

27-0 

Tortosa 

47-7 

322 

9      1 

+   9 

— 

24-7 

27-1 

Strasbourg 

49-3 

335 

— 

— 

(15  40) 

-30 

15-7 

— 

San  Fernando 

49-8 

314 

9  16 

+  10 

17   40 

+  84 

29-7 

33-6 

Rio  Tinto 

50-7 

315 

— 

— 

— 

— 

- — 

30-7 

Paris 

51-8 

331 

— 

- — 

e  16  40 

-    1 

28-7 

30-7 

Hamburg 

52-4 

340 

9  42 

+  20 

— 

— 

25-7 

43-1 

Uccle 

52-4 

334 

. — 

. — 

20  40 

?SR, 

36-7 

De  Bilt 

53  0 

337 

— 

— 

(17   40) 

+  44 

17-7 

37-8 

Kew 

54-9 

332 

21   40 

?SR. 

— 

— 

36-7 

Oxford 

55-6 

331 

. — 

— 

17   47 

+  18 

— 

39-5 

Eskdalemuir 

58-8 

335 

. — 

— ■ 

— 

— 

33-7 

— 

Batavia 

70-7 

98 

e  11   30 

+    9 

20  48 

+  14 

37-0 

39-8 

Manila 

82-6 

77 

e  12  47 

+  13 

— 

— 

. — 

— 

Ottawa 

101-3 

320 

e  22   10 

? 

e  24  58 

-70 

e  48-7 

— 

Ithaca 

102-8 

317 

— 

— 

— 

61-8 

— 

La  Quiaea 

1041 

249 

— 

— 

— 

— 

— 

85-2 

Toronto 

104-3 

319 

■ — 

— 

— 

— 

e  56-2 

78-9 

Andalgala 

104-6 

241 

— 

— 

— 

— 

— 

76-5 

apolletti 

105-6 

230 

56   46 

?L 

— 

— 

65-8 

73-6 

La  Paz 

106-2 

255 

— 

— 

28  54 

+  120 

56-1 

65-1 

Melbourne 

107-8 

127 

— 

— 

— 

— 

e  51-7 

65-2 

Chicaso 

110-6 

320 

24   23 

?S 

28  58 

-85 

e  56-7 

Victoria 

122-9 

345 

— 

— 

— - 

— 

— 

77-7 

Honolulu 

148-9 

28 

e  76  40 

?L 

— 

— 

e  102-2 

108-7 

Athens  MN  =  +20 -4m.  Cape  Town  records  above  L  as  S  and  former  L  as  P. 
Pola  MN  =  +33 -5m.  Moncalieri  JIN  =  +30  0m.  San  Fernando  MN  = 
+  33 -Im.  Paris  S  is  given  as  Ci,  and  e»  =  +  20m.40s.  (whole  minutes  recorded 
only).  Hamburg  MN-+34-3m.  De   Bilt  MN  =  +35-5m.  Ottawa 

L^+93-7m.  Chicago.  The  record  of  L  follows  that  of  the  following 
shock.  Another  L  at  8h.32m.0s.  ^  +65 -7m.  Toronto  gives  also  another 
L=  +66 -5m. 

Note. — It  is  remarked  above  that  the  position  of  the  epicentre  is  imusual. 
The  only  previous  record  (in  tliis  scries  of  publications)  in  that  neighboiu'hood 
is  that  of  1915  May  21d.  4h.  18m.  44s.,  epicentre  4°-0N.  32  -OE.  To  test 
whether  the  above  position  (6° -ON.  37°  OE.)  might  possibly  suit  the  records 

Note  continued  on  next  page. 


82 

of  1915  May  21d.,  a  fresh  discussion  of  the  May  residuals  was  undertaken, 
with  the  result  that  the  epicentre  was  found  to  be  sensibly  different  from  that 
of  1919.  A  small  change  was,  however,  indicated  in  the  elements  for  1915 
May  21,  and  the  new  reduction  stands  as  below  for  those  stations,  giving  fair 
observations  of  P  and  S.     The  former  residuals  are  added  for  comparison. 

New  reduction  of  1915  May  21d.  4h.  iSm.  53s.,  with  new  epicentre  5"  ^X.  32-OE. 
A  =  +  -844,  B  =  +  -528,  C  =  +  -092. 


New 

Former 

New 

Residls. 

Former  Residls. 

A 

Az. 

P. 

S. 

P. 

S. 

J, 

.';. 

s. 

s. 

s. 

Tiflis 

38-0 

15 

-f   3 

-   1 

0 

-12 

Rocca  di  Papa 

40-2 

338 

-17 

— 

-11 

— 

Cape  Town 

41-3 

198 

— 

+  42 

— 

+  69 

Padova 

43-7 

340 

-   5 

-10 

-    5 

-18 

Granada 

45-4 

320 

—    5 

—   3 

-   3 

-   8 

San  Fernando 

46-8 

318 

— 

-31 

— 

-27 

Kio  Tinto 

47-8 

319 

-46 

— 

-43 

— 

Paris 

50-0 

335 

-    3 

+    2 

-   2 

—    5 

Newport  (I.W.) 

531 

335 

— 

+  10 

— 

+    2 

Pulkovo 

54-5 

359 

—    1 

+   2 

-   1 

—   5 

Ekaterinburg 

561 

18 

-f-    I 

+   4 

+    1 

-   6 

Eskdalenniir 

57-3 

337 

+    3 

+    2 

+   3 

—   5 

Edinburgh 

57-8 

338 

+    9 

— 

+  10 

— 

Irkutsk 

74-9 

37 

-f    4 

(+97) 

+   6 

(+94) 

Batavia 

75-6 

97 

+   9 

+   7 

+  20 

+  19 

On  the  other  hand  this  revised  epicentre  for  1915  May  21  will  clearly  not  suit 
1919  Jime  30.  By  way  of  illustration  we  may  give  the  (very  few)  cases  of 
good  observations  at  the  same  station. 

DiflE. 

P.  S. 

s.  s. 

-22  — 

—  -19 

+  32  +51 

Jime  30d.  23h.  50m.  40s.     Epicentre  43°-8N.  11°-2E.  (as  on  1919  June  29d.). 

A  =  +  -708,  B  =  +  140,  C  =  +  -692  :         D  =  +  -194,  E  =  -  -981  : 
G  =  +-679,   H  =  +134,  K  =  --722. 

A       Az.  P.       0-C.         S.  0-C.        L.  M. 


1919  June  30. 

1915  May  21. 

P. 

S. 

P.                S. 

m.  s. 

m.  s. 

m.  s.         m.  a. 

Rocca  di  Papa 

8     2 

— 

7   40             — 

Paris 

— 

16  40 

—            16  21 

Batavia 

11   30 

20  49 

12     2         21  40 

Florence 

0  0 

— 

1   15 

+  75 

— 

— 

—         1-4 

Pola 

2-2 

61 

e  0  35 

+    1 

— 

— 

ell         1-4 

Rocca  di  Papa 

2-3 

152 

i  0  54 

?S 

(i  0   54) 

-   9 

(1-4)        1-7 

Moncalieri 

2-8 

295 

e  1   19 

?S 

(e  1    19) 

+   2 

1-9           — 

Pompeii 

3-9 

142 

i  2  26 

?L 

— 

— 

3-7           — 

Zurich             E. 

4  0 

332 

e  1    14 

+  12 

2   17? 

+  27 

(2-3)         — 

Vienna 

5-7 

37 

e  1   41 

+  13 

2  29 

-   7 

30         3-6 

De  Bilt 

9-2 

336 

— 

— 

— 

e  5-4           — 

Hamburg 

9-8 

35C 

— 

— 

— 

— 

e  5-3           — 

iditional    records  : 

Pola   giv 

es    MN- 

+  1-2W 

Zuricli   ePN 

=  +lm.l58., 

ePZ-= +lm.l6s.,  ePE  =  +lra.27s. 

June  30d.  Records  also  at  Ih.  (Rocca  di  Papa),  4h.  (Apia  and  Manila),  5h.  (Rocca 
di  Papa.  Zurich,  Vienna,  Florence,  and  Kodaikanal),  12h.  (Helwan), 
13h.  (Manila  and  Moncalieri),  14h.  (Helwan,  Rocca  di  Papa,  Pompeii, 
and  Vienna),  IGh.  (Rocca  di  Papa  (2)  and  Moncalieri),  20h.  (Florence), 
21h.  (Manila  and  .Sau  Fernando). 
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EXPANDED   TABLES   FOR   P   &   S,  90°— 130° 

[in  continuation   of  those  already  issued   separately). 


/^ 

r 

S 

A 

V 

s 

A 

0 

m. 

S. 

m. 

s. 

0 

m. 

s. 

111. 

s. 

, 

D-0 

13 

16 

24 

14 

950 

13 

43 

25 

6 

100 

0 

1 

13 

17 

24 

15 

95 

1 

13 

44 

25 

7 

100- 

0 

2 

13 

17 

24 

16 

95 

2 

13 

44 

25 

8 

100 

0 

3 

13 

18 

24 

17 

95 

3 

13 

45 

25 

9 

100 

0 

4 

13 

18 

24 

18 

95 

4 

13 

45 

25 

10 

100 

) 

.") 

13 

19 

24 

19 

95 

5 

13 

46 

25 

11 

100 

) 

1) 

13 

19 

24 

20 

95 

6 

13 

47 

25 

12 

100 

J 

~ 

13 

20 

24 

21 

95 

7 

13 

47 

25 

13 

100 

0 

8 

13 

2(1 

24 

22 

95 

8 

13 

48 

25 

14 

100 

C) 

9 

13 

21 

24 

23 

95 

9 

13 

48 

25 

15 

100 

1 

0 

13 

21 

24 

24 

96 

0 

13 

49 

25 

16 

101 

1 

1 

13 

22 

24 

25 

96 

1 

13 

50 

25 

17 

101 

1 

o 

13 

22 

24 

26 

96 

2 

13 

50 

25 

18 

101 

1 

.3 

13 

23 

24 

27 

96 

3 

13 

51 

25 

19 

101 

1 

4 

13 

23 

24 

28 

96 

4 

13 

51 

25 

20 

101 

1 

5 

13 

24 

24 

29 

96 

5 

13 

52 

25 

21 

101 

1 

6 

13 

25 

24 

31 

96 

6 

13 

52 

25 

22 

101 

1 

7 

13 

25 

24 

32 

96 

7 

13 

53 

25 

23 

101 

1 

s 

13 

26 

24 

33 

96 

8 

13 

53 

25 

24 

101 

1 

9 

13 

26 

24 

34 

96 

9 

13 

54 

25 

25 

101 

•) 

0 

13 

27 

24 

35 

97 

0 

13 

54 

25 

26 

102 

0 

1 

13 

28 

24 

36 

97 

1 

13 

55 

25 

27 

102 

1 

■1 

13 

28 

24 

37 

97 

2 

13 

55 

25 

28 

102 

1 

3 

13 

29 

24 

38 

97 

3 

13 

56 

25 

29 

102 

1 

4 

13 

29 

24 

39 

97 

4 

13 

56 

25 

30 

102 

■? 

5 

13 

30 

24 

40 

97 

5 

13 

57 

25 

31 

102 

I 

6 

13 

30 

24 

41 

97 

6 

13 

58 

25 

32 

102 

7 

13 

31 

24 

42 

97 

7 

13 

58 

25 

33 

102 

2 

s 

13 

31 

24 

43 

97 

8 

13 

59 

25 

34 

102 

! 

'.) 

13 

32 

24 

44 

97 

9 

13 

59 

25 

35 

102 

i 

0 

13 

32 

24 

45 

98 

0 

14 

0 

25 

36 

103 

i 

1 

13 

33 

24 

46 

98 

1 

14 

1 

25 

37 

103 

i 

o 

13 

33 

24 

47 

98 

2 

14 

1 

25 

38 

103 

i 

3 

13 

34 

24 

48 

98 

3 

14 

2 

25 

39 

103 

5 

4 

13 

34 

24 

49 

98 

4 

14 

2 

25 

40 

103 

i 

5 

13 

35 

24 

51 

98 

5 

14 

3 

25 

41 

103 

i 

6 

13 

36 

24 

52 

98 

6 

14 

3 

25 

42 

103 

J 

7 

13 

36 

24 

53 

98 

7 

14 

4 

25 

43 

103 

! 

8 

13 

37 

24 

54 

98 

8 

14 

4 

25 

44 

103 

9 

13 

37 

24 

55 

98 

9 

14 

5 

25 

45 

103 

(1 

13 

38 

24 

56 

99 

0 

14 

5 

25 

46 

104 

1 

13 

39 

24 

57 

99 

1 

14 

6 

25 

47 

104 

2 

13 

39 

24 

58 

99 

2 

14 

6 

25 

48 

104 

3 

13 

40 

24 

59 

99 

3 

14 

7 

25 

49 

104 

4 

13 

40 

25 

0 

99 

4 

14 

7 

25 

50 

104 

5 

13 

41 

25 

1 

99 

5 

14 

8 

25 

51 

104 

6 

13 

41 

25 

2 

99 

6 

14 

9 

25 

52 

104 

7 

13 

42 

25 

3 

99 

7 

14 

9 

25 

53 

104 

s 

13 

42 

25 

4 

99 

8 

14 

10 

25 

54 

104 

9 

13 

43 

25 

5 

99 

9 

14 

10 

" 

55 

104 

P 

s 

A 

P 

m.  s. 

m. 

s. 

o 

m.  s. 

14  11 

25 

56 

105 

0 

14  34 

14  11 

25 

57 

105 

1 

14  35 

14  12 

25 

58 

105 

2 

14  35 

14  12 

25 

59 

105 

3 

14  36 

14  13 

26 

0 

105 

4 

14  36 

14  13 

26 

1 

105 

5 

14  37 

14  13 

26 

1 

105 

6 

14  37 

14  14 

26 

2 

105 

7 

14  38 

14  14 

26 

3 

105 

8 

14  38 

14  15 

26 

4 

105 

9 

14  39 

14  15 

26 

5 

106 

0 

14  39 

14  16 

26 

6 

106 

1 

14  40 

14  16 

26 

7 

106 

2 

14  40 

14  17 

26 

8 

106 

3 

14  41 

14  17 

26 

9 

106 

4 

14  41 

14  18 

26 

10 

106 

5 

14  42 

14  18 

26 

11 

106 

6 

14  42 

14  19 

26 

12 

106 

7 

14  43 

14  19 

26 

13 

106 

8 

14  43 

14  20 

26 

14 

106 

9 

14  44 

14  20 

26 

15 

107 

0 

14  44 

14  21 

26 

16 

107 

1 

14  44 

14  21 

26 

17 

107 

o 

14  45 

14  22 

26 

IS 

107 

3 

14  45 

14  22 

26 

19 

107 

4 

14  46 

14  23 

26 

20 

107 

5 

14  46 

14  23 

26 

20 

107 

6 

14  46 

14  24 

26 

21 

107 

7 

14  47 

14  24 

26 

22 

107 

8 

14  47 

14  25 

26 

23 

107 

9 

14  48 

14  25 

26 

24 

108 

0 

14  48 

14  26 

26 

25 

108 

1 

14  49 

14  26 

26 

26 

108 

2 

14  49 

14  27 

26 

27 

108 

3 

14  50 

14  27 

26 

28 

108 

4 

14  50 

14  28 

26 

29 

108 

5 

14  51 

14  28 

26 

29 

108 

6 

14  51 

14  29 

26 

30 

108 

7 

14  52 

14  29 

26 

31 

108 

8 

14  52 

14  30 

26 

32 

108 

9 

14  53 

14  30 

26 

33 

109 

0 

14  53 

14  30 

26 

34 

109 

1 

14  53 

14  31 

26 

35 

109 

2 

14  54 

14  31 

26 

36 

109 

3 

14  54 

14  32 

26 

37 

109 

4 

14  55 

14  32 

26 

38 

109 

5 

14  55 

14  32 

26 

38 

109 

6 

14  55 

14  33 

26 

39 

109 

7 

14  56 

14  33 

26 

40 

109 

8 

14  56 

14  34 

26 

41 

109-9 

14  57 

26  42 
26  43 
26  44 
26  45 
26  46 
26  47 
26  48 
26  49 
26  50 
26  51 
26  52 
26  53 
26  54 
26  55 
26  56 
26  57 
26  57 
26  58 

26  59 

27  0 
27  1 
27  2 
27  3 
27     4 


27  9 
27  10 
27  11 
27  12 
27  13 
27  14 
27  15 
27  15 
27  16 
27  17 
27  18 
27  19 
27  20 
27  21 
27  22 
27  23 
27  24 
27  24 
27  25 
27  26 
27  27 
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EXPANDED    TABLES    FOR    P   &    S 
continuation  of  those  already  issued  separately). 


1100 

lioil 

110-2' 

110-3 

110-4 

110-5 

110-6 

110-7 

110-8 

110-9 

111-0 

111-1 

111-2 

111-3 

111-4 

111-5 

111-6 

111-7 

111-8 

111-9 

112-n 

112-1 

112-2 

112-3 

112-4 

112-5 

112-6! 

112-7 

112-8i 

112-9 

113-0 

113-1 

113-2 

113-3 

113-4 

113-5 

113-6 

113-7 

113-8 

113-9 

114-0 

114-1 

114  2 

114-3 

114-4 

114-5 

114-6 

114-7 

114-8 

114-9 


P  S 

in.    s.  '  m.    p. 

14  57  27  28 
14  58  27  29 
14  58  27  30 
14  59  27   31 

14  59  27  32 

15  0  27  33 

0  27  33 

1  27  34 
1127 

2  27 

2  27 

3  27 

3  27 

4  27 

4  27 

5  27  42 
5  27  42 
6127  43 
6!27  44 
7 '27  45 
7  127  46 
7127  47 
8l27  48 
8!27  48 
9I27  49 


15 

9 

15 

10 

15 

10 

15 

11 

15 

11 

15 

12 

9 127  50 
27  51 
27  52 
27  52 
27  53 
27  54 
27  55 

15  12i27  56 

15  13|27  56 

15  13;27  57 

15  I4I27  58 

15  14|27 

15  15  28 

15  15  28 

15  16128 

15  16!28 

15  16l28 

15  17  [28 

15  17  28 

15  18  28 

15  18  28 

15  18128 

15  19 

15  19 

15  20 


28  9 


A 

115  0 

115-1 

115-2' 

115-3' 

115-4! 

115-5' 

115-6 

115-7 

115-8 

115-9 

116-0 

116-1 

116-2 

116-3 

116-4 

116-5 

116-6 

116-7 

116-8 

116-9 

117-0 

117-1 

117-2 

117-3 

117-4 

117-5 

117-6 

117-7 

117-8 

117-9 

118-0 

118-1 

118-2 

118-3 

118-4 

118-5 

118-6 

118-7 

118-8 

118-9 

1190 

119-1 

119-2 

119-3 

119-4 

119-5 

119-6 

119-7 

119-8 

119-9 


15  20 
15  21 
15  21 
15  22 
15  22 
15  23 
15  23 
15  24 


15  26 
15  26 
15  27 
15  27 
15  27 
15  28 
15  28 
15  29 
15  29 
15  30 


15  30128 
15  31 
15  31 
15  32 
15  32 
15  33 
15  33 
15  34 
15  34 
15  34! 
15  35' 
15  35 
15  36 
15  36 
15  36 
15  37 
il5  37 
15  38 
15  38 
15  38 
15  39 
15  39 
15  40 
15  40 
15  40 
15  41 
15  41 
15  42 


ni.  s. 
28  10 
28  11 
28  12 
28  12 
28  13 
28  14 
'28  15 
28  16 
,28  16 
28  17 
28  18 
28  19 
28  20 
28  20 
28  21 
28  22 
'28  23 
28  24 
28  24 
28  25 
28  26 
i28  27 
2 

28  28 
28  29 


|28  30 

28  31 

i28  32 

128  32 

|28  33 

28  34 

l28  35 

'28  36 

28  36 

128  37 

128  38 

'28  39 

28  40 

28  40 

28  41 

28  42 

28  43 

28  43 

:28  44 

28  45 

28  46 

!28  46 

I28  47 

28  48 

28  48 


1200 

120-1 

120-2 

120-3 

120-4 

120-5 

120-6 

120-7 

120-8 

120-9 

121-0 

121-1 

121-2 

121-3 

121-4 

121-5 

121-6 

121-7 

121-8 

121-9 

122-0 

122-1 

122-2 

122-3 

122-4 

122-5 

122-6 

122-7  i 

122-8| 

122-91 

I23-OI 

123-1 1 

123-2 

123-31 

123-4' 

123-5 

123-6 

123-7 

123-8 

123-9 

124-0 

124-1 

124-2 

124-3 

124-4 

124-5 

124-6 

124-7 

124-8 

124-9 


15  42 
15  43 
15  43 
15  44 
15  44 
15  45 
15  45 
15  46 
15  46 
15  47 
15  47 
15  48 
15  48 
15  49 
15  49 
15  50  I 
15  50 
15  51 
15  51  I 
15  52  I 
15  52' 
15  53! 
15  53 
15  54 
15  54 
15  55 
15  55 
15  56 
15  56 
15  57 
15  57 
15  57 
15  58 

15  58 
1 15  59 
]  15  59 
jl5  59 

16  0 


28  49 
28  50 
28  51 
28  51 
28  52 
28  53 
28  54 


28  55 
28  55 
28  56 


28  59 

29  0 


16 
16 
16 
16 
16 
16 
16 
10 
16 
16 
16 
16 


29 
29 
29 
29 
29 
29 
29 

29  6 

29  6 

29  7 

29  8 

29  9 

29  10 

29  10 

29  11 

29  12 

'29  13 

29  13 

29  14 

29  15 

29  16 

29  16 

29  17 

29  18 

'29  18 

29  19 

!29  20 

i29  20 

'29  21 

'  29  22 

29  23 

29  23 

29  24 

29  25 

29  25 


125-0 

125-1 

125-2 

125-3 

125-4 

125-5 

125-6 

125-7 

125-8 

125-9 

126-0 

126-1 

126-2 

126-3 

126-4 

126-5 

126-6 

126-7 

126-8 

126-9 

127-0 

127-1 

127-2 

127-3 

127-4 

127-5 

127-6 

127-7 

127-8 

127-9 

128-0 

128-1 

128-2 

128-3i 

128-41 

128-5 

128-6 

128-7 

128-8 

128-9 

129-0 

129-1 

129-2 

129-3 

129-4 

129-5 

129-6 

129-7 

129-8 

129-9 


6129  26 
6 '29  27 

7  I  29  27 

7  29  28 

8  29  29 

8  29  30 
8129  30 
9129  31 

9  29  32 
10129  32 

16  10  29  33 
16  10  29  34 
16  11  29  34 
16  11  29  35 
16  12  29  36 
16  12  29  37 
16  12  29  37 
13  29  38 

13  29  39 

14  29  39 
14,29  40 
11 J29  41 

15  29  41 
15; 29  42 
16129  43 


16  17 
16  18 
16  18 
16  19 
16  19 
16  20 
16  20 
16 
16 
16 
16 


29  44 
29  44 
29  45 
29  46 
29  46 
29  47 
29  48 
29  48 
29  49 
29  50 
21I29  51 

21  29  51 

22  29  52 
22  29  53 

16  23,29  53 
16  23I29  54 
16  24  29  55 
16  24  29  55 
16  25  29  56 
16  25  29  57 
16  26  29  58 
16  26,29  58 
16  27  1 29  59 
16  27  1 30  0 
16  28  30  • 


I.W.  County  PreK'.     321-2.24. 
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^Ije   ^txicvxxatxonal 
^cxmnoiocxxcai     ^xxtxxxxxav]}    for 
1919  IlLulri*   ^xti^itet,   ^c\^iexxxbct\ 


FOEMEELY    THE    BULLETIN    OF    THE 
BKITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


Attention  may  be  called  to  the  cases  of  deep  focus  on  August 
18d.  16h.  55m.  25s.  and  August  18d.  20h.  52m.  Os.,  when  a  focal 
depth  0-050  radius  has  been  assumed  as  for  the  same  epicentre 
(170-OS.  1770-5W.)  on  1918  May  22,  though  a  smaller  value  would 
fit  the  present  records  rather  better :  and  on  August  31d. 
17h.20m.3-l-s.,  when  a  focal  depth  0-015  radius  is  ventured. 

Between  the  two  shocks  on  August  18,  presumably  from  the 
same  focus,  we  have  an  interval  of  286-6m.  =  ll  x  21m.+5-6m. 
The  case  for  a  periodicity  of  21m.  is  on  its  trial,  and  all  pieces  of 
e\'idence  may  be  of  value.  The  Helwan  Observatory  gives  a 
number  of  records  to  which  nothing  corresponds  elsewhere,  and 
which  may  therefore  be  local  shocks.  It  seems  worth  while  to 
test  them  for  the  existence  of  a  21 -minute  periodicity,  and  the 
following  comparison  was  made  for  the  month  of  September, 
during  which  such  records  were  numerous.  The  first  date  being 
taken  as  zero-point,  nuiltiples  of  21  -Omin.  indicated  by  the 
column  N  were  subtracted  from  the  records  to  form  the  column 

0  — C.  Brackets  indicate  cases  where  the  mean  of  two  instru- 
mental records  was  taken  ;  there  seems  no  good  reason  for  exclu- 
ding these  cases.  If  we  collect  the  values  of  O— C.  for  each  minute 
of  the  21  we  find  that  the  cycle  divides  itself  readily  into  two 
parts,  of  which  one  has  29  records  in  1 1  minutes  or  2-7  per  minute, 

[  as  follows  : — 

0-C.    —1    —2    —3   —4    —5   —6    —7    —8    —9   —10   +10 
No.  2       2        5       2        12        5       4        1  2  3 

1  and  the  other  has  44  records  in  10  minutes  or  4-4  per  minute,  as 
'follows  : — 

0-C.    0    +1    +2    +3    +4    +5    +6    +7    +8    +9 
No.        6       6       5       0       3       5       5       3       4       7 


This  suggests  further  inquiry,  which  sliall  be  made. 


I 
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HELWAN    RECORDS    IN    SEPTEMBER,    1919. 


Dato. 

N. 

0- 

-C. 

Dat 

0. 

X. 

0-C. 

d. 

h. 

m. 

in. 

d. 

h. 

m. 

m. 

1 

13 

52 

0 

0 

Ui 

0 

9 

989 

+  8 

1 

14 

(52) 

3 

(- 

3) 

16 

12 

(42) 

1025 

(+  5) 

2 

9 

17 

55 

+  10 

17 

9 

38 

1085 

+  1 

2 

14 

6 

69 

+ 

5 

18 

5 

52 

1143 

-  3 

3 

10 

(33) 

128 

(- 

^) 

18 

7 

59 

1149 

-  2 

3 

11 

(31) 

130 

(  + 

9) 

18 

11 

6 

1158 

-  4 

3 

18 

(24) 

150 

(  + 

2) 

18 

16 

46 

1174 

0 

5 

8 

(16) 

258 

(  + 

6) 

18 

21 

6 

1186 

+  8 

5 

15 

(36) 

279 

(  + 

5) 

19 

0 

28 

1196 

0 

5 

17 

(50) 

286 

(- 

8) 

19 

4 

31 

1208 

-  9 

5 

19 

58 

292 

6 

19 

5 

42 

1211 

-  1 

6 

9 

54 

332 

— 

10 

19 

8 

42 

1220 

-10 

6 

15 

(19) 

347 

( 

0) 

19 

12 

(44) 

1231 

(+  1) 

7 

21 

(43) 

434 

(- 

3) 

19 

16 

(48) 

1243 

(-  7) 

8 

4 

(46) 

454 

(  , 

0) 

20 

10 

(18) 

1293 

(-  7) 

10 

11 

2 

609 

1 

21 

12 

47 

1368 

+  7 

10 

12 

10 

612 

-i- 

6 

21 

21 

56 

1394 

+  10 

10 

14 

53 

620 

+ 

1 

22 

5 

4 

1415 

-  3 

11 

14 

(42) 

688 

(+  2) 

23 

0 

11 

1469 

+  10 

12 

6 

(50) 

734 

(  + 

4) 

23 

2 

41 

1477 

-  8 

12 

13 

(55) 

754 

(  + 

9) 

23 

4 

0 

1480 

+  8 

12 

19 

2 

769 

+ 

1 

23 

21 

56 

1532 

-  8 

12 

21 

3 

775 

4 

24 

2 

22 

1544 

+  6 

13 

11 

22 

816 

— 

6 

25 

10 

54 

1637 

+  5 

13 

16 

9 

829 

+ 

8 

25 

16 

47 

1654 

+  1 

13 

18 

(26) 

836 

(- 

2) 

26 

7 

51 

1697 

+  2 

13 

22 

45 

848 

+ 

5 

26 

9 

27 

1702 

-  7 

14 

4 

25 

864 

+ 

9 

27 

1 

49 

1748 

+  9 

14 

13 

(21) 

890 

(- 

1) 

27 

4 

9 

1755 

+  2 

14 

15 

(20) 

896 

(- 

8) 

27 

7 

41 

1765 

+  4 

15 

4 

(34) 

933 

(  + 

9) 

27 

9 

50 

1771 

+  7 

15 

6 

14 

938 

+ 

4 

29 

12 

16 

1915 

+  9 

15 

11 

(  4) 

952 

( 

0) 

30 

2 

58 

1957 

+  9 

15 

13 

3 

958 

7 

30 

4 

40 

1962 

+  6 

15 

18 

1 

972 

— 

3 

30 

9 

35 

1976 

+  7 

15 

22 

32 

985 

— 

5 

30 
30 

15 
17 

10 

(12) 

1992 
1998 

+  6 
(+  2) 

A  case  of  mean  alignment  of  several  epicentres  is  noticed  on 
August  29d.  5h. 

H.  H.  TURNER. 
University  Observatory,  Oxford, 
1924  April  7. ' 


87 
1919    JULY,   AUGUST,    SEPTEMBEE. 


July  Id.  3h.  34m.  30s.     Epicentre  43"-8N.  11='-2E.  (Florence),  (an  on  1919  Jtme 
30d.). 

A  =  +  -708,  B  =  +  140,  C  =  +  -692  ;         D  =  +  -194,  E  =  -  -981  ; 
G  =  +-679,   H  =  +134,   K  =  --722. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

o          o  m.  s.  s.  m.  t5.  s.  ni.  m. 

Florence  0  0  —  0     0  0  —  —  —  0-2 

Pola  2-2  61  eO   11  -23  (0  43)  -17  0-7  2-3 

Rocca  di  Papa  2-3  152  c  0  42  +    6  19  +0  —  1-4 

HUlan  2-3  320  1   32  ?L  —  —  (lo)  19 

Moucalieri  2-8  295  0  47  +    3  1   29  +12  2  0  — 

Pompeii  3-9  142  c  1   41  +40  —  —  2-5  — 

Zmich  4  0  332  0  56  -   6  2     6  +16  —  2-5 

Strasbourg  5-3  334  el   34  +12  e  2  24  -    1  —  — 

Vienna  5-7  37  el      2  -26  2     3  -33  2-7  3-2 

De  Bilt  9-2  336  e  4   54  ?L  —  —  e5-3  — 

Hamburg  9-8  356  —  —  —  —  e4-5  — 

Additional  records:  Ziu-ich  gives  ePE  = +0m.55s.,  MX=^+2-2in.,  iZ  =  + 
+  2ni.l4s.  Pola  MN  = +2-7ni. 

July  Id.  21h.  30ui.  25s.     Epicentre  14  -oN.  91''0W.  (at,  on  1919  April  28d.). 

A  =  -017,  B=  -968,  C-  +250  ;  D  =  -1000,   E  =  +018  : 

G  =  -004,   H  =  --250,  K=--968. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Georgetown             27-3  24  e  6     2  +    1  —  —  e  19  1  — 

Chicago                      27-4  6  6      1-1  10  43  -   5  13-4  — 

Toronto                    30-8  17  —  —  —  —  18-5  — 

Ottawa                     33-5  20  e  7   10  +9  i  12  51  +19  e  22-2  — 

Bidston                    77-2  38  e  12  23  +21  —  —  —  23-6 

De  Bilt                     82-5  38  —  —  e  23  38  +46  e  53-6  54-3 

Additional  records:  Georgeto^^"n  gives  eLN  =  +19-2m.  Ottawa  L  = 
+  23 •8m.  De  Bilt  records  S  at  22h.8m.43s.,  which  has  been  taken  as 
applicable  to  the  following  shock. 

July  Id.  21h.  49m.  36s.      At  5O"0N.  12S"0W.  (a^  on  1917  Dec.  23d. Ijh.). 
A  =  --396,   B  =  --507,  C=+-767. 

A              P.  O-C.         S.  O-C.  L.  M. 

0  ni.  s.  s.  m.  s.  s.  m.  m. 

Victoria                      3-4  0  53  0  —  —  —  2-4 

Tucson            K.        21-8  5   46  +43  —  —  7-7  7-9 

De  Bilt                     70-5  —  —  19     7  -85  34-4  49-9 

Possibly  repeated  at  221i.4iii.22s.,  for  wliich  Victoria  gives  P  =  +0m.53s.,  L  = 
+  l-9m.,  M  =  +2  •9m.         Tucsou  PN  =  +om.40s. 

July  Id.     Records  also  at  2h.  (Manila  and  Apia),  4h.  and  13h.  (Rocca  di  Papa), 
17h.  (Chicago),  22h.  (Sail  Fernando  and  Lick),  23h.  (Hehvan). 

July  2d.  7h.  21m.  10s.     Epicentre  34°0N.  131°-0E. 

A  =  -  -544,   B  =  +  -626,  C  =  +  -559  ;  D  =  +  -755,   E  =  +  -656  ; 

G  =  --367,   H  =  +-422,  K  =  -S29. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

<5          o  m.  s.  s.  m.  8.  s.  m.  ui. 

Kobe                            3-5        83  10+5  (1   41)  +    4  1-7  1-8 

Osaka                           3-8        83  19  +10  (1   50)  +    6  1-8  3-2 

Zi-ka-wei                    8-5  254  e  2     8  -   1  —  —  —  — 

Victoria                     74-4        42  —  —  —  —  64  0  — 

Chicago                      96-4        28  —  —  c  47      8  ?L  c  52S  — 

Ottawa                        97  1         IS  c  32   50  JSIJ,  c  48    20  !L  c52S  — 

Toronto                     97-5        21  —  —  —  —  40-4  — 

Additional  records:  Osaka  gives  MN  =  +3-3m.  Chicago  L  =  +54-8in. 
Ottawa  L= +56 -Sni.  and   +68-8m. 
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July  2d.  Records  also  at  Oh.  (Pompeii),  2h.  (Mizusawa,  De  Bilt,  and  Helwan), 
7h.  (San  Fernaudo),  llth.  (Taihoku  and  Zi-ka-wei — sepai-ate  shocks), 
llh.  (Vienna),  14h.  (Apia),  15h.  and  lOh.  (Colombo),  18h.  (Azores), 
'22h.  (San  Fernando,  Barcelona,  De  Bilt,  Manila),  23h.  (Lick,  De  Bilt, 
Helwan,  and  San  Fernando). 

July  3d.  Records  at  Ih.  (Batavia  (2)  ),  2h.  (Colombo  and  Manila),  4h.  (San 
Fernando  and  Florence),  oh.  (Bidston),  7h.  (Manila  and  Batavia),  14h. 
(Colombo),  loh.  (Kocca  di  Papa),  16h.  (De  Bilt),  17h.  (Zurich),  22h. 
(San  Fernando  and  Lick),  23h.  (Manila  and  Kiverview). 

July  4d.  13h.  29m.  20s.      Epicentre  V-iS.  35"  ^E. 

A  =  +  -803,   B  =  +  -582,  C  =  -  -129  ;  D  =  +  -586,   E  =  -  -810  : 

G  =  -104,   H  =  -07C,  K  =  --992. 

It  is  assumed  that  this  is  an  anticipation  of  the  shock  on  July  8d.  21h.,  as  no 
better  alternative  was  fomid,  after  much  searching. 

A  Az.  P.  0-C.  S.  O-C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Cape  Town  310  209  23  52  ?L  —  —  (23-9)  27-5 

Helwan            e.  37-5  355  -10  32  1  —  —  —  15 -1 

N.  37-5  355  -10    14  i  —  —  —  19-3 

Kodaikanal    e.  450  69  22   IG  ?L  —  —  23-6  26-5 

Rocca  di  Papa  530  340  ell   10  +100  e  19   15  +131  e  26-5  341 

Barcelona  57-8  331  —  —  —  —  e25-5  28-4 

Lemberg  58-2  352  —  —  e  16  46  -75  —  23-9 

Moncalieri  58-2  339  e  10     4  +4  20     2  +121  28-7  30-0 

San  Fernando  590  322  27   58  ?L  —  —  (28-0)  34-7 

Rio  Tinto  601  323  24   40  ?L  —  —  (24-7)  32-2 

Strasbourg  61-2  340  e  9  40  -40  —  —  —  — 

Coimbra  62-8  324  20  40  SS  (20  40)  +102  29-7  31-2 

Pai-is  63-4  338  —  —  —  —  e30-7  — 

Hamburg  64-8  345  e  10  40  -   4  —  —  c  347  41-9 

De  Bilt  651  341  10   48  +    2  —  —  e  32-7  402 

Oxford  67-2  337  11      6  +    7  19   11  -41  —  39-9 

Eskdaleuaiir  70-6  339  —  —  —  —  34-2  — 

Edniburgh  71  1  339  11   32  +8  19  46  -53  28-7  36-4 

Washington  112-5  310  —  —  —  —  e57-0  — 

The    Helwan    records    nmst    refer    to    another    shock. 

Additional    records:     Moncalieri    gives    MN  =  +30-lm.  Hamburg    MN  = 

+  35  •5m.  De  Bilt  MN  =  +34 -Sm. 

July  4d.  Records  also  at  Oh.  (Manila).  Ih.  (close  to  Manila),  7h.  (near  San  Fer- 
nando), 8h.  (Chicago).  91i.  (Paris  and  Manila),  llh.  (Tokyo),  12h.  (near 
Batavia).  13h.  (Kodaikanal).  16h.  (close  to  Batavia),  18h.  (Manila), 
21h.  (La  Paz),  22h.  (Batavia.  close  to  La  Paz),  23h.  (Edinburgh.  De  Bilt. 
Rocca  di  Papa,  Eskdalemuir,  Moncalieri,  Kew,  Helwan,  Hamburg, 
and  close  to  La  Paz. ). 

July  5d.  Records  at  2h.  (Helwan,  De  Bilt,  and  Edinburgh),  3h.  (Simla,  Ham- 
burg, and  De  Bilt),  6h.  (Helwan),  7h.  (close  to  La  Paz),  9h.  (Apia),  13h. 
(San  Fernando). 

1919.     July  6d.  7h.  4m.  10s.      Epicentre  14°  5N.  91°  OW. 

(as  on  Id.). 

A  =  -017,   B  =  --968,  C=+-2o0;  D  =  -1000.   E  =  +  018  : 

G  =  -004,   H  =  --250,   K  =  --96S. 

A        Az.  P.       O-C.  S.  O-C.  L.  M. 

e  o  m.  s.         s.         m.  s.  s.  ra.         m. 

Vieques  e.      24 -S        78  8  55        ?S  (8  55)       -64  14  1         — 

-  -         _  _       _  _       ni    12-4 

Tucson  X       25-4      318  5    12      -30  9   23         -48  12-5         — 

Wa.shiugton  27-3        24  5  50      -11        11    10        +24  15-3         — 


24-8 

78 

24  8 

78 

25-4 

318 

27  -3 

24 

27  -3 

24 

27-3 

24 

27  -3 

24 

27  -3 

2.1 

27  •:! 

25 

Georgetown      i:.      27-3        24      e6     5      +4        11  25  +39  el4-4  — 

"    "         '             ■)   55       -    6        11  25  1-39  —  — 

)   54       -    7         11  25  +39  —  — 

ChcKeiilKiiii      K.      27-3        25          6      5        11        11  7  +21  16'7  17-2 

6   20        I  19         10  50  +    4  16-8  18-3 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Chicago 

27-4 

6 

5   45 

-17 

i  10  50 

+    2 

14-0 

— 

Ann  Arbor     E. 

28-5 

12 

— 

— 

11  32 

+  24 

— 

16-8 

X. 

28-5 

12 

6  32 

+  19 

11   44 

+  36 

151 

15-8 

Ithaca            X. 

30-7 

23 

67      2 

+  27 

e  12  15 

+  29 

16-3 

— 

Toronto 

30-8 

17 

6  50 

+  14 

11   26 

-22 

e  13-4 

19-7 

Xorthfield 

310 

25 

e  8     0 

+  82 

■ — 

— 

14-3 

— 

Ottawa 

33  o 

20 

6  44 

-17 

11   58 

-34 

e  15-2 

— 

Berkeley 

36-2 

316 

— 

. — 

e  11   35 

-98 

— 

— 

La  Paz 

38-3 

143 

i  7   56 

+  16 

i  14      2 

-20 

17-9 

20-5 

Victoria 

431 

329 

11  43 

1 

15      1 

+  12 

20-6 

24-6 

Honohiln 

63-7 

287 

e  11      8 

+  32 

19  20 

+  11 

29-2 

31-3 

Eskdalenniir 

76-8 

36 

12     0 

0 

21  46 

-    1 

37-6 

e  41-4 

Edinbnrph 

76-8 

35 

12     2 

+   2 

21  44 

-   3 

35-8 

43-6 

Bidston 

77-2 

38 

(12   50) 

+  48 

12  50 

?P 

— 

44-0 

ParLs 

81-4 

42 

e  12  30 

+   3 

e  22  33 

-   6 

40-8 

42-8 

Uccle 

82-2 

40 

e  12  31 

0 

e  22  44 

-   4 

e  35-8 

— 

De  Bilt 

82-5 

38 

12  34 

+    1 

22  46 

-   6 

e  38-8 

43-2 

Barcelona 

82-8 

49 

— 

— 

— 

— 

39-5 

44-3 

Algiers 

84-6 

53 

e  12   20 

-26 

23     8 

-   7 

39-8 

44-3 

Ham  burp: 

84-7 

37 

i  12  48 

-^    2 

i  23     3 

-13 

e  39-8 

44-8 

Strasbourg 

84-9 

41 

e  12  50 

-   3 

e  22  50 

-28 

33-8 

— 

Moncalieri 

85-8 

45 

e  12  52 

0 

23     9 

-19 

44-2 

— 

Rocca  di  Papa 

90-3 

47 

12  38 

-40 

— 

— 

— 

— 

Notes  to  July  6d.  7h.  4ni.  10s. 
Determinations  of  To— 71i. 


Georgetown 

3 

9 

Eskdalemuir 

4  23 

Ottawa 

4 

17 

Paris        ,^ 

4  34 

Toronto 

5 

30 

L'ccle       li. 

4   24 

Ann  Arbor 

4 

6 

De  Bilt 

4  30 

Tthaca 

4 

37 

Hamburg 

4  41 

La  Paz 

4 

23 

Moncalieri 

4   43 

Additional    records:  Ottawa    L  =  +20-8m.  and    +40-8ni.    T„  =7h.4m.7s!. 

Edinburgh    PR,  = +]5m.20s.  Paris    iS  = +22m.40s.,     T„  =7h.4ni.34s. 

De    Bilt    MX=+58-8m.,     T„  =7h.4m.30s.  Barcelona    MX  =  +46-9m. 

La  Paz  P  =  +18ra.l2s.  (a  second  shock  ?)  T=7h.4m.25s. 


July  6d.  19h.  29m.  3s.     At  ll°-5.?.  64°-0W. 

A=  +  -430,  B  =  --881, 

The  epicentre  18-5S.  63'-5W.  of  1918  Aug, 
though  it  would  accord  with  L. 


C=--199. 
17d.  does  not  fit  the  De  Bilt 


A 

P. 

0  -C.       S. 

O-C. 

L. 

M. 

;, 

m.  s. 

s.          m.  s. 

s. 

m. 

m. 

La  Paz 

6-4 

1   39 

+  1            2  54 

-1 

3-6 

4-8 

De  Bilt 

E. 

86-7 

—      e  23  39 

+  1 

e  450 

48-7 

De  Bilt  gives  MX  =  +51  Om. 

July  Od.  Records  also  at  3h.  (La  Paz),  7h.  (close  to  CipoUetti),  9h.  (La  Paz), 
13h.  (Bidston),  14h.  (Eskdalemuir),  18h.  (Melbourne),  20h.  (Helwan), 
22h.  (San  Fernando). 

July  7d.  13h.  55m.  Os.     Epicentre  2'>0S.  137'0E.  (as  on  1910  Jan.  13d.  6h.). 


A  =  -731,   B  = 
G 


■689,  C=  -035  ;  D  = 

+  026,   H  =  -024,  K  = 


f  -682, 
■999. 


E  =  +731 


A       Az. 


Manila 

Batavia 

Riverview 

Melbourne 

Honolulu 

Mauritius 

Victoria 

Helwan 


230 
30-4 
34-5 
36-5 
67-7 
791 
980 
104-5 


317 
261 
159 
169 

64 
250 

42 
300 


e  4  55 

e  6  37 

e  2  12 

8  30 

B  14  12 

42  24 

26  47 

29  0 


O-C. 


+  5 
I 

+  64 
?PRi 
?L 

?S 
?S 


e  7  3 

12  48 

e  20  18 

(26  47) 

(29  0) 


O-C. 


?P 
-29 

+  20 

+  71 
+  142 


L. 


10-7 

14-5 

e  240 

{42-4) 

40-3 


M. 


12-3 
16-4 
321 

45-8 
48-8 


Continued  on  next  page. 
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A 

Az. 

P. 

o 

o 

m.    s. 

De  Bilt 

E. 

1160 

320 

e  19  31 

N. 

1160 

320 

— 

Bidston 

118-7 

334 

55   24 

Chicago 

123 -7 

39 

■ — 

Toronto 

127-3 

33 

— 

Ottawa 

1280 

29 

— 

Georgetowai 

131-8 

35 

— 

La  Paz 

140-9 

127 

19  19 

o-c. 

s. 
JPRi 


S. 
m.  s. 


O-C. 


?L         —  — 


[-221 

Additional    records  :  Eiverview    gives    PRi 

MN  =  + 17 -Sm.  Hehvan  PN  =  +31m.0s. 

+  61-0ni.         Toronto  eL  =  +6o-9m. 


L. 

m. 
e  57- 
e  Bl- 
ess- 
e  52- 

62- 
e  55- 
e  53- 


M. 
m. 

70-7 
67-4 
665 

69-9 


+  3m.26s..    SR,  = 
Chicago  M=  +55 


f  9m.3s., 
Om.  and 


Jnly  7d.     Records  also  at  3h.  (close  to  jNIizusawa),  17h.  (Apia),  21h.  (Accra  and 
"  San  Fernando),  23h.  (MoncaUeri). 

July  8d.  5h.  53m.  40s.     At  43'-8N.  11°-2E.  (Florence)  (as  on  July-  Id.  3h.). 

A  =  +  -708,   B  =  +  -140,  C  =  +  -692  ;  D  =  +  -194,   E  =  -  -981  ; 

G  =  +-679,   H  =  +134,  K  =  --722. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Florence 

0°-0 

— 

1     4 

+  64 

— 



— 

1-3 

Pola 

'>  -2 

61 

— 

— ■ 

— 

—      e  0-8 

1-8 

Rocea  di  Papa 

2-3 

152 

0  32 

-   4 

1   11 

+   8 

— 

1-4 

Moncalieri 

2-8 

295 

0  45 

+    1 

1   21 

+   4 

1-7 

— 

Chur 

3-2 

338 

— 

— - 

1   29 

+    1 

— 

— 

Pompeii 

3-9 

142 

e  1     9 

+    8 

e  1  41 

-   6 

2-2 

2-7 

Zurich 

E. 

4  0 

332 

e  0  59 

-   3 

i  2     8 

+  18 

— 

2-5 

X. 

4  0 

332 

e  0  58 

-   4 

i  2     6 

+  16 

— 

2-4 

z. 

4  0 

332 

el     0 

-   2 

i  2     6 

+  16 

— 

— 

Marseilles 

4-3 

266 

e  1   44 

+  37 

e  2  38 

+  40 

— 

— 

Besancon 

5-0 

316 

1   54 

+  37 

— 

— 

— 

2-3 

Strasbourg 

5-3 

334 

e  1  40 

+  18 

2  42 

+  17 

— 

— 

Vienna 

5-7 

37 

el     4 

-24 

2     4 

-32 

2-9 

3-3 

Barcelona 

7-0 

254 

— 

— 

— 

— 

4  0 

5-3 

Paris 

7-8 

313 

e  3  21 

?S 

(e  3  21) 

-10 

4-8 

5-3 

Uccle 

8-4 

329 

. — 

— 

e  3   20 

-27 

— 

— 

De  Bilt 

E. 

9-2 

336 

• — 

— 

6  4   16 

+    8 

5-0 

5-5 

Algiers 

9-3 

224 

e  3     0 

+  40 

— 

— 

— 

9-8 

Hamburg 

9-8 

356 

— 

■ — 

e  4  20 

-    3 

— 

6-6 

Lcmberg 

10-7 

51 

— 

• — ■ 

e  6  20 

?SR, 

— 

8-6 

Edinburgh 

15-3 

328 

— 

■ — ■ 

6  20 

-19 

— 

— 

dditional  records  : 

Zurich  iPE 

=  +lm.l8s.,  iPN=  +lm 

17R.,iPZ 

=  +lm 

17s.. 

To=Sh.55m 

46s. 

De  Bilt  eSN=  +4m.32s 

,  MN  =  +5 -6m. 

Hamburg 

MN  =  +5-5m.,  MZ  =  +6-7m. 

1919. 


July  8d.  21  h.  6m.  Os.      Epicentre  7°  4S.  35°  9E. 

(as  on  1919  July  4.) 
(Adopted,  after  trial  solution,  from  Dp  Bilt.) 


A 


+  -803,  B  =  +  -582,  C  =  -  -129  :         D  =  +  -586,  E  -  -  -810  : 
G=-104,  H  =  --076,  K=--992. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

P. 

m. 

m. 

Cape  Town 
Helwan 

31°0 

209 

6  54 

+  16 

10  54 

-57 

14-9 

17-4 

E. 

37-5 

355 

7   42 

+    8 

■ — 

— 

— 

20-6 

N. 

37-5 

355 

7      0 

-34 

— 

— 

— 

21-2 

Bombay 

44-9 

52 

8  59 

+  27 

— 

— 

— 

26-5 

Kodaikanal 

E. 

45-0 

69 

8  36 

+    3 

— 

— 

23  0 

28-1 

Colombo 

E. 

46-0 

74 

8   12 

-28 

15  42 

+  14 

22  0 

31-2 

Athens 

N. 

46-8 

348 

i  8  40 

-   6 

i  15  24 

-14 

e  251 

27-0 

K. 

46-8 

348 

8  42 

-   4 

— 

— 

— 

26-6 

Pompeii 

52-0 

340 

i  9  19 

-    1 

i  22     0 

?SR, 

3 10 

23-5 

Rocca  di  Papa 

53-6 

340 

9  24 

-   6 

16  54 

-10 

e  30-4 

33-0 

Algiers 

53-9 

329 

9  25 

-   7 

16  47 

-21 

27-9 

33-5 

Pola 

65-9 

343 

e  9  47 

+    2 

e  17  49 

+  16 

e  30-6 

39-2 

Barcelona 

57-8 

331 

9   55 

-    3 

17   43 

-13 

27-4 

36-4 

CorUinued  on  next  page. 
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Az. 


O-C. 


0-C. 


L. 


M. 


Marseilles 

57-8 

333 

9 

56 

_   2 



— 

13-3 

35-6 

Leiiiberg: 

5S'2 

352 

e  10 

0 

0 

e  18  24 

+  23 

e  33-2 

36-2 

Moncalieri 

58-2 

339 

i  10 

5 

+    5 

18     3 

+   2 

23-4 

36-8 

Tortosa 

58-2 

330 

9 

59 

-    1 

18     8 

+   7 

28-9 

33-6 

Vienna 

58-3 

348 

10 

4 

+    3 

18   21 

+  18 

e  28-0 

39-0 

San  Fernand 

o 

59-0 

322 

10 

12 

+    7 

18   12 

+    1 

32-5 

39-0 

Zurich 

59-9 

340 

e  10 

12 

-    1 

— ■ 

- — • 

e  25-1 

— ■ 

Rio  Tinto 

601 

323 

24 

0 

?L 

— 

— 

(24-0) 

320 

Besancou 

60-7 

339 

10 

21 

+    4 

— 

— 

35-0 

— 

Strasbourg 

61-2 

340 

i  10 

23 

+    3 

i  18  48 

+  10 

e  28-0 

40-2 

Ctoimbra 

62-8 

324 

10 

25 

-   6 

i  18  45 

-13 

29-4 

39-6 

Paris 

63-4 

338 

i  10 

36 

+    2 

e  19   14 

+    8 

290 

32-0 

Uccle 

64-3 

340 

i  10 

42 

+   2 

e  19   10 

-   7 

e  29  0 

41-4 

Hamburg 

64-8 

345 

i  10 

49 

+    5 

i  19  44 

+  21 

e  31  0 

43-5 

De  Bilt 

651 

341 

i  10 

50 

+    4 

i  19  44 

+  18 

e  30-0 

36-2 

Kew 

66-5 

337 

19 

0 

SS 

(19     0) 

-44 

— 

43-0 

Oxford 

67-2 

337 

11 

2 

+   3 

19  53 

+    1 

27-7 

40-5 

West  Bromwich 

681 

337 

11 

11 

-r    6 

19  55 

-    8 

— 

— 

Bidston 

69-2 

337 

11 

12 

0 

20  42 

+  26 

— • 

40-8 

Bata%-ia 

70-3 

93 

i  11 

56 

+  37 

e  21  29 

+  59 

e  35-1 

391 

Eskdaleniuii 

70-6 

339 

10 

25 

-56 

19  28 

-65 

330 

43-6 

Edinburgh 

711 

339 

11 

24 

0 

20  55 

+  16 

34  0 

43  0 

Dyce 

K. 

71-8 

340 

i  11 

40 

+  12 

i  21     9 

+  21 

— 

420 

Azores 

72-9 

314 

16 

0 

?PR. 

— 

— 

— 

— 

Rio  de  Janeiro 

771 

249 

21 

48 

?S 

(21  48) 

_   2 

36-4 

— 

Manila 

87  1 

76 

e  13 

23 

+  23 

— 

— 

— 

— 

Taihoku 

89-3 

65 

15 

18 

+  126 

— 

— 

33-9 

53-2 

Adelaide 

960 

127 

24 

54 

?S 

(24  54) 

-22 

48-6 

60-3 

Cipoletti 

961 

230 

23 

42 

?S 

(23  42) 

-95 

49-1 

61-7 

Andalgala 

N. 

97  1 

240 

22 

12 

I 

— 

— 

46-8 

56-5 

Mendoza 

97-7 

235 

23 

55 

?s 

(23  55) 

-98 

47-6 

67-8 

La  Quiaca 

97-8 

246 

— 

— 

— 

— 

76-4 

80-6 

La  Paz 

101-2 

252 

14 

4 

-12 

i  24  37 

-90 

42-1 

52-4 

Vieques 

E. 

1030 

288 

— 

- 

— 

— 

— 

48-2 

53-2 

Riverview 

106-2 

129 

— 

- 

— 

e  27     3 

+    9 

e48-7 

62-4 

Sydney 

106-3 

129 

38 

12 

? 

■ — 

— 

54-7 

58-8 

Ootomari 

106-9 

42 

IS 

27 

?p'r, 

— 

— 

— 

— 

Ottawa 

110-4 

315 

i  19 

4 

[-41] 

e  28   30 

+  58 

e  49-0 

— 

Ithaca 

X. 

111-0 

312 

— 

- 

— 

— - 

53-6 

— 

Cheltenham 

X. 

112-4 

310 

— 

- 

— 

— 

— 

53-0 

64-7 

E. 

112-4 

310 

— 

- 

— 

— 

— 

55-8 

611 

Washington 

112-5 

310 

19 

15 

[+45] 

28  48 

+  58 

50  0 

— 

Georgetown 

E. 

112-5 

310 

6  19 

52 

[+82] 

— 

— 

e  410 

— 

X. 

112-5 

310 

19 

52 

[+82] 

e  28   42 

+  51 

e  41-1 

— 

Toronto 

113-3 

314 

— 

- 

— 

— 

1  55-0 

70-1 

Ann  Arbor 

X. 

116-7 

314 

18 

36? 

[-7] 

— 

— 

47  0 

68  0 

E. 

116-7 

314 

. — 

- 

25   24 

— 

— 

65-0 

Chicago 

119-6 

314 

20 

0 

[+69] 

30     0 

+  74 

45-0 

66-0 

Berkeley 

143-8 

330 

— 

- 

— 

— 

e  72-1 

— 

Lick 

143-8 

329 

— 

- 

— 

— 

— 

e  700 

— 

Honolulu 

160-6 

42 

e  25 

0 

?PR, 

— 

— 

32-5 

49-0 

Additional  records:  Athens  gives  SRX  = +19m.lls.,  ME  = -f- 24m.  18s.,  T„  = 
21h.6m.9s.  Algiers  To  =21h.6m.l0s.  Pola  MN  = +36-6m.  Barcelona 
PR  = +12iu.3s.,  "T„=21h.6m.lls.  Lenil)org  ePR  ?  - -^  13m.24s.  Moncalieri 
MX  =  +36Sm.,     T„=21h.6ra.lls.  Vienna    PRi  = +12m.32s.,     PRj  = 

+  13m.49s.,      SR,  = -^23m.23s.  San      Fernando      MN=37-0m.,      T„  = 

21h.6m.l8s.  Rio  Tinto  gives  +4in.0s.     This  has  been  altered  to  24m.0s. 

Strasbourg  iPR,  =12in.36s..  To  =21h.6m.0s.  Coimbra  iSN  = +18m.41s., 

LN  =  -28 -9111.,  MN=  +3S-6m.,  T„  =21h.6m.lls.  Paris  PR,  =  +  12m. 55s., 

iSN= +19ra.ls.,       T„=21h.6m.l3s.  Uccle   iPR, -+ 13m. Is..       To  = 

21h.6m.l5s.  Hamburg  iSX  -  Tl9m.30s.,  MN  =  +41 -Sm.,  MZ  -  ^39-9m., 

To=21h.6m.9s.  De  Bilt  iSN -19in.29s..  MX  =  +430m..  T„ -21h.6in.12s. 

Epicentre    7°-4S.,    35°-9E.  Batavia    SP  - +22m.23s..    T„  =21h.6m.l2s. 

Eskdaleruuir  PR,  =  -13ra.l6s.,  PRo  =  +34ni.41s.,  To  =21h.5m.22s.  Edin- 

burgh PR,  = +14m.25s.,  PR,  =  + 16111.26s.,  SR,  =  -  25m.27s.,  SR.  =  -r29m.0s. 
Adelaide  S  =  +35m.36s.  La  Quiaca  gives  MX  =  +80 -5m.  Riverview 

ePR,  =  -19m. 31s.,  eSR,  =  +39m.5s..  MX  =  +57  Om.  Ann  Arbor  for  W. 

Instrument  LE  =  +45-0m.,  ME  =  +64-0m.  Ottawa  e=+25m.54s.  and 

+  34m.24s.,  eL  =  +52  0m. 


July  8d.  Records  also  at  Oh.  (Zurich).  Ih.  (Osaka  and  Kobe).  7h.  (Helwan),  8h. 
(Edinburgh),  12h.  (Manila  (2)  ).  13h.  (Osaka,  Kobe,  and  Manila),  14h. 
(Manila),  15h.  (Melbourne),  16h.  (Helwan).  17h.  (Vienna),  18h.  (Vienna 
and  Mendoza).  19h.  (Ooto.i;ari),  21h.  (Melbom-ne  and  Mauritius),  22h. 
(.Berkeley). 
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July  9d.  16h.  20m.  35s.  Epicentre  36°0N.  141°-0E. 

A  =  --629,  B  =  +  -509,  C  =  + -588. 

Apparently  37°0X.  143°0E.  as  on  1918  May  31  and  ST'-.'iN.  142° -SE.  as  on 
1918  Alls.  25d.  Oh.  will  not  siut  the  records.  But  possibly  this  is  an  antici- 
pation of  the  shocks  on  July  26  and  August  3,  at  35  -ON.  143=-0E. 

A  P.  0-C.  S.  0-C.  L.  M. 

a  m.  s.           s.  m.  s.  9.  m.  m. 

Tokvo                         11  0  16  -   1  0  37  +6  —  0-7 

>n7Aisawa        E.          3-1  0  53  +4  1   27  +1  —  — 

N.          31  0  50  +    1  1   26  0  —  — 

Osaka              E.          4-7  1  31  +18  —  —  2-6  3-4 

Mizusawa  records  a  second  shock  at  16h.47m.25s.  with  PE  =  +0m.49s.,  SE  = 
-f-  lm.27s.         Osaka  MN  =  -f3  0ni. 

1919.    July  9d.  19h.  19m.  25s.      Epicentre  17  ON.  112  OW. 

A  =  -  -358,   B  =  -  -887.  C  =  +  -292  ;  D  =  -  -927,  E  =  +  -375  ; 

G=--110,  H=--271,  K  =  --956. 

A       Az.  P.       O-C.         S.  0-C.        L.  M. 


„ 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucson 

X. 

15-3 

5 

3  49 

-   6 

7   55 

+  76 

10-4 

10-8 

E. 

15-3 

5 

— 

— 

7   49 

+  70 

9-4 

— 

Lick 

221 

339 

— 

— 

e  9  35 

-!-28 

— 

— 

Berkeley 

22-7 

339 

e  5   19 

-T     6 

— 

. — 

— 

— 

Chicasro 

32-4 

36 

6   13 

-39 

i  11     5 

-69 

13-8 

18-1 

Victoria 

32-8 

347 

15  53 

?L 

18  21 

?L 

19-3 

420 

Ann  Arbor 

E. 

35  0 

39 

12  47 

m 

(12  47) 

-   8 

(15-9?) 

19-4 

X. 

35  0 

39 

. — 

— 

16  29 

?L 

(16-5) 

19-5 

Georsetown 

37-5 

47 

e  6  35 

-58 

e  12   15 

-75 

e  18-6 

— 

Cheltenham 

X. 

37-5 

48 

12   16 

?S 

(12   16) 

-75 

18-9 

19-6 

Washington 

37-5 

47 

6  51 

-43 

12  20 

+  71 

18-8 

— 

Ithaca 

X. 

39-5 

42 

e  8     0 

+    9 

— • 

— 

e  18-3 

— 

Ottawa 

41-4 

40 

i  8  51 

+  45 

i  13  19 

-68 

e  20-4 

— 

Northfleld 

42-8 

41 

— 

. — 

— 

— 

e  23-6 

— 

La  Paz 

54-7 

125 

9  36 

-   1 

17   14 

-   3 

26-2 

28-1 

Edinburgh 

861 

32 

22  59 

?S 

(22  59) 

-32 

44-6 

49-6 

Eskdalemuir 

86-3 

32 

— 

— ■ 

23  35 

-    2 

— 

— 

San  Fernando 

X. 

92  1 

50 

44  35 

?L 

— 

— 

(44-6) 

— 

De  Bilt 

92-2 

32 

— ■ 

• — 

e  24     4 

-33 

42-6 

48-9 

Hamburg 

93-8 

30 

— ■ 

. — 

e  26  35 

+  101 

e  43-6 

61-6 

Moncalieri 

97-4 

39 

— 

— 

— 

— 

e  46-0 

— 

Rocca  di  Papa 

102-2 

39 

— 

— 

— 

— 

— 

41-9 

Helwan 

121-3 

37 

79  35 

?L 

— 

— 

(79-6) 

- — 

Additional  records 

:     Ann 

Arbor  gives  L 

as  S, 

W.  Instrument  LE  =  +17 

-8m., 

ME  =  +19  1m. 

Georgctow 

n  LN  = 

+  22-6 

n.,    LE  = 

-^23 -601.          Ottawa 

iN  =  +16m. 

9s., 

L  =  +2 

2-6in. 

and   -f40-6m. 

La  Paz  To 

=  19h.l9m.28s. 

De  Bilt    MN=+44-2m.  Hamburg   MN  = 

+  77m.35s.(?LN).         Moncalieri  L-+51-9m. 

July  9d.  Records  also  at  Ih.  (San  Fernando),  5h.  (La  Paz).  7h.  (Edinburgh, 
Hamburg,  Dc  Bilt,  and  Batavia),  8h.  (Helwan).  lOh.  (La  Paz),  18h. 
(Helwan),  20h.  (Mendoza),  21h.  (Lick,  Simla,  and  Florence  (2)  ). 

July  lOd.  2h.  22m.  10s.     Epicentre  50'-0N.  128' -OW.  (a'^  on  1919  July  Id.). 

A  =  --396,  B=--507,  C=+-767. 

A  Az.             P.  O-C.  L.  M. 

.  o  m.  s.          s.  m.  m. 

Victoria                      3-4  114  0  53           0  1-4  1-9 

Chicago                    28-9  91  —  —  e  15-3  — 

Toronto                    33-4  81  —  —  18-3  — 

Ottawa                      34-8  77  —  —  16-6  — 

Georgeto\vn             37-2  88      e  19  20  ?L  (e  19-3)  — 

Washington             37-2  88  —  —  e  20-5  — 

De  Bilt           E.       70-5  29  —  —  e34-8  — 

Ottawa  L  =  +18 -3m.  and   +21 -8m.         Georgetown  gives  also  eN  =  +  19m. 69., 
LN=.+22-0m.  De  Bilt   LN-e33-Sm. 
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July  lOd.  Records  also  at  3h.  (La  Paz),  4h.  (close  to  Florence),  8h.  (Colombo), 
i;ili.  (close-  to  Atheus),  16h.  (close  to  Taihoku),  19h.  (near  Balboa 
Heights),  20h.  (San  Fernando  and  close  to  Kobe  and  Osaka),  21h.  (close 
to  Taihoku),  22h.  (Taihoku). 

1919.     July  lid.  Oh.  30m.  30s.       Epicentre  8°  ON.  72°  OW. 

A  =  T  -306,   B  =  -  -942,  C=  +  139  ;  D  =  -  -951,   E  =  -  -309  : 

G-+043,   H  =  --132,  K  =  --990. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Vieques 

E. 

12  0 

31 

6     1 

+  182 

7     8 

+  109 

8-3 

8-5 

La  Paz 

24-8 

171 

i  5   29 

-   7 

i  9  46 

-13 

11-6 

15-9 

Geortretowu 

31-2 

352 

e  6  30 

-10 

11  42 

-12 

e  140 

— 

Wasliiugton 

31-2 

352 

6   27 

-13 

13  30 

+  96 

e  20-3 

— 

Ithaca 

E. 

34-7 

355 

— 

— 

e  12   18 

-33 

14-9 

— 

Andalgala 

N. 

360 

171 

■ — 

— 

— 

— 

• — 

18-6 

Toronto 

36-2 

351 

— 

— 

— 

— 

15-8 

25-8 

Chicago 

36-5 

340 

i  7   20 

-    6 

i  13     0 

-17 

17-6 

24-5 

Ottawa 

37-5 

357 

i  7   41 

+    7 

i  13  50 

+  19 

27-5 

— 

Pilar 

40-4 

169 

— 

— 

— 

— 

22-2 

23  0 

Rio  de  Jaiierio 

41-8 

140    ( 

e  21      0 

? 

22   48 

I 

24-4 

24-7 

apolletti 

471 

175 

20     6 

?L 

— 

— 

27-9 

32-2 

Victoria 

59  0 

323 

— 

— 

— 

— 

36-4 

43-8 

Coiiiibra 

64-8 

50 

— 

— 

— 

— 

e  24  -5 

— 

Rio  Tinto 

65-7 

52 

44   30 

?L 

— ■ 

. — 

(44-5) 

49-5 

Bidston 

711 

38 

9     0 

-144 

16   48 

?PR, 

34-9 

Eskdaleniuir 

71-4 

35 

— 

— 

20   50 

-1-    7 

34  -5 

— 

De  Bilt 

75-8 

39 

• — 

— 

c  21   37 

+    2 

e  35-5 

43-3 

Moucalieri 

771 

46 

— 

— 

(21   46) 

-   4 

21-8 

— 

Hambxirg 

78-9 

37    ( 

3  12   14 

+    2 

e  22   18 

+    7 

e  35  -5 

40-5 

Rocca  di  Papa 

80-8 

50 

— 

— 

(e  22   36) 

+   3 

e  22-6 

25-7 

Helwan 

97-4 

59 

26  30 

?S 

(26  30) 

+  60 

— 

— 

Additional  records 

:    Vieques  PN 

■  =  +5m. 

27s. 

GeorgetowTi  SN 

■=  +II1 

in.43s.. 

To  =0h.30m.26s. 

Ithaca  e: 

N^=+9m.0s.    and    +12m. 

,2s. 

Toront 

0   L  = 

+  I80UI. 

Chicai;:o    s 

;r,  =  ^ 

hl5ni.455 

i.          Ottawa    LX  =  4-9 

m.3s.. 

eN  ?  = 

+  20m.0s., 

T„  = 

Oh.  30m 

.25s. 

Pilar 

MN  = 

=  +26-7U1. 

De 

Bilt 

eLN  = 

+  32om., 

MN  = 

=  +36  •5m. 

Hambuj 

i-g     MN=+38-5m.,     T„ 

-0h.30 

m.36s. 

July  lid.  4h.  9m.  25s.     Epicentre  8  -ON.  72"0VV.  (as  at  Oh.). 


O-C. 


O-C. 


L. 


Chicago  gives  SRi  =  +  15m. 50s. 


De  Bilt  eLN=  +33-6m. 


M. 


0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 
Chicago 
De  Bilt 

E. 

24-8 
36-5 

75-8 

i  5   27 

7    18 

-  9 

-  8 

i  9  45 
13     5 

-14 
-12 

11-7 

21  1 

c  38-6 

15-8 
39-9 

July  lid.  18h.  3m.  50s.     Repetition  from  8=-0N.  72=0W.  J.         La  Paz  gives  eP 
= +5m.27s.,    S  = +9iii.43s.,   M=+18Sni.  Possibly   some  or  all   of 

the  foUowiug  records  only  at  La  Paz,  which  would  ordinarily  have  been 
mentioned  below  in  the  notes,  represent  other  repetitions,  and  may  be 
here  tabulated  : — 


La  Paz 


P=3h.27m.l4s. 
P=4h.   7ni.l3s. 


eP=3h.31m.41s. 
eP=5h.33m.40s. 


July  lid.  Records  also  at  Ih.  (La  Quiaca),  2h.  (Colombo),  4h.  (Balboa  Heights), 
5h.  (Helwan  and  close  to  Athens),  171i.  (Manila),  19h.  (Moncalleri), 
21h.   (San  Fernando). 


July  12d.   12h.  4ni.  30s.      Epicentre  42-5X.  7  •5E.   (as  on  1918  Aug.   lOd.   18h.). 
A  =  +-731,   B  =  +096,  C=+-67G. 

A             P.       O-C.         S.           O-C.  L.          M. 

o             m.  s.         s.         m.  s.           s.  m.          m. 

Rocca  di  Papa          3-9        el   25      +24         —               —  —         3-1 

Zurich                         4-9         i  1   17      +1       i  1  50        -18  —         2-0 

Vienna                        8-5        e  2     0      —   9         —               —  —         2-8 

Zurich.     The  records  on  E,   N,  V  instruments  are  sensibly  the  same  :    also 
eP  =  +lm.l3s. 
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July  12d.  22h.  28m.  Us.      Epiceutre  55°-yN.  35°-U\V.  (as  ou  1919  May  od.). 
A  =  +  -470,  B  =  -  -329,  C  =  +  -819  ;         D  =  -  -574,  E  =  -  -819  ; 


G-  + 

■671, 

H  =  --470,  K 

=  -•574. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Edinburgh 

17°- 9 

75 

4   18 

+    2 

6  22 

-76 

8-0 

10-3 

Eskdalemuir 

180 

76 

i  4  21 

+   4 

— 

— 

9  0 

— 

Oxford 

20-2 

85 

4  53 

+  10 

8  45 

+  18 

10-3 

14-2 

Kew 

20-9 

84 

— 

— 

— 

— 

110 

Coimbra 

23  0 

119 

5  40 

+  23 

10     0 

+  35 

11-9 

— 

Paris 

23-6 

90 

e  5  31 

+    7 

— 

— 

12  0 

13-7 

De  Bilt 

23-7 

80 

5   29 

+    4 

9  43 

+    5 

11-4 

140 

Uccle 

23-8 

83 

e  5   27 

+    1 

e  9  42 

+    2 

e  11-5 

130 

Hamburg 

26  0 

74 

e  5  45 

-    3 

i  10  22 

0 

e  140 

150 

Strasboui'g 

26-8 

80 

5  51 

—   5 

10  43 

+    6 

e  15-7 

— 

San  Fernando 

27-0 

122 

14     0 

?L 

— 

— 

(14-0) 

17-5 

Tortosa 

27-3 

106 

6   17 

+  16 

10   43 

—    3 

13-5 

19-2 

Ottawa 

27-3 

266 

— 

e  10   30 

-16 

e  15-5 

— 

Moncalieri 

28-7 

94 

6   26 

+  11 

— 

— 

14-8 

— 

Toronto 

30-5 

266 

— 

— 

— 

— 

141 

— 

Rocca  di  Papa 

33-0 

92 

e  7     5 

+   4 

— 

— 

— 

— 

Chicago 

35-9 

270 

7  45 

+  24 

13  38 

+  29 

19-5 

— 

Helwan 

52-6 

88 

— 

— 

17      0 

+   9 

— 

— 

Additional  records:  Coiiubra  T„  =22h.28m.l3s.  De  Bilt  MN  =  +17-4ui., 
To  =22h.28ui.lls.,  Epicentre  57"-3N.,  35°-lW.  Hambui'g  To  -22h.27m.56s. 
San  Fernando  MX  =  +  17-Oni. 

July  12d.  Records  also  at  Oh.  (Rio  Tinto  and  close  to  Jlizusawa),  2h.  (close  to 
Rocca  di  Papa),  3h.  (La  Paz),  4h.  (near  Tokyo  and  Osaka),  8h.  (Taihoku), 
9h.  (Manila),  lOh.  (Tokyo),  16h.  (Rocca  di  Papa),  17h.  (Bidston),  19h. 
(Colombo). 

July  13d.  Records  at  2h.  (San  Fernando),  oh.  (close  to  Manila  and  La  Paz), 
13h.  (Helwan),  14h.  (Manila  and  close  to  Mizusawa). 

July  14d.  13h.  44m.  50s.     At  52''-0N.  178°-0W.  (as  on  1919  May  22d.). 

A  =  -  -615,  B  =  -  021,  C  =  +  -788  ;         D  =  -  035,  E  =  +  -999  ; 
G  =  --788,   H  =  — -028,   K  =  - -610. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

o  „  m.  s.  s.  m.  s.  s.  m.  m. 

Honolulu  34-4  146  c5   28  -100  —  —  14-7  20-2 

Osaka  37-2  262  7   51  +19  —  —  14-7  17-8 

Zi-ka-wei  482  271  e  8  38  -17  e  15  30  -26  —  — 

Chicago  58-5  61  —  —  —  —  40-2  — 

Manila  60-8  259  e  10  10  -   8  —  —  —  — 

Toronto  61-5  55  29     4  JL  —  —  c  38-2  53-7 

Ottawa  620  51  —  —  —  —  e31-2  — 

Georgetown  60-1  58  e  31   27  ?L  —  —  e41-8  — 

Washington  66-1  58  —  —  —  —  e  41-8  — 

Hamburg  74-1  355  ell   54  +11  —  —  e  40-2  50-2 

Bidston  74-5  2  24   22  ?  28  58  ?  —  48-2 

De  Bilt  75-8  357  e  12   12  +18  e  21   55  +20  —  51-9 

Kew  76-5  2  —  —  —  —  —  57-2 

Uccle  77-1  358  c  12   10+8  c  22   10  +20  c37-2  54-2 

Vienna  790  350  12   12-1  —  —  c  42-7  53-7 

Strasbourg  79-3  355  12   19  +    4  e  22  24  +   9  e  40-2  — 

Pola  82-6  351  _  _  _  —  _  51-2 

Moncalicri  82-9  357  c  10   14  -141  23   11?  +15  46-6  53-8 

Rocca  di  Papa  85-8  352  12  52  0  —  —  53-2  59-2 

Rio  Tinto  89-9  7  51   10  ?L  —  —  (51-2)  60-2 

Helwan  94-2  335  25   10  ?S  (25   10)  +12  —  — 

Additional  records:         Zi-ka-woi  To  =13h.44m.48s.  Ottawa  L=+40-2m. 

Washington  eE  =  +31in.27s.,  eN?  =  +41m.38s.  Eskdalenmir  A  =72°-5, 

gives  .sini])ly   ]3h.r.2in. -j:)li.30ni.  De  Bilt  eSN  = +21in.49s.,   eSR.N  = 

+  27m.lls.,    MN  =  +o4-7iii..    T„  =13h.45m.l7s.  Uccle  SR, -+ 27m. 32s., 

T„  =13h.45ni.Os.  Viuiiiia    MN      H  57  ^ni.     The    P    record    is    from    Z 

tuactiiuo.  Uclwaii  PN  =  +  17  m.  10s. 
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July  ltd.  lib.  2-.'ua.  Os.       At  40    OX.  60°0E.  ! 

A=+-383,  B  =  4--664,  C  =  + -643. 

If  the  records  all  refer  to  a  iriugle  shock,  the  solution  below  is  about  the  best  we 
cau  get  from  the  material.  But  it  seems  more  probable  that  there  were  two 
shocks,  oue  in  ludla  aud  oue  io  Western  Europe. 

A             P.       O-C.         S.           O— C.         L.  M. 

,          m.  s.         s.         m.  s.             s.            m.  m. 

—  8-0 

—  13-6 
17-3  18-3 


Simla 

IGo 

c  3   48 

-11 

— 

— 

Lembert; 

•27  -0 

e  6  54 

+  56 

— 

— 

Kodaikaual 

33-5 

14   U 

?S 

(14   12) 

+  100 

Clolombo 

37-6 

16     0 

?S 

(16     0) 

+  148 

Coimbra 

510 

8   45 

-28 

— 

— 

San  Fernando 

.ilO 

17    30 

?S 

(17   30) 

+  59 

—        19-8 


27  -4 
29-5 


Julv  14d.  Records  also  at  3h.  (close  to  Athens  (2)  ),  8h.  (Apia),  lOh.  (Helwan  and 
Taihoku),  lib.  (Manila  (2)  and  La  Paz),  12h.  (Helwan),  ISh.  (close  to 
Tokyo  at  18h.l9m.,  Zi-ka-wei  at  18h.51m.). 


July  lod.  5h.  25m.  30s.     Epicentre  45°1N.  147  •2E.  (as  on  1918  May  31d.). 

A  =  -  -593,   B  =  +  -382,  C  =  +  -708  ;  D  =  +  -542,   E  =  +  -841  ; 

G  =  --595,   H  =  +-384.  K  =  --706. 


Az.  P.        O-C.  S.  O-C.        L.  M. 


7-5 

219 

1   56 

_i_    2 

3   28 

+ 

4          — 

__ 

7-5 

219 

2     6 

+  12 

3   29 

+ 

5           — 

— , 

37-7 

224 

7   30 

-    6 

— 

—           — 

— 

74-S 

335 

— 

— 

— 

—    e  44-5 

48-5 

77-5 

337 

— 

— 

— 

—    e  36-5 

50-7 

78-S 

337 

c  11    30 

-42 

— 

—       30-5 

44-5 

78-2 

341 

47      0 

?L 

— 

—      (47-0) 

49-7 

=  +43 

•5m., 

MN  =  +48-6m. 

Mizusawa       k. 

X. 

Manila 
Hambm-g 
De  Bilt 
Uccle 
Bidston 

De  Bilt  gives  eLN 


July  15d.     Records  also  at  2h.  (San  Fernando  and  Taihoku),  I2h.  (La  Paz),  13h. 
(Berkeley),   16h.   (Batavia),   17h.   (Atliens),   23h.   (Lick). 


July  16d.  4h.  9m.  15s.     Epicentre  45''-lN.  147  =  -2E.  (as  on  1919  July  15d.). 
A  =  --593,  B  =  +-382,  C=+-708. 
A       Az.  P.       O-C.         S.  O-C.       L.  M. 


Ootomari 

3-5 

298 

1   16 

+  21 

— 



2  0 



Mizusawa 

7-5 

219 

1   47 

-   7 

2  57 

-27 

— 



Tokyo 

110 

213 

2  44 

0 

4   17 

-37 





Osaka 

13-8 

225 

3  30 

+    7 

— . 

61 

6-4 

Zi-ka-wei 

24-4 

244 

e  5   25 

-   7 

c  9  41 

-11 

Manila 

37-7 

224 

12  57 

fS 

(12  57) 

-37 



. 

Hamburg 

74-8 

335 

11   53 

+   5 

c  44-7 

46-7 

De  BUt 

77-5 

337 

— 

— 

e  22     3 

+    8 

e  41-8 

42-9 

Bidston 

78-2 

341 

32   21 

? 

39     3 

?L 

(39-0) 

49-8 

Uccle 

78-8 

337 

e  12   17 

+    5 

e  22   15 

+   5 

c  4-8 

48-8 

Strasbourg 

79-9 

334 

e  12  20 

Helwan  85  1     308       23  45       ?S        (23  45)       +25  —  — 

Eskdalemuii-  (A  =76° -5)  gives  simply  4h.31ra.  to  5h.22ni.         Helwan  PX  = 
+  22m.45s.         De  Bilt  eLX  =  +42-8m.,  MX  =  +47  Im. 
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July  16d.  18h.  6m.  30s.     Epicontre  16°0S.  171°0W.  (as  on  1917  June  28d.). 

A  =  -  -949,  B  =  -  -150,  C  =  -  -276  ;         D  =  -  156,  E  =  +  -988  ; 
G  =  +-272,   H  =  +043,  K=--961. 


Apia 

Riverview 

Honolulu 

Melbourue 

Manila 

Chicago 

De  BUt 

Uccle 

Helvvan 


Az. 

340 

19 
232 
291 

48 
4 


0-C. 


m.  s. 
i  0  37 

e  14  24 

e  12   18 
e  44  30 


2-3 

38-3 

39-5 

44-4 

73-6 

95-8 
143-8 
145  0 
155-3     308        105  30       ?L 


+    1 


+  38 


e  13  32 

(14   24) 


Riverview  eS  =  +8m55s.,       MN  =  +30-5m. 
+  107m.30s.         De  Bilt  MN  =  +89-4ui. 


0-C. 

8. 


-10 

+  25 


M. 

m. 

11 
21-7 
26-0 
27-6 


e  18-4 
22-9 
24-4 

51-5 
e  83-5 
e  82-5 
(105-5) 


Helwau    gives    also    PN 


July  16d.  Records  also  at  Oh.  (8au  Fernaudo  and  close  to  Manila),  lli.  (Florence), 
3h.  (Riverview).  8h.  (Mizusawa),  lOh.  (Manila),  llh.  (Colombo),  14h. 
(Tokyo),  17h.  (Helwan). 


July  17d.  9h.  49m.  5s.     Epicentre  24°  ON.  121°  OE.  (as  on  1918  Sept.  24d.). 

A= --470,   B- +783,  C= +407  ;  D  =  + -857,  E  =  + -515  ; 

G  =  --210,   H  =  +-349,   K=--914. 

It  seems  clear  that  there  must  be  at  least  one  erroneous  record,  or  a  double  shock. 
Difficulties  were  also  found  on  1918  April  18d. 


A 

Az. 

P. 

0-C. 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  8. 

6. 

m.  s. 

8. 

m. 

m. 

Taihoku 

11 

24 

0  43 

+  26 

— 



2-0 

2-4 

Zi-ka-wei 

7-2 

3 

e  1   24 

-25 

e  2  38 

-37 

— 

6-5 

Manila 

9-4 

180 

2  35 

+  13 

— 

— 

51 

7-3 

Nagasaki 

11-8 

39 

1   41 

-75 

— 

— 

— 

— 

Osaka 

16o 

46 

5   19 

+  80 

9  22 

+  135 

12-5 

17  0 

Tokyo 

20  0 

50 

0  40 

? 

10  53 

+  150 

— 

— 

Batavia 

33-2 

206 

7      2 

+    4 

— 

— 

— 

— 

Simla 

39-2 

290 

— 

— 

— 

e  22-2 

— 

Riverview 

64-6 

152 

— 

— _ 

— 

— 

e  34-6 

36-8 

Lemberg 

761 

319 

41      7 

?L 

— 

— 

(41-1) 

52-8 

Helwan 

77-9 

297 

46  55 

JL 

— 

— 

(46-9) 

— 

Vienna 

81-4 

320 

e  44  55 

ih 

- — 

— 

(44-9) 

53-9 

Hamburg 

82-3 

327 

e  41   55 

Ih 

— 

— 

e  44-9 

B  45-9 

De  Bilt 

85-6 

326 

— 

— 

— . 

44-9 

50-0 

Strasbourg 

86-2 

321 

43  55 

Ih 

— 

— . 

(43-9) 

— 

Rocca  di  Papa 

86-8 

315 

— 

— 

(21   55) 

-104 

22-9 

50-9 

Uccle 

86-7 

326 

— 

— . 

— 

— 

e  42-9 

56-9 

Moucalieri 

88-1 

319 

c  38     5 

I 

— 

— 

47-8 

Kew 

88-6 

328 

— 







51-9 

Bidston 

88-7 

330 

31    19 

?SR, 

43  43 

?L 

(43-7) 

59-5 

Paris 

88-9 

325 

— . 

— 

— 

— 

46-9 

56-9 

Coimbra 

100-4 

324 

e  44  25 

?L 

— 

— 

53-0 

— 

San  Fernando 

101-6 

319 

52  55 

?L 





(52-9) 

58-9 

Ottawa 

109-0 

12 

— 

— 

— 

— 

62-9 

— 

Clucago 

109-1 

22 

— 

— 

— • 

— 

e  58-9 

— 

Additional  records 
MN  -  +7-4m. 
Eskdalcmuir  ( A 
MN  =  +48 -6m. 


Zi-ka-wei  MN  =  +6 -3m.,  To  --9h.48m.58s.  Manila 

Osaka    T„ -91i.49m.20s.  Uccle    MN=+48-4m. 

-87^-5) gives  10h.30m.  to  llh.7m.      De  BilteLN  =  +43 •9m., 
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1919.     July  17d.  16h.  19m.  34s.      Epicentre  11°  OX.  88°  OW. 

(as  on  1918  July  31d.  14h.). 

A  =  -r  034,  B  =  -  -982,  C  =  +  191  :  D  =  -  -999,   E  =  -  035  : 

G  =  +007,   H  =  -191,  K  =  --982. 

A  Az.  P.  0-C.        S.  0-C.         L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Balboa  Hts.     e.        8-6  104  2  30  +20  4   18  +25  6  0  6-3 

X.        8-6  104  2   40  +30  —  —  0  0  6-2 

Vieques              e.      23  0  67  8   16  ?S  (S   16)  -69  16-2  17-3 

Cheltenham      e.      29-4  18  11      8  ?S  (11      8)  —16  17  1  — 

X.      29-4  18  11   37  ?S  (11   37)  +13  16-3  19-4 

Washington              29-6  17  6   23  -    1  11   26  -   1  16-3  — 

Georgetown              29-6  17  i  6   24  0  e  11   30  +3  el6-4  — 

Chicago                      30-8  0  6  31  -   5  11   36  -12  18-4  — 

Ann  Arbor        E.      31-5  6  6   20  -23  —  —  17-4  — 

X.     31-5  6  6  32  -11  11   50  -10  179  21-6 

Ithaca                E.      330  17  —  —  12   22  -   2  el7o  — 

X.     330  17  6  46  -10  e  12   12  -12  e  19-2  — 

Toronto                     33-5  11  i  6  56  -   5  e  14  20  +108  19-8  291 

La  Paz                       33-8  144  7   27  +24  13     9  +31  17-5  22-9 

Ottawa                     35-9  16  i  7    18  -   3  13     6  -   3  el8-4  — 

Victoria                     47-6  330  —  —  30   14  ?  33-7  37-4 

Coimbra                    751  51  —  —  e  21   16  -11  37  0  39-9 

Eskdalemuir            7  8  0  35  —  —  —  —  36-4  — 

Kew                          80  0  39  —  —  —  —  —  49-4 

Paris                         82-2  42  —  —  —  —  e  38-4  46-4 

Uccle                          830  40  —  —  e  22  26  -31  —  42-4 

De  Bilt              E.     83-3  39  —  —  —  —  e  39-4  48-3 

X.  83-3  39  —  —  —  —  e37-4  45-5 
Strasbourc:  85-6  41  —  —  e  22  56  —30  —  50-8 
Hamburg  85-9  37  —  —  —  —  e41-4  54-4 
Moncalieri  86-3  46  —  —  e  24  44  +71  42-5  — 
Zurich  86-4  43  36  0  .'  —  —  —  — 
Helwan  108-9  52  57  26  ?L  —  —  (57-4)  — 
Additional  records:  Georgetown  sives  LEN  = +21  •4m.,  To  =16h.l9m. Sis- 
Ann  Arbor  (W  Instrument)  LE  =  t-17 -5  hn.,  PX  =  +7m.32s.  Toronto 
iP= +10ni.50s..  L=+210m.  Ottawa  PRiN  = +8m.30s.,  PRoN  = 
-t-8m.50s.,  L=+20-4m.,  To  =16h.l9m.46s.  Zurich  gives  six  records 
practically  identical. 

July  17d.  Records  also  at  4h.  (Helwan),  7h.  (close  to  Manila),  8h.  (Riverview), 
llh.  (close  to  La  Paz,  also  Taihoku  and  Zi-ka-wei,  possibly  repetition 
from  9h.),  12h.  (Taihoku  (2)  and  Zi-ka-wei  :  other  repetitions  from  9h.  ?), 
13h.  (Miziisawa),  14h.  (Taihoku  and  Zi-ka-wei),  15h.  (Manila),  16h. 
(Mizusawa),  17h.  (Mauritius),  19h.  (Zi-ka-wei),  20h.  (close  to  Batavia 
and  Helwan),  21h.  (close  to  Batavia),  22h.  (La  Paz). 

July  18d.  2h.  28m.  Os.     Epicentre  Sg^-SN.  27"0W.  (as  on  1917  Jime  30d.). 
A  =+-687,   B  =  --350,  C  =  + -636. 
(Very  uncertain). 

A  P.        O-C.             S.         O-C.        L.           M. 

o  m.  s.         s.           m.  s.           s.            m.          m. 

Uccle                      24-6  e  5  52 

De  Bilt                 25  -4  — 

Strasbourg           26-3  7      0 

Chicago                 45-0  — 
Uccle  gives  To  at  2h. 28m. (54s.). 

July  18d.  7h.  Im.  20s.     Epicentre  36°0N.  28'OE.  (as  on  1918  Sept.  23d.). 

A  =  +  -714,   B  =  +  -380,  C=+-588;  D  =  + -470,   E  =  --883: 

G  =  +-519,   H=+-276,  K  =  --809. 

A       Az.          P.          O-C.  S.            0-C.        L.            M. 

o           o         ni.   s.         s.  m.    s.           s.           m.           m. 

Athens                         3-9     302      e  0  56      -   5  2     0        +13      e2-2          2-5 

Rocca  di  Papa        13-2     301      e  2  59      -17  —               —      e7-7          9-5 

Vienna                       15  0     329          3  40      -r    1  11     0             ?          24-7           — 

Strasbourg                19-4     317          4   21?    -13  5     0            ?             —           — 

Hamburg                  21-6     330      e  4  46      -14  e9     4        +7           —       16-3 

Paris                         22-6     313      e  9  17        ?S  (9  17)            0       13-7           — 

De  Bilt                      228     322          —              —  e  9   18        -   3    e  12-7        15-6 
Additional  record^  :    Athens  MX  =  -2-9m.,  T„  =7h.0m.57s.         Rocca  di  Papa 

e=+lm.29s.         Hamburg  MN  = -16 -Sm.  De  Bilt  MN  = +13-6m. 


IS 

e     9  50 

—    5 

e  11-5 

— 

e  10     2 

-   9 

e  121 

69 

— 

— 

140 

— 

■ — ■ 

— 

e  25  0 
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July  18d.  13h.  37m.  Os.     Epicentre  43'OX.  125'0W.  (as  on  1918  June  12d.). 
A  =  --420,  B  =  --599,  C  =  + -682. 


(Very  uncertain). 


P. 


0-C. 


Victoria 

5 -5 

12 

1   20 

-    5 

Chicago 

27-4 

80 

5   44 

-IS 

Washington 

36  0 

80 

e  6  50 

-32 

Cheltenham 

36-2 

80 

— 

— 

De  Bilt 

75-6 

29 

— 

— 

I'ccle 

76-4 

30 

— 

— 

11    10 


—  —    e  29     0 


O-C. 


22 


Additional  records:     Victoria   PV=+lm.l6s.,   MV=+3-6in. 
LN  =  +20-8ni.  De  Bilt  eX  =  +31m.0s.,  MN  =  +38-8m. 


L. 

M. 

m. 

m. 

2-8 

3-3 

16-2 

210 

— 

21-6 

23-3 

e  34  0 

37-8 

33  0 

37  0 

Cheltenham 

July  18d.  15h.  7m.  Os, 


Epicentre  24"0X.  12rOE.  (as  on  1919  July  17d.  9h.). 
A  =  --470,   B  =  +  -783,  C=+-407. 


The  solution  is  not  satisfactory,  but  no  solution  suggests  itself  which  will  suit 
all  three  near  stations.  Difficulties  appeared  also  on  1919  July  17d.  and 
1918  April  18d. 

P.        O  -C.        i 


A 


Az. 


Taihoku 

11 

24 

1   41 

4-84 

Hokoto 

1-3 

251 

0   17 

-   3 

Zi-ka-wei 

7-2 

3 

— 

— 

Manila 

9-4 

180 

— 

— 

De  Bilt 

85-6 

326 

— 

— 

Uccle 

86-7 

326 

— 

— 

O-C. 


—      e  5    16      4-63 


L. 

M. 

m. 

m. 

1-9 

0-6 

e  4-3 

2-3 

0-7 

e  490 
e  48-0 

500 

De  Bilt  gives  MX  =  f50-2m. 


July  ISd.  Records  also  at  Oh.  (San  Fernando  and  Helwan),  5h.  (Pompeii  and  near 
Osaka),  6h.  (3°-3  from  Tokyo  and  5-6  from  Mizusawa  at  6h.52m.30s., 
almost  simultaneously  with  another  shock  recorded  by  Moncalieri 
(A  =31  =  )  and  Florence).  7h.  (La  Paz),  8h.  (Taihoku),  lOh.  (Batavia  and 
Manila),  13h.  (Toronto),  17h.  (Eskdalcmuir),  22h.  (Helwan). 


July  19d.     Records  at  2h.  (San  Fernando),  oh.  (Taihoku  (2)  ),  6h.  (Taihoku  and 
Apia),  lOh.  (Tokyo),  14h.  (Paris). 


July  20d.  Oh.  3m.  50s.     Epicentre  36°  OX.  28°  OE.  (a.s  on  July  ISd.  7h.). 
A=  +  -714,  B  =  -t--380,  C=+-588. 


A 

Az. 

P. 

O-C. 

S. 

^ 

ni.  s. 

s. 

m.  s. 

Athens 

Rocca  di  Papa 
Strasbourg 
Uccle 
De  Bilt 

,3°- 9 
13-2 
19-4 
22-6 

22-8 

302 
301 
317 
318 
322 

1     7 
3     4 

+    6 
-12 

1   49 

6   10 
e  9  10 
e  9   14 

Athena  gives  also  MX  =  -f2-4ni..  To  =0h.4m.4? 


O-C. 


L. 
m. 
1-9 


16-2 
e  12-2 


2-2 
6  0 


Rocca  di  Papa  P  ■ 


15-4 
-4  m.  4s. 


July  20d.  Records  also  at  fih.25m.20s.  (between  Mizusawa,  Tokyo,  and  Osaka), 
8h.  (Chicago,  Batavia,  and  Manila),  15h.  39m. Os.  (close  to  Batavia), 
I6h.  (San  Fernando  and  Tokyo). 


99 


July  21(1.  19h.  3m.  o3s.     Epicentre  3' OS.  100'  ^E.  (adopted  from  Batavia). 

A  =  -  189,   B  =  +  -981,  C  =  -  052  ;         D  =  +  -982,  E  =  +  189  ; 
G  =  +010,  H  =  -051,  K=--999. 

There  was  apparently  more  than  one  shock  about  thi.s  time.  The  Oaaka  records 
indicate  one  close  to  Osaka,  and  the  Athens  records  one  close  to  Athens  ; 
but  it  docs  not  seem  likely  that  the  latter  is  responsible  for  the  other  European 
records. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

6-7 

119 

i  1  44 

-r     2 

3     6 

+    4 

— 

4-8 

Colombo 

23  -3 

295 

10     7 

'.* 

(10     7) 

+  36 

— 

121 

Manila 

26-5 

48 

e  5   35 

-IS 

— 

— 

— 

Bombay 

35-2 

310 

6  37 

-38 

— 

— 

. — 

— 

Osaka 

49-7 

39 

8   39 

-26 

— 

— 

9-8 

9-8 

Hehvan 

74-0 

303 

23     7 

7 

(20     7) 

-67 

— 

— 

Rocca  di  Papa 

90-7 

313 

i  13   11 

-9 

— 

— 

15  1 

Hamburg 

93-0 

324 

e  14      7 

+  35 

i  23  31 

-74 

e  381 

— 

De  Bilt 

95-9 

322 

— 

— 

e  23  48 

-S7 

— 

— 

La  Paz 

157-6 

209 

20  37 

[+31] 

— 

— 

— 

— 

Batavia  gives  To  =19h.3m.53s.     Epicentre  3°0S.  100°-9E.,  as  adopted  above. 


■669. 


July  21d.  23h.  49m.  20s.     Epicentre  42°0N.  141'0E. 

A  =  --577,   B  =  -I- -467,  C^ 

This  fits  the  observations,  though  a  more  usual  position  would  be  38'  oX. 
144--5E.  (as  on  1917  Mar.  15). 

A              P.         O-C.         S.  O-C. 

o             m.  s.           s.  m.  s.  s. 

-    1  1   14  -   6 

-13  —  — 


L. 
m. 


M. 
m. 


Mizusawa 

2-9 

0  44 

Tokyo 

6-4 

e  1   51 

Osaka 

8-5 

2   13 

4-3 


4-5 


Mizusawa  SN  =  +lm.l2s. 


July  21d.     Records  also  at  5h.  (Batavia),  Sh.  and  12h.  (Colombo),  13h.  (Manila). 


July  22d.  22h.  Im.  25s.     Epicentre  13'0N.  83°0W.  (as  on  1917  Oct.  22d.). 
A=+119,  B  =  --967,  C=+-225j      _D  =  - -993,  E  =  -122; 


G 


•027,  H=--223,  K  =  --974. 


The  residuals  suggest  an  epicentre  about  2  nearer  La  Paz,  say  at  12°0N.  82"0\V. 


A 


Balboa  Heights     e. 


Vieques 

C'heltenham 

Washington 

Georgetown 

Chicago 

Ann  Arbor 

Ithaca 

Toronto 

Northfield 

Ottawa 

La  Paz 

Victoria 

Coimbra 

Eskdalemuir 

Bidston 

Kew 

Tortosa 

Uccle 

De  Bilt 

Strasbourg 

Hamburg 

Rocca  dl  Papa 

Vienna 

Helwan 


X. 


17 
26 
26 
26 
29 
29 
29 
30 
32 
33 
33 
48 
69 
73 
73 
75 
76 
78 
78 
80 
81 
85 
86 
103 
103 


Az. 

139 

139 

71 

11 

10 

10 

353 

359 

10 

5 

14 

9 

153 

325 

51 

36 

39 

40 

50 

41 

39 

42 

37 

48 

40 

54 

54 


P. 

m.  s. 

0  59 

1  1 
4  43 
6  0 

i  5  45 

i  5  48 

i  5  49 

i  5  53 

6  31 

6  41 

6  36 

i  6  40 

6  39 


10  35 

11  39 

12  6 
12  8 
12  21 
12  56 
12  47 
12  29 
19  35 
26  35 


O-C. 

s. 
-23 
-21 
+  30 
-^  9 

-  7 

-  4 
-30 
-28 
+  4 
+  5 
-16 
-16 
-17 


S. 


10  32 

i  10  22 

i  10  23 

i  10  27 

10  47 

11  28 

12  35 
11  56 

i  11  57 

11  56 


—  e  21  5 

—  21  35 
-65   14  59 


-20 

-  3 

-  3 

-  3 
+  29 

-  4 
-26 
?PR, 

?S 


21  51 

22  0 
22  4 
22  27 
22  30 


O-C. 


-  7 
-52 
-35 

-  4 

+  47 
-18 
-27 
-28 

+  40 

+  27 
?PR, 

-I-  6 

-  4 

-  3 

-  6 

-  8 


L. 

m. 

10 

2-5 

9-4 

12-7 

12-9 

12  4 

131 

131 

13-7 

18-4 

15-6 

161 

15-9 

33-6 

34-6 


33  0 
e  38-6 
e  38-6 
e  29-6 
e  33-6 
16-6 
23-6 


(26  35)   +  5     — 


M. 

m. 

1-2 

2-6 
11-3 
13-2 


13-5 

20-8 


16-9 
37-6 


26-3 
43-6 
41-2 
40-6 
41-2 


24-2 


For  Xctex  see  ne.rt  page. 
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Notes  to  July  22d.  22h.  Im.  25*. 

Additional    records:     Vieques    pives    PX  = +4ni.-41s.  Cheltenham    PN  = 

+  011). 56s.,  LX=+12fim..  MN  =  +22-3ni.  Georgetown  iPN  = +5in.47s., 

iPZ= +5in.46s.,  SZ  =  +  10in.28s..  eLZ  = +121in.,  T„  =22h.lni.25s.  Chi- 

cago PR,  =  +7in.l9s.  Ann  Arbor.     The  records  above  are  for  the  Bosch 

inst.     The  Wieehert   grives   P  = -t-fiin.os.,    with   others   the  same  as   above. 
Ithaca    N   sensiblv  same  as   E,   To  =22h.liii.42s.  Toronto  i  = -f  lOiu.Ss., 

To=22h.0s.42s.  Ottawa     i  =  +7m.l2s.,     e  =  +7m.45s.,     e  = +12ra.55s., 

i= +14ni.41s.,   T„=22h.lm.25s.  La  Paz  T„  =22h.lni.24s.  Uccle  PR, 

=  +15m.l0s.,    T„=22h.lin.35s.  De    Bilt    ePR,E  = +15ni.l6s..    e(.SR,)  = 

+  28m.l0s.,m=  +28m.24s..  m  =  +28m..32s.,  eLX  =  +34r)m..  MX  =  +45-9m., 
T„=22h.lm.35s.  Strasbouri?    To  =22h.lm.38s.  Hamburg    To  = 

22h.2m.45s.     Vienna  i  =  +  13m. 22s. 


July  22d.     Records  also  at  Oh.  (Lick).  2h.  (Barcelona).  8h.  (Manila).  15h.  (Batavia), 
17h.  (Manila  and  Florence),  19h.  (Mizusawa,  Florence,  and  Hehvan). 


July  23d.  Records  at  Oh.  (San  Fernando),  Oh.  (Batavia).  9h.53m.0s.  (close  to 
Athens).  18h.  (Manila),  19h.30m.35s.  (Mizusawa,  perhaps  repetition  from 
38  -oX.  144' -SE.,  as  on  July  21d.  23h.),  20h.  (La  Paz). 


1919.    July  24d.  2h.  3m.  20s.      Epicentre  40°  OX.  76°  OE. 

A  =  +  185,   B  =  -  -743,  C  =  +  -643  ;  D  =  -r  970,   E  =  -  -242  ; 

G  =  +155,   H  =  +  -624,  K=--766. 

Since  an  epicentre  near  this  (37°-5N.  70°-0E.)  on  1917  April  21  was  found  to 
have  a  deep  focus,  the  present  observations  were  discussed  for  this  possibility, 
but  without  a  positive  result. 

A        Az.  P.         O-C.  S.  0-C.        L.  M. 


Simla 

9  0 

174 

e  1 

58 

-18 

— 

— 

e  4-3 

4-6 

Dehra  Dun 

9-S 

171 

3 

40 

-i-73 

— 

— 

— 

— 

Calcutta            E. 

20-4 

146 

4 

40 

-   6 

8   22 

-10 

Ill 

— 

Bombay 

21-3 

188 

4 

48 

-    9 

— 

— 

— 

Ill 

Kodaikanal      E. 

29-9 

177 

10 

58 

?S 

(10  58) 

-34 

151 

161 

Colombo 

33  -3 

173 

- 

— 

12  40 

+  11 

15-7 

18-2 

Lemberg 

37-2 

301 

e  8 

52 

+  80 

13   22 

—   5 

19-4 

22-8 

Zi-ka-wei 

37-5 

89 

7 

29 

—    5 

e  13   17 

-14 

— 

26-8 

Hehvan             e. 

37 -6 

268 

12 

46 

?S 

(12   46) 

-46 

— 

27  1 

X. 

37-6 

268 

11 

46 

?S 

(11   46) 

-106 

— 

22-7 

Athens              e. 

401 

282 

7 

47 

-   9 

i  13  55 

-13 

e  21-2 

31-7 

Taihoku 

40-7 

98 

7 

28 

-33 

— 

— 

23-2 

24-6 

Budapest 

40-8 

300 

7 

40 

-21 

— - 

— 

— 

— 

Vienna 

42  5 

301 

i  8 

10 

—   5 

14   16 

-26 

17-9 

24-7 

Pola 

45  0 

298 

e  14 

40 

?S 

(e  14   40) 

-35 

c  18-7 

29-5 

Hamburg 

45-4 

310 

e  8 

32 

-   4 

e  15   17 

-    3 

— 

31-9 

Pompeii 

45-9 

291 

i  8 

34 

—    5 

15   30 

+    3 

30-7 

- — 

Kobe 

46-4 

78 

8 

48 

+    5 

— 

— 

30-9 

— 

Manila 

46C 

110 

e  8 

48 

+    4 

16   58 

-r82 

27-8 

320 

Osaka 

46-7 

78 

8 

40 

-    5 

— 

— 

25-4 

31-4 

Rocca  di  Papa 

46-8 

293 

i  8 

41 

-   5 

c  15   33 

—    5 

e  29-2 

35-2 

Florence 

47  1 

297 

9 

34 

+  46 

17    40 

+  118 

— 

24-7 

Ootomari 

47-5 

59 

9 

1 

+  10 

— 

— 

— 

Zurich 

47-8 

300 

e  8 

43 

-10 

— 

— 

— 

— 

Strasbourg 

480 

302 

i  8 

52 

-    2 

i  15  52 

-    2 

e  23-7 

— 

De  Bilt 

48  G 

310 

9 

0 

-    2 

16     3 

-    2 

e  24-7 

33-8 

Moncalieri 

491 

300 

9 

3 

_    2 

16     3 

-    4 

25-4 

31  0 

Uccle 

49  4 

309 

e  9 

0 

-   3 

i  16   12 

+    1 

24-7 

33-6 

Besancon 

49-5 

302 

9 

4 

0 

16   12? 

-    1 

29-7 

Tokyo 

49-S 

74 

9 

9 

+    3 

28  43 

ih 

(28-7) 

— 

Paris 

51-2 

308 

e  9 

18 

+    4 

e  16  35 

+    1 

20-7 

31-7 

Marseilles 

51-3 

298 

e  16 

29 

JS 

(e  16   29) 

-   6 

30-2 

— 

Kew 

52  0 

310 

19 

40 

? 

— 

— 

— 

29-7 

Eskdalemuir 

52-4 

315 

9 

30 

+   8 

17     1 

+  12 

27  -7 

35  0 

Oxford 

52-5 

310 

9 

26 

+   3 

16  54 

+    4 

27-6 

37-6 

Barcelona 

54-2 

297 

9 

36 

+    2 

17    15 

+    4 

30-2 

35-7 

Batavia 

54-2 

140 

e  9 

33 

-    1 

— 

— 

30-3 

12-6 

Continued  on  nejct  page. 
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Az.  P.       O-C.         S.  O-C.       L.  M. 


Q 

(J 

m.  !j. 

s. 

m.  s. 

6. 

m. 

111. 

Tortosa 

55-6 

297 

9  48 

+    5 

17  32 

+    3 

24-8 

34-7 

Rio  Tiiito 

61-9 

•296 

18   40 

.'S 

(18   40) 

-   7 

— 

45-7 

Coimbra 

(51-9 

300 

19      0 

?S 

(19      0) 

+  13 

30-6 

40-5 

San  Feruaudo 

6-' -3 

•J95 

18    10 

^'-^ 

(18    10) 

-42 

35-7 

38-2 

Victoria 

89-9 

12 

41   56 

ih 

— 

— 

46-9 

60-8 

Ottawa 

90-9 

340 

e  13   18 

-   3 

e  23  52 

-31 

46-7 

— 

Cape  Town 

910 

224 

53  34 

?L 

— 

— 

(53-6) 

54-6 

Toronto 

93-4 

342 

. — 

— 

— 

— 

e  57  -7 

58-8 

Chicago 

96-8 

348 

24   21 

?s 

(24   21) 

-63 

43-3 

- — . 

Washington    w. 

97-3 

339 

— 

— 

e  24  36 

-53 

— 

— 

Honolulu 

1000 

50 

e  26   22 

?s 

(e  26   22) 

+  21 

60-7 

65-7 

Riverview 

101-2 

— 

— 

— 

— 

— 

e  61-2 

— 

La  Paz 

1410 

297 

19  47 

[+    6] 

34      3 

I 

73-7 

76-2 

Additional      records:  Leuiberg     gives     iS?  = +16ni.8s.,        e=+23ni.22s. 

Zi-ka-wei  MN=+23-2ni..  T„  =2h.3ni.30s.  Athens  MN=+271ni.,  T„  = 
2h.3ni.22s.  Hamburg  SRi  = +19m.29s.,   MN  =  +26-6ni.,   MZ  =  +31-8m., 

T„=2h.3ni.21s.  Kobe    LN  =  +29-4ni.  Manila    MN  = +32-5m. 

Osaka      MX  = +29-6iii.  Strasbourg      SRi  =  +  19iii.36.s.,      T„  =2h.3iii.23s. 

De  Bilt  PR,E  = +10111. 57s.,  SR,E  =  +  19m.31s.,  eN  =  +  19tii.47s..  MX  = 
+  29-7m.,    T„=2h.3ni.27s..    epicentre   42'-lX.    78''-0E.  Moncalieri   MX  = 

+  30-7m.,    T„=2h.3i)i.34s.  Ucele   SR,  = +20in.0s.,   MN  = +30-2iii.,    T„  = 

2h.3ni.l7s.  Besancon    T„  =2h.3m.26s.  Paris    T„  =2h.3m.29s.  Esk- 

dalemuir     SR,  = +21in.7s.,      T„  =2h.3ni.25s.  Oxford      PR,  -  +  12iii.35s., 

i=+21m.0s.  Barcelona  T„  =2h.3ni.22s.  Coimbra   S  =  +26m.4ti., 

MN  =  +40 •3m.  San  Feruaudo  S  =  +26m.40s.,  MN  ==  +40-2m.  Ottawa 
eN  =  +  17m.4s.,  eLE  -  +  42-2ni.,  L  =  +  51-7ui.  +  56-7m.,  and  +61 -7111. 
Toronto    E^+44m.22s.    and     +53ni.46s.,    eL  =  +72-5m.  Clucago    S  = 

+  31ni.50s.,  L=^+55-7in. 

July  24d.  4h.  43m.  55s.     Epicentre  1°-5S.  76^-OW. 

A  =  +  -242,   B  =  -  -970,   C  =  -  026  ;  D  =  -  -970,   E  =  -  -242  ; 

G  =  -006,   H  =  +025,   K=-1000. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

,  o  ni.  s.  s.  m.  s.  s.  m.  m. 

La  Paz                   16-9  153  i  4   10  +6  i  7   33  +17  8-7  10-9 

CipoUetti              38-2  170  18   29  ?L  —  —  24-8  27-9 

Chicago                 44-5  349  ?8   23  -   7  ?14     9  -60  .'18-4  — 

Bidston                 81-1  37  35  35  !  40   11  ?L  (40-2)  47-3 

Uccle                      851  40  —  —  e  23   24  +    4  e391  451 

De  Bilt                  85-7  39  —  —  e  23   29  +    2  e  431  460 

Helwan               105-8  59  45     3  ih  —  —  (45-1)  — 

La   Paz   gives    T„  =4h.43m.53s;.  De    Bilt   eLX-+39-lm.,    MN--+43-9m. 

Helwau  PN  =  +46m.5s. 

July  24d.  20h.  46m.  30s.      Epicentre  24'-0N.  121"-0E.  (a,-;  on  1919  July  18d.). 
A  =  --470,   B  =  +-783,  C=+-407. 

A  P.  O-C.  L.  M. 

"  m.  s.  s.  m.  111. 

Taihoku              11  e  0   15  —   2  0-5 

Zi-ka-wei           7-2  2  29  +40  —  3-4 

Zi-ka-wei  gives  MN  =  +3-5ni. 

July  24d.  Records  also  at  Hi.  (Pompeii),  2h.  (Ootomari),  4h.  (Batavia,  River- 
view,  Manila,  and  La  Paz),  8h.  (La  Paz),  llh.  (Taihoku  and  Manila), 
17h.  (Rio  Tinto),  201i.  (San  Fernando). 

July  25d.  3h.  17m.  50s.     Epicentre  38'-5N.  22'-5E.  (as  on  1917  Mar.  14d.). 

Athens  (A  =l-'-2)  gives  eP  =  +I6s.,  L  =  +18s.,  M  =  +20s.     Also  eL  = 
+  29s.,    M--  +31s. 

July  25d.  3h.  43in.  Os.  Close  to  Tokyo  which  gives  P  =  +lls.,  S  =  +25s.  Per- 
haps 35'ON.  139" -oE.  Casonl918  June  26d.). 
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July  25d.  18h.  56m.  Ot;.     Epicentre  10  -ON.  103=0W.  ?. 

A  =--171,  B  =  --970,  C=+174;         D  =  --974,  E  =  +  •2:;J5  ; 
G  =  -  039,   H  =  -  169,  K  =  -  -985. 


A 

Az. 

P.        O  -C. 

S. 

O  -C.       L. 

M, 

„ 

„ 

m.  s.         s. 

m.  s. 

g.          m. 

m. 

Chicago 

34-5 

21 

7    10      +1 

12  48 

0       18-8 

— 

Washington 

37-0 

36 

e  9     0      ?PRi 

13   14 

-10           — 

■ — - 

Toronto 

39-4 

28 

—              — 

— 

—       17-8 

— • 

Victoria 

42-0 

340 

. —              — 

. — 

—        20-6 

24-6 

La  Paz 

43-5 

128 

e  8   18      -   4 

14   52 

-    3        21-5 

28-1 

Honolulu 

53-9 

290 

e  17   42        ?S 

(17    42) 

+  34        25  0 

30-5 

Cipolletti 

57 -3 

149 

—              — 

—       311 

33-6 

Edinburgh 

87-2 

35 

—              — 

— 

—       450 

— 

San  Fernando   x 

.    89-5 

53 

48      0         ?L 

— 

—      (48-0) 

■ — 

De  BUt 

93  0 

36 

—              — 

— 

—    e  45  0 

50-1 

Hamburg 

951 

33 

—              — 

— 

—    e  520 

— ■ 

Helwan 

120-8 

45 

c  74     0        ?L 

— 

—  (e  74-0) 

• — 

Toronto    L=+23- 

6  m. 

De 

Bilt     MN  =  +50 

•yni. 

Helwan    gives 

PN  = 

+  76m.0s. 

July  25d.     Records  also  at  Oh.  (8au  Fernando),  6h.  (Berkeley),  15h.  (Apia),  16h. 
(Colombo),  17h.  (Georgetown),  22h.  (Barcelona),  23h.  (Mizusawa). 

July  26d.  13h.  47m.  40s.      Epicentre  35 'OX.  143'0E.  (as  on  1918  July  25d.). 
A  =  -  -654,   B  =  +  -493,  C  =  +  -574. 

L.  M. 


A 

Az. 

P. 

O-C. 

S. 

o-( 

, 

m.  s. 

s. 

m.  s. 

s. 

Tokyo 
Mizusawa 

Osaka 

E. 

2°8 
4-4 
4-4 
6-2 

285 
340 
340 
270 

0  12 

1  31 
1    35 
1    36 

-32 
+  23 

+  27 
+    1 

1  6 

2  53 
2  58 

-11 

+  52 

+  57 

2-3  3  1 

It  is  not  easy  to  reduce  these  residuals  much  by  changes  in  adopted  elements, 
and  it  seems  a  fair  presumption  that  the  shock  is  preliminary  to  that  of 
August  3. 

July  26d.  Records  also  at  4h.l6m.  (close  to  Mizusawa),  5h.43m.  (close  to  Mizu- 
sawa), 9h.]7m.  (near  Tokyo  and  Mizusawa,  possibly  as  at  13h.),  llh. 
(Helwan),  20h.  (Perth),  22h.  (San  Fernando). 

July  27d.  21h.  49m.  10s.     Epicentre  36'  ON.  134°-0E. 

A  =  -  -562,   B  =  +  -582,    C  =  +  -588. 

A  position  near  34° -ON.  138" -OE.  would  suit  equallj'  well,  but  is  nearer  Tokyo, 
where   the   shock   was   not  recorded. 

A  P.         O-C.        S.  O-C.        L.  M. 

o  m.  s.  s.         m.  s.  s.  m.  m. 


Kobe 

1-6 

0   35 

-11 

O^saka 
Mizusawa 

1-8 

0   32 

+    4 

E. 

6-4 

1   38 

0 

2   22         -33 


1-2  — 

1-2  1-9 


Julv  27d.      Records  also  at  Oh.  (San  Fernando),  131i.  (Colombo),  18h.  (Mizusawa), 
19h.  (Rio  Tinto),  2nh.  (San  Fernando). 

July  28d.      Records  at  7h.  (Helwan).  9h.,  lOh..  llh.  (Apia),  12h.  (Strasbourg  and 
Paris),  13h.  (Bidston),  14h.  (Florence),  19h.  (Apia). 

July  29d.  13h.  27m.  40s.     At  8'OS.  105°0E.  (as  on  1918  Aug.  12.). 
A  =  --256,   B  =  +-956,   C  =  -139. 

A          Az.             P.  O-C.  L.  M. 

m.  s.  s.  m.  m. 

Batavia                   2-6          45      cO   41  (I  —  1-3 

Sydney                  49-7        128          8  56  -   9  13-9  14-5 

Rivcrview             19-7        128          9  20  1  15  —  13-9 

Manila  ( zl  =27" -6)  records  e       I  40s.,   which   must   refer  to  a  separate  shock. 
No  way  of  rucouciling  all  three  records  suggests  itself. 
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July  29d.  19h.  25m.  Os.     Epicentre  33°-3X.  9=0W.  (as  on  191S  April  Id.). 

A  =  +  -826,  B  =  -  -131,  C  =  +  -549  ;         D  =  -  156,  E  =  -  -988  : 
G  =  +  -542,   H  =  -0S6,   K  =  --836. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


^ 

^ 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

San  Fernando 

3-9 

35 

1   12 

+  11 

— 

— - 

2  0 

2-8 

Tortosa 

10-7 

42 

1   42 

-62 

— 

— ■ 

4-0 

5  0 

Barcelona 

12  0 

44 

— 

— 

— 

• — 

e  5-3 

5-8 

Rocca  di  Papa 

19-2 

57 

• — 

— 

— 

— 

e  11-2 

— 

Strasbourg 

19-7 

34 

— 

— 

e  9     0 

+  43 

■ — ■ 

— 

Uccle 

20  1 

26 

— 

— • 

e  9   18 

+  53 

— 

- — ■ 

De  Bilt           E. 

21-4 

24 

— 

— 

e  9  36 

+  43 

e  10-6 

12-9 

The  S  observations  of  Strasbourg,  Uccle,  and  De  Bilt  suggest  a  more  distant 
epicentre,  but  the  evidence  of  San  Fernando  and  Tortosa  is  against  this. 
Perhaps  tlie  3  records  in  question,  which  are  simply  given  as  e,  are  not  S 
records  at  all,  but  L,  De  Bilt  gives  MX  =  +13-Sm. 

July  29d.  Records  also  at  Oh.  and  2h.  (.San  Fernando),  14h.  (Hehvau),  IJh.  (La 
Paz),  18h.  (Barcelona). 

July  30d.  Records  at  Oh.  (Pompeii),  3h.  and  4h.  (Florence),  9h.46ui.  (close  to 
Rocca  di  Papa  and  another  close  to  Zurich  recorded  also  at  Strasbourg 
and  Florence),  20h.  (La  Paz),  21h.  (Zi-ka-wei),  22h.  (Zi-ka-\vei  and  Lick 
(2)  ),  23h.  (San  Feruaudo). 

July  31d.  21h.  52m.  oOs.     Epicentre  53  -oN.  159' OW.  (as  on  1918  June  27d.). 

A  =  --555,   B=--213,  C  =  + -804. 

It  seems  impossible  to  reconcile  the  different  records  with  a  single  shock.  Tlic 
above  solution  satisfies  some  of  them  approximately  ;  others  suggest  another 
shock  about  tliree  minutes  later.  The  Strasboiug  record  is  probably  local 
(as  ou  July  28),  and  a  Lick  (A  =30'-3)  record  iP  -  +23ni.33s.,  M  =  +23-7m. 
is  clearly  local,  and  has  been  relegated  to  the  final  note  for  July  31. 

A  Az.  P.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Victoria  22-8  89  (5  35)  +20  —  —  5-6  7-9 

Chicago  47-4  76  8   21  -29  15   45  -    1  e  25-2  — 

Toronto  50-7  67  (13     4)  +233  (19  40)  +193  19-7  — 

Ottawa  51-6  63  12  22  +185  e  16   34  —   5  e  19-2  — 

Xorthfleld  540  61  —  —  e  IS     0  +51  —  — 

Wasliington  55-3  70  9  52  +11  19  23+118  —  — 

Georgetown  55-3  70  e  12  53  +192  19   26  +121  —  — 

Cheltenham  55-6  70  19  53  ?S  (19  53)  +144  23-3  — 

De  Bilt  73-6  10  —  —  —  —  e31-2  36-5 

Uccle  74-7  11  —  —  —  —  e  32-2  — 

Strasbourg  77-3  9  5   26  ?  —  — •  —  — 

Ottawa  iN  =  +  13m. 27s.  The  records  for  P  and  S  were  not  assigned  to  them 
at  the  station.  The  same  applies  to  Georgetown  P  and  Xorthfleld  S.  Chel- 
tenham PX(  =PS?)  =  +19m.55s.  De  Bilt  MX  =  +35Sm. 


July  3 Id.  Records  also  at  Oh.  and  Ih.  (Rocca  di  Papa),  2h.  (San  Fernando  and 
Zi-ka-wei),  3h.  (Rocca  di  Papa),  oh.  (La  Paz),  7h.  (Rocca  di  Papa, 
Honolulu,  Melbourne,  Riverview,  Victoria,  and  Chicago),  8h.  (La  Paz, 
Toronto,  Uccle,  De  Bilt,  and  Helwan),  19h.  (Zi-ka-wei  and  Athens), 
20h.  (Haiiibm-g.  De  Bilt.  Uccle,  Strasbourg,  and  San  Fernando),  21h. 
(Strasbourg,  Lick,  and  Berkeley),  23h.  (Lick). 

Aug.  Id.  Records  at  Ih.  (Manila).  5h.  (Zi-ka-wei),  6h.  (De  Bilt),  7h.  (Kingston 
and  San  Fernando),  13h.  (Riverview),  14h.  (Hamburg  and  Helwan). 

Aug.  2d.  Records  at  Oh.  (San  Fernando  and  La  Paz),  3h.  (Simla),  lOh,  (Bidston), 
llh.7m.  (close  to  Tokyo),  15h.42m.  (close  to  Tokyo),  16h.  (Taihoku), 
ISh.  (Simla),  22h.  (Chicago). 
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Aug.  3d.  9h.  45ui.  Oj. 
A  =  +  -804, 


Epiccutre  31°-5N.  19° -oE. 

B  =  +  -285,  C  =  +  -523  ;         D  =  +  -334, 
G  =  +-492,   H  =  +174,   K  =  - -853. 


•943 


This  epicentre  fits  the  observationsi,  but  lies  sensibly  to  the  S.W.  of  the  usual 
region.  A  mistake  in  any  of  the  records  ^vould  modify  it  considerably,  e.g. 
if  the  Athens  P  is  really  S. 


Athens  7  -3 

Pompeii  10-1 

Hehvan  k.       10-3 
Rocca  di  Papa        11-6 

Vienna  16-9 

Hambiug  23  1 

De  BUt  23  1 

Additional  records  : 
BiltMN=  +12-5ni 


Az. 


338 
9(i 
334 
353 
346 
337 


m.  s. 

1  56 

e  2  45 

11  0 
c  2   54 


0-C. 


+    5 
+  14 


e  3  30 


O-C. 


•62 


L. 


Athens  MN  =  +2 -810.         Hehvan  PN 
Pompeii  gives  its  record  Im.  late. 


f    3  — 

-10  — 

JL    (e  11-0) 

—    e  110 

+  15m.0s. 


M. 

m. 

31 

150 

5-7 
8-3 

131 

De 


Aug.  3d.  18h.  8m.  40s.     Epicentre  35  -ON.  143°  OE.  (as  on  1919  July  26d.). 

A  =  -  -654,   B  =  +  -493,  C  =  +  -574  ;  D  =  +  -602,   E  =  +  -799  ; 

G  =  --45S,   H  =  +-345,   K  =  --819. 

The  La  Paz  residual  suggests  a  high  focus,  but  there  is  no  support  elsewhere. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

2-8 

285 

0   40 

-    4 

1      8 

-   9 

— 

— 

Mizusawa 

K.      4-4 

340 

1   20 

+  12 

2   27 

+  26 

— 

— 

Osaka 

6-2 

270 

1   41 

+    6 

— 

— 

3  0 

3-8 

Kobe 

6-4 

266 

1   42 

+    4 

— 

— 

30 

3-8 

Ootomari 

11-6 

359 

5   10 

«S 

(5    10) 

+    1 

7-8 

8-8 

Taihoku 

21  0 

247 

8   33 

?S 

(8  33) 

-11 

140 

— 

Manila 

28-5 

230 

e  7   34 

+  81 

— 

— 

— 

— 

Honolulu 

530 

88 

— 

— 

— 

— 

34-3 

39-3 

Colombo 

64-2 

260 

39   20 

?L 

— 

— 

(39-3) 

43-3 

Hamburg 

82-6 

335 

— 

— 

e  22   20 

-33 

e  42-3 

47-3 

Vienna 

Z.   84  1 

328 

12   47 

+    4 

— 

— 

e  46-3 

— 

Edinburgh 

84-7 

342 

— 

— 

— 

— 

44-3 

55-3 

Eskdaleuiuir 

851 

341 

— 

— 

e  23  15 

—    5 

43-3 

— 

De  Bilt 

E.   85-4 

336 

— 

— 

23   18 

-    5 

e  44-3 

53-2 

X.   85-4 

336 

— 

— 

23   19 

-    4 

e  45-3 

52-7 

Uccle 

86-7 

336 

c  13      2 

+    5 

0  23   20 

-18 

e  43-3 

551 

Bidston 

86-8 

340 

43  50 

?L 

— 

— 

(43-8) 

53-7 

Strasbourg 

87-4 

331 

— 

— 

e  23  30 

-15 

c  45-3 

— 

Kew 

87-7 

338 

— 

— 

— 

■ — 

— 

56-3 

Hehvan 

88-6 

306 

— 

— 

24  20 

+  21 

— 

— 

Paris 

891 

335 

— 

— 

— 

— 

e  48-3 

56-3 

Chicago 

90-3 

37 

— 

— 

e  24   20 

+    3 

41-3 

— 

Rocca  di  Papa 

90-7 

326 

17    17 

JPR, 

27      5 

+  164 

e  51-8 

58-4 

Barcelona 

95-5 

331 

e  42  50 

? 

— 

— 

e  51-6 

55-9 

San  Fernando 

E.    103  0 

335 

59  20 

?L 

— 

— 

(59-3) 

85-3 

N.    103  0 

335 

56  50 

?L 

— 

— 

(56-8) 

87-3 

La  Paz 

UO-6 

65 

20  28 

[  +37] 

— 

— 

— 

— 

Additional     records:       Mizusawa     SN=+2m.23s.  Osaka     MN=+3-7in. 

Kobe    MX  =  +3-3m.  Ootomari    gives    S  =  +6ni.55s.    (?L).  Hainbmg 

MZ= +54-3m.,  MN= +55-6m.  De  Bilt  SR,N  = +29m.32s.  Uccle  SR,  = 
+  29i)i.208.,  MN  =  +46-3m.  Strasbourg  eL  =  +493m.  Chicago  L  = 
+  61-3m. 


Aug.  3d.  20I1.  27m.  8s.  Epicentre  35°-0N.  143°0B.  (as  at  18h.). 


Tt)k.vc) 

.Mizusawa 

(jMuku 


A 


P. 


O-C. 


O-C. 


III.    s. 

s. 

III. 

s. 

S, 

2-8 
4t 
6-2 

(I    JS 
0    Mi 
2      1 

-1-    4 
-22 
1  29 

0 

57 
4 

-20 
+    3 

M. 


—        3-5 
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Aug.  3d.  20h.  J3m.  7s.     Epicentre  35°-0N.  143'-0E.  (as  at  20h.  27m.). 

A            P.         O-C.          S.         O-C.  L.  M. 

o          m.  .s.           s.          m.  s.           s.  m.  m. 

Tokyo                          2-8          0  36        -   8          1   15        -   2  —  — 

Mizusawa       E.          4-4          18              0          2     9+8  —  — 

N.          4-4          1   12        +   4          2   13        +12  —  — 

Osaka              e.          6-2          2     0        +25          —                —  30  3-7 

Batavia                     53-5          S   48        -42          9     3            ?  _  _ 

Osaka  sives  MN=+4  0m.         The  Batavia  record  probably  refers  to  a  local 
shock. 


Aug.  3d.  21h.  15m.  52s.     Epicentre  3o'0N.  143°0E.  (as  at  20h.,  &c.). 

A  Az.  P.  O-C.         S.  O-C.        L.  M. 

„  o  m.  s.  s.  m.  s.  s.  m.  m. 

Tokvo                           2-8  285  0  44  0  0  58  -19  —  — 

Mizusawa       E.          4-4  340  1   20  +12  2     9  +8  —  — 

De  Bilt                      85-4  336  —  —  —  —  e271  30-4 

Uccle                          86-7  336  —  —  —  —  e  23  1  29-1 

Hehvan                     88-6  306  34     8  ?L  —  —  (34-1)  — 

IDzusawa  gives  SN  =  +2m.8s.  De  Bilt  MN  =  +29-9m.  Hehvan  PN  (  =LN?) 
=  38  1ni.  But  the  last  three  records  almost  certainly  refer  to  some  other 
shock. 


3d.  Records  also  at  Oh.  (Perth).  Ih.  (Rocca  di  Papa),  2h.  (San  Fernando), 
3h.  (La  Paz  and  Kodaikanal).  6h.  (Batavia).  9h.  (Florence),  llh.  (Hehvan) 
14h.  (Manila),  16h.  (Chicago,  Vieques,  Batavia,  and  Taihoku),  17h. 
(Hehvan),  18h.  (Colombo,  Edinburgh,  and  Barcelona),  22h.  (close  to 
Tokyo  and  Taihoku). 


Aug.  4d.     Records  at  3h.  (La  Paz  and  Helwan),  4h.  (Tokyo),  19h.  (San  Fernando). 


5d.     Records  at  4h.  (Riverview),  ah.  (Apia  and  Melboiu-ne),  6h.  (Hehvan  and 
Rio  Tinto),  9h.  (Apia),  lOh.  (Manila),  20h.  (La  Paz),  22h.  (Barcelona). 


Aug.  6d.  Records  at  4h.  (San  Fernando),  5h.  (Manila  and  Batavia),  llh.  (close 
to  Tokvo).  14h.-16h.  (Florence),  16h.  (Taihoku),  18h.  (Manila,  Batavia, 
following  Manila  as  at  5h.,  De  Bilt  e  18h.34ni.18s.,  Uccle  e  18h.35m., 
Helwan  and  Strasbourg  18h.40m.). 


Aug.  7d.  6h.  50m.  50s.     Epicentre  24"0N.  121'0E.  (as  on  1919  .Tuly  24d.). 

A  =  -  -470,   B  =  +  -783,  C  =  +  -407  ;  D  =  +  -857,   E  =  +  -515  ; 

G  =  --210,   H  =  +-349,  K  =  --914. 


A 

Az. 

P.          ( 

O-C 

L. 

M. 

„ 

„ 

ra.  s. 

s. 

m. 

m. 

Taihoku 

11 

24 

0   15 

-   2 

0-6 

0-6 

Hokoto 

1-3 

251 

0  32 

+  12 

1-3 

. — 

Zi-ka-wei 

7-2 

3 

e  1   34 

-15 

— 

41 

Helwan 

77-9 

297 

52   10 

? 

— 

— 

Hambiu-g 

82-3 

327 

e  42   10 

?L 

(e42-2) 

52-2 

De  Bilt 

85-6 

326 

— 

— 

e  44-2 

54-7 

Edinburgh 

87-2 

332 

— 

— 

54-2 

— 

onal    records  : 

Zi-ka- 

•wei    ; 

MN=  +3-8m 

Helwan    PN  =  +51m.l0s, 
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AU£ 


7d.  16h.  Sim.  2ji=.     Epicentre  3S^-5X.  146'-0E.  (as  on  1918  .Tiuie  Id.). 
A  =  -  -649,  B  =  +  -438,  C  =  +  622  ;         D  =  +  -559,  E  =  +  -829  ; 


G  =  --516,   H  =  +-348,  K  =  --783. 


40 
37 


A 

Az. 

P. 

0-C 

o 

o 

m.   s. 

s. 

Mziisawa 

3-8 

274 

0  56 

-   3 

Tokyo 

5-7 

243 

1   18 

-10 

Osaka 

9-3 

249 

2  44 

+  24 

Zi-ka-wei 

21-3 

259 

Hamburg 

80-4 

33.T 

— 

— 

Eskdalemnir 

82-6 

343 

— 

— 

Edinbnrprh 

82-1 

343 

— 

— 

Dc  Bilt 

83-8 

337 

. — 

— 

Ucclc 

84-6 

337 

— 

— 

Hclwan 

88-4 

308 

24   35. 

?.S 

Roeca  di  Papa 

891 

327 

— 

— 

San  Fernando 

100-8 

338 

52   35 

?L 

e  9  39 


—        22   45 


(24  35) 


O-C. 


-   4 

+    1 


-49 


Additional     records:       Mizusawa     .SN=+lin.3fis.         Osaka 
Dc  Bilt  eLN  =  +43 -em.,  MX  =  +55 -Sm.  Hchvan  PN  =  - 


4-0 
4-4 

e  41-6 

44-6 

466 

c  41-6 

c  44-6 

e  49-3 
(52-6) 

MN  =  + 
23m.35s. 


M. 
m. 

4-7 
5-2 

51-6 
47-3 

58-3 

5  •4m. 

(?S). 


Aug. 


7d.     Record.s  also  at  Oh.   (San  Fernando),   8h. 
lOh.  (close  to  Apia),  16h.  (Mizusawa  (2)  ). 


(La  Paz  and  Edinburgh), 


Aug.  8d.  5h.  Im.  10s.     Epicentre  21°0S.  67°0W.  (as  on  1917  Nov.  2d.). 

A  =  +  -365,  B  =  -  -860,  C  =  -  -358  ;  D  =  -  -920,   E  =  -  -391  ; 

G  =  -140,  H  =  +-330,  K  =  --934. 


A 

Az. 

P. 

O-C. 

g 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

La  Paz 

4-6 

345 

i  1   26 

+  15 





2-2 

2-9 

Andalgala 

6-6 

176 

— 

- 

— 

6-4 

8-0 

Pilar 

111 

166 

5   26 

?S 

(5 

26) 

+  29 

6-4 

17-5 

Mendoza 

120 

186 

(3  26) 

+  27 

(5 

44) 

+  25 

5-7 

(5-9) 

Cipolletti 

18-0 

183 

— 

(6 

32) 

-68 

(J-5 

10-6 

Washington 

60-6 

351 

10   12 

-   4 

18 

14 

-17 

■ — 

— 

Chicago 

65-6 

344 

10  28 

-21 

19 

1 

-31 

e 

31-8 

— 

Coimbra 

82-0 

41 

c  13  24 

+  54 

22 

25 

-21 

e 

40-3 

— 

Granada 

83-3 

47 

e  12  43 

+    5 

i  24 

0 

+  60 

— 

— 

Tortosa 

88-0 

45 

13   15 

+  10 

23 

32 

-20 

37-8 



Barcelona 

89-3 

45 

— 

— 

(e  23 

33) 

-33 

e 

23-6 

— 

Bidston 

92-5 

34 

23   It 

!S 

(23 

14) 

-86 

— 

39-8 

Eskdaleiiuiir 

93-4 

29 

— 

— 

23 

40 

-69 

39-8 

— 

Edinburgh 

93-7 

30 

— 

— 

23 

58 

—  55 

40-8 

— 

Uccle 

951 

38 

— 

— 

e  24 

4 

-63 

e 

43-8 

— 

Strasbourg 

961 

40 

— 

— 

e  24 

14 

-63 

e 

43-8 

— 

De  Bilt           E. 

961 

36 

— 

— 

24 

3 

-74 

e 

48-8 

50-0 

X. 

961 

36 

■ — 

— 

— 

- 

— 

e 

49-8 

51-4 

Rocca  di  Papa 

96-5 

49 

c  24   14 

?S 

(e  24 

14) 

-67 

27  -3 

Helwan 

107-2 

64 

— 

■ — 

26 

50 

-13 

— 

— • 

Additional    records:       La  Paz  gives  MN  =  +2-2m.  Pilar  MN  =  +8-5m. 

Mendoza.     All  the  records  have  been  increased  by  4m. Os.         Chicago  L  -^ 

+  34-8m.     and      +41-3m.  Coiinbra     eLN  =  +35-3in.  Bidston     gives 

S  as  P.  Eskdalenmir  gives  S  as  P,  with  S  =  +30ni.44s.  Edinburgh 
S  as  P.  with  S=  +31in.l5s.  Rocca  di  Papa  give.-i  S  as  P.  Granada 
iP= +12m.59s.,    i=+22ni.59s.  Helwan    gives    S    as    P,    with    PN  = 

+  23m.50s. 

Aug.  8d.     Records  also  at  Oh.  (San  Fernando).  4h.  (La  Quiaca).  8h.  (Apia),  12h. 
(Mizusawa),  13h.  (Apia  and  Manila).  20h.  (Rocca  di  Papa). 


Aug.  9a.  12h.  25m.  35s.     Epicentre  21°-0S.  67^-OW.  (as  on  Aug.  8d.). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

5 

m.  s. 

S. 

m.  s. 

s. 

m. 

m. 

La  Paz 

4-6 

1   24 

+  13 

— 

— 

21 

2-3 

Mendoza 

12-0 

4   25 

-86 

— 

— 

— 

7-9 

Uccle 

95-1 

— 

e  24      1 

-66 

— 

Strasbourg 

96  1 

— 

— 

22  25 

-172 

30-4 

— 

Do  Bilt 

9G1 

— 

— 

24     G 

-71 

49-4 

— 
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Aug-.  9cl.  14h.  38m.  Os.     Epicentre  48°  oX.  28° -OE.? 

A  =  +  -585,  B  =  +  -311,  C  =  +  -749. 

The  adopted  epicentre  lies  outside  the  usual  region,  and  the  solution  is  other- 
wise unsatisfactory,  for  the  residual.s  .suggest  a  position  nearer  Vienna  and 
Rocca  di  Papa,  but  further  from  the  other  stations,  wliich  are  inconsistent 
requirements. 

O  -C. 
s. 

-11 

-    3  — 


De  Bilt  MN  =  +91m. 

Aug.  9d.  22h.  41m.  30s.     Epicentre  33°-3N.  g'OW.  (as  on  1919  Julj-  29d.). 

A  =  +  -826,  B  =  -  -131,  C  =  +  -549  ;         D  =  -  156,  E  =  -  -988  ; 
G  =  +a42,   H  =  -086,  K  =  --836. 

A         Az.  P.        0-C.         S.  O-C.        L.  M. 


A 

P. 

o 

m.  s. 

Vienna                 z. 

7  -7 

e  1   46 

Strasbourg 

120 

— 

Hamburg 

12-4 

— 

Eocca  di  Papa 

12-7 

3     6 

De  Bilt 

15  0 

— 

Uccle 

15-4 

• — 

s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

— 

— 

c  3-5 

5-4 

e  6     0 

+  41 

— 

— 

e  6     0 

+  31 

. — 

— 

— 

— 

. — 

4-5 

e  6  54 

+  22 

e  7-6 

8-8 

e  8     0 

?L 

(e  8-0) 

- — 

o 

„ 

m.  ?. 

s. 

m.  s. 

s. 

m. 

m. 

Granada 

5-9 

47 

2   11 

+  40 

2  53 

+  12 

131 

— 

Coimbra 

6-9 

4 

e  5  15 

+  210 

6     7 

+  180 

6-8 

7-2 

Algiers 

10-5 

67 

1   32 

-65 

— 

2-2 

2-2 

Tortosa 

10-7 

42 

2    10 

-30 

— 

— 

31 

4-2 

Barcelona 

120 

44 

e  3   12 

+  13 

— 

— 

3-6 

4-4 

Rocca  di  Papa 

19-2 

57 

e  3  33 

-58 

— 

— 

e  8-0 

110 

Oxford 

19-4 

15 

• — 

. — 

— 

• — . 

9-2 

10-3 

Strasbourg 

19-7 

34 

— 

— 

— 

— 

e  8-3 

9-9 

Uccle 

20  1 

26 

— 

— 

— 

— 

e  7-9 

9-5 

De  Bilt 

21-4 

24 

. — 

. — 

. — 

. — . 

e  8-9 

12-8 

Edinburgh 

230 

9 

— 

— 

. — 

. — 

11-3 

13-3 

Hamburg 

24-4 

28 

— 

— 

— 

— 

6  11-5 

— 

Helwan 

34-4 

84 

19  30 

?L 

— 

— 

(19-5) 

— 

Additional  records  :    De  Bilt  LN  =  +101m.  Helwan  PN  =  +18m.30s. 


9d.  Records  also  at  Oh.  (San  Fernando  and  Lembcrg),  4h.  (La  Paz),  oh. 
Denver),  7h.  (Edinburgh),  llh.  (Vieques),  12h.  (Helwan),  13h.  (close  to 
La  Quiaca  and  Helwan). 


Aug.    lOd.     Records  at  3h.    (Denver  and  San  Fernando),   7h.   (Taihoku),    14h. 
(Helwan),  20h.  (San  Fernando),  21h.  (La  Paz). 


Aug.  lid.  5h.  5m.  Os.     Epicentre  51° -58.  75° -SW. 

A  =  +156,   B  =  --603.  C=--783. 


A        Az. 

P.        0 

-C. 

S. 

0  -C.        L. 

M. 

a                  s 

m.  s. 

s. 

m.  s. 

8.          m. 

m. 

La  Paz 

35-5        10 

7    16 

2 

13     0 

-3        17-4 

19-1 

L'ccle 

122-5       48 

— 

— 

— 

—           . — 

67-0 

Helwan 

123  0        83 

SI     0 

? 

— 

—           — 

— 

De  Bilt 

E. 

123-7        47 

— 

- — 

. — 

—    e  610 

67-4 

N. 

123-7        47 

— 

— 

e  38  54 

?SR,       65  0 

67-5 

Strasbourg 

125-7        50 

— 

— 

— 

—    e  610 

— 

Helwan  gives 

PN 

=  +87m.0s. 

De  Bilt 

give? 

eE=  ^ 

43m.l8s. 

Aug.  lid.  Records  also  at  7h.  (Zi-ka-wei  and  Apia).  8h.  (Colombo),  9h.  (Simla), 
llh.  (La  Paz),  13h.  (Lemberg),  18h.  (San  Fernando),  23h.  (San  Fernando 
and  Rocca  di  Papa). 

Aug.  12d.  Records  at  lOh.  (Helwan).  14h.  (Helwan).  16h.  (La  Paz),  18h.  (San 
Fernando)^  19h.  (Taihoku).  22h.  (Mizusawa). 
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Aug.  13d.  Oh.  21in.  Os. 

A  =  +  -687,  B  = 
G 


Epicentre  39' -5  X.  27'OW.  (as  on  1919  July  18d.). 

-  -350,  C  =  +  -636  ;  D  =  -  -454,  E  =  -  -891  ; 

=  +  •567,  H  =  --289.   K  =  --772. 


Az. 


O-C. 


O-C. 


L. 


Azores 
Tortosa 
Edinburgh 
Uccle 
De  Bilt 


Strasbourg 

Kingston 

Victoria 


N. 


148 

77 
36 


49 

49 

58 

260 

314 


0  12 
2  24 


-21 
-151 


10  0 
e  10  48 
e  11   24 

10  18 
e  11     0 


+  41 
+  53 
+  73 

+  7 
+  32 


10-4 


2-3 
11-3 

460 
13-8 
13-6 
16-3 


+  33        20-0  — 


9      0+7  — 

—  —      (20      0) 

If  Azores  record  is  Ini.  too  small,  we  can  increase  To  by  30 — 40sec.,  which  will 
remove  the  greater  part  of  the  errors.     Tortosa  may  also  be  2in.  in  error. 


Aug.  13d.  Records  also  at  Oh.  (Rivcrview),  Ih.  (Dc  Bilt),  2h.  (San  Fernando), 
6h.  (Rio  Tinto).  12h.  (Azores),  13h.  (De  Bilt),  20h.  (Taiholiu),  21h. 
(Helwan,  San  Fernando,  and  Berkeley).  22h.  (Manila). 


Aug.   14d.   7h.  59m.  30s. 
+  10m.,  ME  = 


About  2'  from  Manila, 
■l-3m.,  MN  =  -t-l-7m. 


which  gives  eP=+259.,  L- 


Aug.  14d. 


16h.  6m.  55s.     .Vbout  0°-5  from  Rocca  di  Papa,  which  records  eP  ^ 
fSs.,  S  =  +163.,  M=+0-3m. 


Aug.  lid.  Records  also  at  Oh.  and  2h.  (La  Paz),  5h.  (Mizusawa),  6h.  (Manila), 
13h.  (close  to  Tokyo),  15h.  (La  Quiaca),  17h.  (Kodaikanal),  21h.  (San 
Fernando),  22h.  (Lick  and  Rocca  di  Papa). 


Aug.  15d.  2h.  6m.  30*;.     Epicentre  34°-6N.  140°-7E.  (as  on  1919  .Tunc  8d.). 
A=-637,   B  =  +-521,  C  =- + -568. 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 
Osaka 
Mizusawa 

1-3 
4-3 
4-5 

0  7 

1  28 
1      0 

-13 
+  21 
-10 

0  19 

-17 

2-5 

3-4 

Osaka  gives  MN  =  +3  1m. 


Aug.  15d.  4h.  17m.  26s 
A=  +627,  B  = 


Epicentre  31''  OS.  43°0W. 


=  -  -585,  C  =  -  -515  ;  D  =  -  -682,   E  =  -  -731 

G=--377,   H  =  +-351,  K=--857. 


A       Az. 


Pilar 

Andalgala 

C'ipoUetti 

La  Paz 

Chicago 

Strasbo<irg 

Uccle 

De  Bilt 

Helwan 

Edinburgh 

Vienna 

Hamburg 

Melbourne 


17-8 
20-6 
22  0 
27  1 
83-5 
91  S 
91-8 
93  1 
93-2 
93-7 
95-3 
96-2 
110-8 


262 

274 

242 

297 

329 

31 

28 

28 

57 

21 

35 

29 

187 


m.  s. 
7   22 


O-C. 

s. 
?S 


s.       o  -c. 

m.  s.  s. 

(7   22)      -14 


L. 


4  40 

6  2 

12  39 

16  34 

16  34 


-25 

+    3 

0 

+  188 
+  188 


21   34       ?S 


(6  10) 
11  4 
22  49 


c  30     I 
(21  34) 


-175 
+  21 
-14 


?SR, 


e  13   13 
o  16  34 


-32 
+  164 


+  14m.34s.,    ft 


Additional  records:  Strasbourg  gives  Ci — r  itm.-jij., 
former  has  been  credited  to  the  following  shock 
+  29m.52s.,     ea=+36m.34s.  De     Bilt       '  ' 

+  37m..5s.,    eLN- -^63-6m..    MN 
Pompeii  see  following  shock. 


6-2 
14-4 
35-9 

e  52-6 
e  58  •« 

60-6 
41  0 


=  +16m.34s. 
[ig    snocK.  Uccle    gives 

gives     e(PR)= +17m.49s., 

+  67- 5m.         For    Rocca    di    Papa 


M. 

m. 
10-9 
18-4 

7-5 
17-3 


64-6 
64-7 


46-6 

The 
Ci  = 
e  = 
and 
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Aug.  15d.  4h.  23m.  50s.  About  11°0  from  Rocca  di  Papa,  which  records  eP  = 
+  2m.41s.,  S  = +4m.50s.,  M=+5-3m.  Pompeii  {?ives  eP  = -i-2m.54s., 
M=+4-5m.  The  record  of  this  shock  would  perhaps  obscure  that 
of  the  previous  shock.  Ai^aiu  some  of  tlie  European  records,  credited 
to  the  above  shock,  may  be  really  due  to  this,  but  it  is  not  easy  to  specify 
the  epiceutre  for  tliis.      Query  37""-OX.O-?. 

Aug.  15d.  Records  also  at  Oh.  (San  Fernando),  5h.  (Hamburg  and  Helwan), 
lOh.  (near  Sidney  and  Riverview),  12h.  (Lemberg),  14h.  (Helwan), 
loh.  (Edinburgh  and  Manila),  17h.  (Lemberg  and  Mizusawa),  19h. 
(Kingstou),  23h.  (Rocca  di  Papa,  San  Fernando,  and  Lick). 

Aug.  16d.  Records  at  4h.  (San  Fernando),  8h.  ((Colombo),  llh.4m.50s.  (about 
1"  from  Taihoku,  wliieh  gives  P  =  +28s..  L=+0-7ni.,  M  =  +l-2m.), 
12h.  (Helwan).  loh.  (Manila),  16h.  (Helwan),  19h.  (Mizusawa),  21h. 
(Zurich),  22h.  (Batavia). 


Aug 


17d.     Records  at  2h.  (San  Fernando  and  Batavia),  oh.,  8h.,  and  14h.  (Hel- 
wan), 17h.  (Xagasaki),  llSh.  (Mizusawa),  191i.  (La  Quiaca  and  La  Paz.). 


Aug.  ISd.  llh.  17m.  30s.     Epicentre  51  -ON.  34  -OW.  (as  on  1917  April  20d.). 


A=  +-521,   B  = 
G 


■352,  C  =  +  -777  ;         D  =  -  -559,  E  =  -  S-i 
+  ■644,   H  =  --434,  K  =  -^C29. 


Az. 


P. 


O-C. 


O-C. 


M. 


Edinburgh 

Uccle 

De  Bilt 

Hamburg 

Strasbourg 

Rocca  di  Papa 

Pompeii 

Chicago 

Helwan 


lS-3 

23  9 

24  1 
20 -C 
2G-6 
32-9 
340 
37  2 
52  1 


63 
75 
72 
67 
79 
88 
88 
279 
89 


—  —  8  30 


e  8  20    +146 


e  8  49 
8  11 


113 
-61 


e  9  40 


e  13   30 


17   30        .'S        (17   30) 


+  43 


45 


e  107 

— 

e  11-5 

138 

14  0 

15^5 

e  12-6 

— 

— 

113 

— 

10^8 

c  19- 


De   Bilt  gives   MN=+14-3m. 
Pompeii  gives  its  record  Ih.  late. 


Strasbourg  gives   its   record    Ih.    -wTong 
Helwan  gives  PN  =  +18ni.30s. 


1919.     Aug.  18d.  16h.  55m.  25s.     Epicentre  17°0S.  177°  5W. 

(as  on  1918  May  2 2d.). 

A  =  -  -955,  B  =  -  042,  C  =  -  -292  :  D  =  -  044,   E  =  +  -999  ; 

G  =  +  -292,   H  =  +013,  K  =  --956. 

(The  same  focal  depth  O^OoO  has  been  assumed  as  on  1918  May  22,  but  seems 
rather  excessive). 


Corr. 

for 

Focus 

A 

Az. 

V 

O-C. 

s 

0-f. 

L. 

M. 

5 

, 

, 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Apia 

^0-1 

6 

3 

61 

i  1 

57 

I  19 

_ 

_ 

_ 

3-5 

_ 

Sydney 

E. 

-3^4 

32 

7 

232 

3 

29 

-172 

5 

23 

-359 

8-2 

10-8 

Riverview 

-3-4 

32 

7 

232 

e5 

52 

-29 

i  11 

32? 

+  10 

12-5 

13-4 

Melbourne 

-3-9 

38 

9 

230 

6 

35 

-38 

- 



14-6 

15-4 

Honolulu 

-4-3 

42 

8 

29 

8 

17 

^25 

i  14 

5 

+  20 

t-  20-6 

36-6 

Perth 

-5-6 

61 

6 

242 

9 

27 

-19 

- 



17-2 

Tokyo 

-5-8 

66 

4 

324 

9 

33 

-43 

c  18 

3 

-28 

31-4 



Mizusawa 

K. 

-5^8 

68 

1 

328 

10 

43 

-16 

19 

22 

+  30 





N. 

-5-8 

68 

1 

328 

10 

44 

-17 

19 

29 

+  37 





Osaka 

-5-8 

68 

3 

320 

10 

45 

-16 

- 

- 



19-5 

21-9 

Manila 

-5-9 

68 

4 

295 

e  10 

41 

+  12 

15 

44 

-191 

19-3 

200 

Kobe 

E. 

-5-9 

68 

5 

320 

10 

39 

+  10 

_ 



19-4 

20-4 

Taihoku 

-60 

72 

7 

306 

11 

18 

+  22 

- 

- 



20-1 

Ootomari 

-6-0 

73 

0 

334 

11 

22 

+  24 

_ 



20-6 

20-7 

Batavia 

-61 

74 

5 

269 

11 

10 

-t-  3 

i20 

13 

+  6 

c  32-6 

Berkeley 

X. 

-61 

75 

4 

41 

e  11 

27 

+  14 

p20 

53 

+  35 



E. 

-6^1 

75 

4 

41 

e  11 

30 

+  17 

e20 

52 

+  34 





Zi-ka-wei 

-6-1 

75 

9 

311 

e  11 

27 

+  11 

20 

47 

+  23 





Victoria 

-6-2 

81 

2 

33 

— 

-- 

- 

- 





21-7 

Cipolletti 

-6-5 

93 

6 

133 

— 

— 

24 

53 

-71 

(24-9; 

27  4 

Continued  on  next  paffe. 


Corr. 

for 
Focus     A 


Andalgala 

Pilar 

Calcutta 

Chicago 

La  Paz 

Aun  Arbor 

Colombo 

Toronto 

Washington 

Ithacii 

Ottawa 

Simla 

Mauritius 

Cape  Town 

Edinburgh 

Ebkdalemuir 

Lemberg 

Hamburg 

He  Bilt 

Kew 

Uccle 

Vienna 

Strasbourg 

Paris 

Zurich 

Hehvan 

Florence 

Rocca  di  Papa 

Pompeii 

Coimbra 

Barcelona 

Tortosa 

Granada 

San  Fernando 


-6 

7 

99-8 

-6 

7 

99-9 

-6 

7 

1001 

-6 

8 

1011 

-6 

8 

102-7 

-6 

9 

1040 

-6 

9 

104-1 

-7 

0 

107-3 

-7 

0 

108-5 

-7 

0 

109-3 

-7 

1 

110-1 

-7 

1 

111-5 

-7-2 

114-2 

— 

126-9 



140-9 



141-4 



142-8 



142-9 



144-8 



145-5 



146-2 



146-8 

— 

148-1 



148-2 



149-2 



150-7 



152-2 



153-7 



154-1 



154-9 



155-5 



156-1 



159-1 

_ 

159-1 

125 

130 

290 

50 

112 

50 

271 

49 

53 

48 

46 

298 

237 

196 

6 

6 

358 

352 

357 

3 

358 

341 

351 

1 

351 

302 

346 

343 

339 

21 

0 

5 

14 

20 


110 


p. 

ni.    s. 


23  23 

10  24 

e  17  45 

25  5? 

23  35 


e  20  11 

e  26  11 

19  41 

39  17 

40  25 

18  55 
p  18  59 
i  19  6 

19  14 

e  19  16 

i  19  12 

19  26 

e  19  27 

e  19  21 

19  53 

e  19  19 

e  19  27 

19  48 

f  19  52 

18  47 

e  19  29 

23  35 


0-C. 


?PR, 

''S 


?S 
?PK, 


[-47] 
[-461 

[-391 

[-34] 

-T4I 
-39] 
-27] 

r-261 

'--1] 

-42] 
-34^ 
-14' 
-10' 
-76' 
-38' 
'PR, 


0-C. 


(23  23) 

23  30 

23  32 

(25      5?) 

25  35 

e  25  40 

25  50 

i26      7 

le  26  111 


46  8 

28  33 

e  28  41 

i  28  51 

e32  47 

i  29  6 

i  29  12 

129  21 


19  55 

29  27 

28  24 

29  57 

29  58 
i  33  43 

30  5 


-103 
-22 

+  7 

-30 
-28 
-17 
-26 


-153 
159 
-149 
+  76 

-152 
149 


35-6 
27-0 
44-6 
29-4 
36-1 
44-4 
33-7 
44-2 


54-6 

44-6 
e67-7 
e46-6 


44-6 
47         38-6 

4-6 

^6]         - 

36-9 
43-6 
45-6 


311 

27-2 


30-6 
38-3 


34-5 
47-4 
41-9 


90-1 
42-6 


65-6 


44-6 
20-0 


44-0 
43-7 


53-6 


Additional  records  :  Apia  1ms  been  coriected  by  —  Ih.  Iliverview  gives 
eP  = +5m.o8s.,  iPRi  = +7m.lls.  and  +7ni.28s.,  i=+13in.6s.,  MN  = 
+  13-5ni.,  To  =]Gh..'i5m.l7s.  Melbourne  gives  SRi  =  +10ni.ll8.  Osaka 

MN  =  +20-4m.  Berkelev  ePV  =  +  llni.29s.,  To  =16h.55ni.26s.  Chicago 
L  =  +55-lni.  Ann  Arbor  PN  = +2.'Jm.l7s.  Toronto  L  =  +30-0ni., 
eL=+58-oni.  Ithaca    SN  = +25ni.53s.,     L  =  +28-8ni.  Ottawa    iN  = 

+  20in.53s.,  cE  = +20ni.55s.,  iN  =38ni.3s.  and  +44in.l3s.,  eL  =  +47-2ni., 
LE  =  +64-6m.  EskdaleTuuir    PR  = +22m.20s.  Lemberg    iPRi  = 

+  22in.ir)S.,  ePRa  =  +24m.,')3s.,  oSR,  =  +32in.l]s..  eSR..  =  +34ni.53«., 
+  37ni.35s.,  and   +40m.l7s.  De  Bilt  iPRN  =  +29ni.ls.,  cN  =  +32ni.23s., 

MX  =  +76-3m.  Uccle    PR,  = +22in.47s.  Vienna    PRi  = +23ni.ls., 

SR.  = +38m.o9s.,        SR3  = +39ni..'>4s.  Strasbourg    iPR,  = +28m.31s. 

Paris   oPN  = +19ui.21s.  Hehvan    PN  = +22iu.l7s.,      MN=+42-3in. 

Florence  simply  gives  171i.  to  19h.  Coimbra  LN  =  +35-8m.  Granada 
i=  +20m.l53. 


Aug.  18d.  20h.  52m.  Os.     Repetition  from  17°-0S.  177^-5\V.  (as  at  lOh.?). 
(Reduced  with  same  elements  as  at  16h.). 


Sydiiey 

Rivprvit'W 

Mplliciiirne 

Bei-Vcclny 

CbiciiKii 

IV  15111 

ITcrlc 

Hehvan 


Corr. 

for 

Focus 

A 

Az. 

-3-4 

32-7 

232 

-3-4 

32-7 

232 

-3-9 

38-9 

230 

-6-1 

75-4 

41 

6-8 

lOl-l 

50 

_ 

144-8 

357 



146-2 

357 

— 

150-7 

302 

33 


0-C. 


?K 


O-C 


^ 

_. 

9-8 

11-0 

e  11    24) 

+  2 

(•  11-4 

16-6 

13      0 

+  5 

15-1 

18-8 

— 

e37-0 

— 





e52-0 

— 



— 

8  88-0 

_ 

— 

— 

e86-0 

91-0 

Additional  records  :    Riverview  gives  MN  ^  +13-4in. 
and  +64  0m.       Hehvan  a  later  PE  -  4  88  0m.,  PN  ■■ 
possibly  refer  to  sonic  phase  of  the  above  sliock. 


Cliicago  L  =  +08 -Om. 
+  91  Cm.,  which  might 


Ill 

Aug.  18d.  Records  -iIbo  at  Oh.  (Athens),  Ih.  and  3h.  (San  Fernando),  4h. 
(Taihoku),  oh.  (Toronto),  7h.  (Hehvau),  8h.  (De  Bilt  and  Hamburg), 
12h.  (Pompeii  and  Strasbourg),  17h.  (La  Paz,  Marseilles,  and  Taihoku), 
19h.  (Rio  Tiuto),  20h.  (Colombo). 

Aug.  I'Jd.  14h.  20m.  55s.     Epicentre  18°oN.  120°0E  (as  on  1917  Sept.  17d.). 

B  =  +-821,  C=  +-309. 

O-C.  S.  O-C.  L.  M. 

s.  m.  s.  s.  m.  m. 

-  9  --  —  1-8  2-2 

+    7  —  —  2-9  — 

—  e6     9  -i-30  —  — 

Manila  gives  MX=+2-3m.,  and  suggests  as  epicentre  18'-8N.  121''-0E.     But 
the  residuals  favour  a  position  fiu-ther  South,  say  17° -SN.  or  18^ -ON. 

Aug.  19d.  20h.  17m.  20s.     Epicentre  35^-2N.  34°-7E.  (as  on  1918  Sept.  29d.). 

A  =  +  -672,  B  =  +  -465,  C  =  -f  -576  ;         D  =  +  -569,  E  =  -  -822  ; 
G  =  +  -474,  H  =  +  -32S,  K  =  --817. 

A       Az.  P.        O-C.         S.         O-C.         L.  M. 


A 

=  -474, 

A 

P. 

m.  s. 

Manila 

Taihoku 

Zi-ka-wei 

40 

7-2 

12-8 

c  0  53 
1  56 

Helwan 

6  0 

209 

7   40 

?M 

— 

— 

— 

— 

Athens 

9-2 

291 

— 

— 

e  6     5 

+  117 

1  7  1 

7-6 

Lemberg 

16-6 

335 

e  G    16 

?S 

(e  6  16) 

-53 

8-8 

12-3 

Budapest 

170 

321 

16   34 

?M 

— 

— 

— 

— 

Rocca  di  Papa 

lS-4 

298 

e  4  47 

+  25 

6  8  28 

+  39 

e  11-3 

13-7 

Vienna 

18-8 

320 

e  4  34 

+   7 

7   54 

-  4 

e  10-6 

151 

Strasbourg 

24  1 

311 

e  5   19 

-10 

e  10     1 

+  15 

e  13-7 

— 

Hamburg 

25  -2 

324 

e  6  28 

+  48 

— 

— 

e  14-3 

16-7 

Uccle 

26-9 

315 

— 

— 

10   30 

-    9 

c  14-7 

— 

De  BUt 

26-9 

318 

— 

— . 

10   31 

-    8 

e  13-7 

17-9 

Tortosa 

27-3 

290 

6  39 

+  38 

11    13 

+  27 

12-6 

20-7 

Kew 

29-7 

314 

— 

— 

— 

— 

— 

22-7 

Eskdalemuir 

32-8 

320 

— 

— 

e  12     0 

-21 

18-7 

— 

Edinburgh 

33  0 

321 

19  40 

m 

■ — 

— 

— 

— 

De    Bilt    gives   iX  = -^-10m.36s.,   MN=+16-2m.  Helwan    PN -= +9m.40s. 

The  solution  tits  certain  stations  (Vienna,  .Strasbourg,  Ucc'e,  De  Bilt)  fairly 
well,  but  other  records  are  puzzling,  especially  those  nearest  the  adopted 
epicentre,  wliich  suggests  an  origin  much  further  away.  It  is  Jiot,  however, 
easy  to  satisfy  the  two  sets  of  conditions. 

Aug.  19d.  Records  also  at  Oh.  (Eskdalemuir.  De  Bilt,  Uccle),  Ih.  (Sydney  and 
Melbourne),  2h.  (close  to  Balboa  Heights).  3h.  (Taihoku  and  Helwan), 
4h.  (Kew),  5h.  (Taihoku  and  Rocca  di  Papa),  (ih.  (Kobe),  7h.  (Rio  Tiuto), 
9h.  (Apia),  llh.  (close  to  Athens),  21h.  (Rocca  di  Papa  and  Florence  (3)  ), 
22h.  (La  Paz). 

Aug.  20d.  3h.  58m.  Os.  Close  to  Rocca  di  Papa,  which  gives  P  =  +25s.,  S  =  +43s., 
M  =51s.         Pompeii  gives  eP  =  + 29s. 

Aug.  20d.  llh.  12m.  30s.  Close  to  Batavia,  which  gives  P=+24s.,  S=M  = 
+  40s.,  and  notes  Malabar  ivS— P  =15s. 

Aug.  20d.  19h.  32m.  10s.  Close  to  Rocca  di  Papa,  which  gives  eP=+8s., 
M  =  +2  •5m.         Pompeii  gives  eP  =  +59s.,  eS  =  +lm.39s. 

Aug.  20d.  Records  also  at  Oh.  (San  Fernando),  9h.  (Melbourne),  lOh.  (Colombo 
and  Helwan),  15h.  (Helwan),  21h.  (San  Fernando),  23h.  (Taihoku  (2) 
and  Zi-ku-wei). 

Aug.  21d.  9h.  39m.  15s.  Close  to  Manila,  which  gives  eP  =  +17s.,  L  =  +34s., 
MN  =  +37s. 
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Aug.  21d.  12h.  28tu.  30s.  Close  to  Taihoku,  which  gives  P  =  +14s.,  L  =  +29s., 
M=+30s. 

Auf,'.  21d.  Records  also  at  4h.  (close  to  Tokyo),  7h.  (Rio  Tiuto  and  Batavia), 
8h.  (Hehvan  and  Rio  Tinto),  9h.  (Manila),  12h.  (Helwaii),  loh.  (Azores), 
I6h.  (Azores,  Batavia,  and  Taihoku),  17h.  (La  Paz),  20h.  (San  Fernando 
and  La  Paz),  22h.  (Azores  (3)  ),  23h.  (Azores). 

Aug.  22d.  8h.  50m.  15s.     Epicentre  19°0N.  70=' OW.  (a.s  on  1919  May  20d.). 
A=+-323,   B  =  --889,  C  =  +  •326. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

ni.  s. 

s. 

ui.  s. 

s. 

in. 

m. 

Vieques 

4°  4 

0  42 

-26 

— 

— 

11 

1-3 

Wa*:hiugtou 

20-8 

4  52 

+    1 

8   10 

-30 

— 

— 

Chicago 

27-3 

6     2 

+    1 

10  59 

+  13 

151 

— • 

La  Paz 

35-6 

7   12 

-    6 

— 

— 

— 

— 

"Vieques  gives  also  MN  =  +l-2ui. 

Aug.  22d.  22h.  35ui.  55s.     Epicentre  4rON.  24°-6E.  (as  on  1919  Jan.  22d.). 

A=+-6S6,  B  =  +-314,   C=+-656;         D  =  +-416,   E==--909; 
G=+o96,   H  =  +  -273,  K=--755. 

A  Az.           P.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.           s.  m.  ni. 

Athens                         3-2  193  e  0  49  -    1          1   30  +2  1-6  1-9 

Pompeii                       7-6  272  il   13  -42          2   40  -46  —  33 

Budapest                    7-6  331          1  59  +    4          —                —  —  — 

Pola                              8-7  300  c2  59  +47          —                —  e  4-3  4-4 

Rocca  di  Papa           90  279  e  1   26  -50          3   24  -39  —  3-7 

Vienna                         9-3  324  c2  35  +15          5   10  +60  15-6  6-3 

Florence  10-2  290         —  —         —               —  —  4-1 

Helwau  12-4  152          8     5  ?              —                _  _  _ 

Zurich  13-1  305  e3      1  -13          —                —  —  — 

Strasbourg  14-1  308  e3     5  -22  e  7   36  +86  18-9  — 

Marseilles  14-4  286          2  47  -45          —                —  —  — 

Hamburg  16-0  327  e  4   17  +25          —                —  e  8-7  9-8 

Barcelona  168  279          —  —         —                —  e  5-7  9-3 

Uccle  17  1  312         —  —  e  6  59  -21  e  8-9  9-5 

De  Bilt  17-3  316         —  —         7   15  -10  90  11-3 

Paris  17-3  304          —  —  c9     5  ?L  (91)  101 

Kew  20  0  310          —  —         —                —  —  13  1 

Oxford  20-7  310          8     7  ?S  (8      7)  -31  11-2  13-7 

Eskdalemuir  23-2  318          —  —  e9     2  -27  121  — 

Edinburgh  23-4  319          6  27  +66          9  17  -16  121  15-3 

Coimbra  24-9  279          8  51  ?S  (8  51)  -70  121  — 

Additional   records:  Athens   iP=+0m.55s..    To  =22h.35m.52s.            Helwan 

PN  =  +6iu.5s.  =S?.  Florence  M  =  +4  •6m.           Hamburg  MN  =  +12  •2m.. 

MZ=+119m.  De    Bilt    LN  =  +82m.,     MN  =  +109m.             Coimbra 
eLN  =  +11  •2m. 

Aug.  22d.  Records  also  at  Oh.  (Azores  (2)  and  Tokyo).  Ih.  (Azores),  2h.  (San 
Fernando).  31i.  (Denver),  3h.  (near  Azores),  7h.  (near  Azores),  llh. 
(Florence  and  Rocca  di  Papa).  121i.  (close  to  Azores),  20h.  (Azores),  21h. 
(Sau  Fernando  and  La  Paz),  23h.  (.San  Fernando). 

Aug.  23d.  5h.  22m.  30s.      Epicentre  24''0N.  121''0E.  (as  on  1919  Aug.  7d.). 
(See    below).     Taihoku   records    P=+0m.30s.         Zi-ka-wei   e(?S)  = +2m.46s. 
A  record  by  Taihoku  at  5h.30m.0s.  is  possibly  a  repetition. 

Aug.  23d.  7h.  52m.  30s.      Epicentre  24°0N.  121°0E.  (aa  above). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

Taihoku 
Uokoto 
Zl-ka*wei 

11 
l^.> 
7-2 

0  21 
0  42 

+    4 
?S 

(0   42) 
e  2  50 

0 
-19 

07 

0-7 

113 

Autf.  '23d.  Sh.  i'iin.  30s.  Possible  repctitiou  of  above.  Taihokii  records  P  = 
+  0m.23s.,  L  =  +0iu.39s. 

Aui?.  23d.  Records  also  at  5h.  (Taihoku,  as  above),  lOli.  aud  llli.  (Azores),  13h. 
(Zi-ka-wei),  IGh.  (Iloiiolulu),  17h.  (Lick  aud  Azores),  18h.  (San  Feruaudo), 
231i.  (Apia  aud  Zi-ka-wei). 

Auif.  24d.  Ih.  4  jni.  5os.     Epiceutre  41°-7X.  S^oE.  (as  ou  1918  May  6d.  8h.). 

A=+-738,   B  =  -fllO,  C=-f-66o. 

A  P.  O-C.  S.  0-C.         M. 

o  m.  s.  s.  ju.  s.  s.  ui. 

1   25        -    ]  10 


Rocca  di  Papa 

31 

e  0   16 

-   3 

Pompeii 

l(j 

1    15 

+    i 

Auy.  21d.  oh.  13ui.  40s.      Epiceutre  43^0X.  125  -OW.  (as  on  1919  July  ISd.). 

A  =  -  -420,   B  =  -  -599,  C  =  -f  -682  ;  L)  =  -  -819,   E  =  +  -574  ; 

G  =  --391,   H=-o59,  K  =  --731. 

(But  whole  solution  ver>-  luieertaiu  owing'  to  sleuderness  of  material). 

A  Az.  S.  O-C.  L.  M. 

o  o  lii-  s.  s.  ui.  ni. 

Victoria                   5-5  12  —  —  —  2-8 

Berkeley                  5-5  157  —  —  e  4-3 

Chicago  27-4  80  c  11      4  -t-16  —  — 

Toronto  32-8  72  —  —  i  150  15-9 

Ottawa  34-9  69  —  —  el7-3  — 

Honolulu  34-9  243  —  —  14-6  20-3 

Ithaca  35  1  74  —  —  48-3  — 

Georgetown  3G(l  80  e  17   46  '.L  26-5  — 

Washington  36  0  80  c  11   20  -110  —  — 

Edinburgh  69-6  31  —  —  40-3  — 

De  Bilt  75-6  29  e  21   32  -    1  e  32-3  430 

Toronto  gives  L  =  +l-5m.  (wliich  probably  refers  to  auother  shock),  also  e^ 
-f22m.8s.    and     +46m.56s.  Ottawa   gives     -f45-3m.  De    Bilt    MN  = 

+  44 -Gm. 


Aug.  24d.  18h.  16m.  ISs.     Epiceutre  36° -ON.  28°  OE.  (as  ou  1919  July  20d.). 

A  =  +  -714,  B  =  +  -380,  C  =  +  -588  ;  D  =  +  -470,   E  =  -  -883  • 

G  =  +ol9.  H=+-276,   K  =  --809. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

(, 

m.  s. 

S. 

m.  s. 

I>. 

m. 

m. 

Atheus 

3-9 

302 

e  1    12 

+  11 

2   12 

+  25 

2-4 

2-5 

Helwan 

6-7 

154 

6   42 

;m 

— 

— 

— 

(6-7) 

Rocca  di  Papa 

13-2 

301 

e  3    18 

+    2 

e  6   24 

+  35 

e  8-3 

9-7 

Strasbom-g 

19-4 

317 

4   36 

+    2 

— 

15-7 

Hambm-g 

21-6 

330 

— 

e  8  42 

-15 



14-7 

Uccle 

22-5 

318 

e  5   10 

-    1 

e  9     6 

-    9 



15-7 

De  Bilt 

22-8 

322 

e  9  30 

+    9 



16-4 

Edinbiu'gh 

29  0 

323 

— 

— 

— 

16-7 

Athens  gives  the  To  adopted,  but  notes  "  P  imcertain."       Also  MN  =  +2-5m. 
Helwan  PN  =  +8m.42s.  Rocca  di  Papa  gives  ePN  =4m.0s.  aud  auother 

P  at  +3m.24s.  De  Bilt  eN  =  +10ni.42s.,  MN  =  +14 •4m. 


Aug.  24d.  Records  also  at  Oh.  (Apia),  Ih.  (San  Fernando),  oh.  (Mizusawa),  Sh. 
(Azores),  lOh.  (La  Paz),  llh.  (La  Paz  and  Syduey),  12h.  (Victoria. 
Edinbm-gh,  Berkeley,  Toronto.  Chicago,  aud  Helwan  ;  possiblv  repeti- 
tion from  43"0N.  125°0\V.,  as  at  5h.  ;  if  so  at  T„-12h.41m.  +  It  is 
curioiLs  that  Toronto  again  gives  a  double  record,  L  =12h.45m.54s. 
and  L  =12h.58m.54s..  of  which  the  second  is  appropriate  to  the  above 
supposition),  13h.  (Edinburgh,  possibly  due  to  the  shock  just  men- 
tioned), llh.  (Helwan),  16h.  (Azores),  19h.  (Melbourne,  Sydney, 
Riverview,  and  Chicago),  20h.  (Taihoku  aud  clo.se  to  Osaka),  21h. 
(9an  Fernando  and  Helwan). 
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Aug.  25d.  3h.  33m.  Os.     Close  to  Granada,  wliich  records  iP  =  +16s.         Tortosa 
!,'ives  P  =  +lm.32s.,  L  =  +2-7m.,  M=  +3-6m. 

Au^'.  25d.  19h.  5oui.  IJo.      Epicentre  32="  ON.  100"  OE. 

A  =  --148,  13  = +  -835,  G  =  + -530  ;         D  =  + -985,  E  =  +174; 
G  =  -092,   H=+j22,  K=--848. 


le  epiceutrc  29'' 

•OX.  101 

^•OE. 

of  1917 

July  30d.  was  tried  and  found 

quite 

unsuitable. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

S- 

m. 

m. 

Calcutta 

14 -2 

230 

5  57 

?S 

(5  57) 

-16 

8-8 

— 

Zi-ka-wei 

18-3 

87 

c  4  22 

+    1 

e  7   52 

+    5 

— 

12  0 

Simla 

191 

274 

e  8  51 

?S 

(8  51) 

-41 

— 

12-4 

XasJTasaki 

25-1 

80 

10   14 

?s 

(10   14) 

+    9 

13-9 

14-5 

Manila 

25  -9 

128 

5   45 

•> 

— 

— 

14-8 

171 

Osaka 

29  0 

75 

— 

— 

11      0 

-27 

— 

190 

Kodaikaual 

30-2 

230 

21   45 

> 

— 

— 

— 

— 

Colombo 

310 

221 

14   45 

>.h 

— 

— 

• — 

23-3 

Tokyo 

330 

72 

— 

— 

— 

— 

e  16  2 

— 

Batavia 

38-7 

109 

7   36 

-    8 

13   33 

-15 

e  20-3 

21-4 

Leiuberg 

57  -5 

312 

— 

— 

e  26      9 

; 

32-4 

34-3 

Helwau 

58-0 

286 

— 

— 

26   45 

J 

— 

— 

Budapest 

61-3 

311 

— 

— 

— 

— 

e  431 

— 

Vienna 

02  8 

312 

e  12  45 

+  134 

— 



e  32-7 

40-7 

Hamburi? 

04 -8 

320 

— 

— 

e  19  45 

+  22 

e  34-8 

41-6 

De  Bilt 

67  0 

319 

— 

— 

20  47 

+  50 

e  34-8 

44-2 

Florence 

07-7 

310 

e  34   45 

JL 

— 

— 

(34-8) 

39-5 

Strasbourg' 

080 

314 

— 

— 

— 

— 

e  38-3 

— 

Uccle 

09  0 

318 

e  20  51 

?s 

(20   51) 

+  37 

e  35-8 

44-9 

Edinburgh 

70-7 

324 

— 

— 

— 

37-8 

47  0 

Paris 

710 

317 

— 

— 

— 

— 

c  37-8 

— 

Eskdalemuir 

710 

324 

— 

— 

— 

— . 

35-8 

• — • 

Ke^v 

71-3 

320 

— 

— 

— 

— 

— 

448 

Coimbra 

82-2 

313 

— . 

— . 

— 

. — . 

e  42-7 

- — 

San  Fernando 

82-9 

310 

43  45 

?L 

— 

— 

(43-8) 

— 

Additional     records:       Zi-ka-wei     gives     MN=+10-4ni.,     To  =191i.55ni.l6s. 

Manila   MN  =  +17-9ni.  Osaka   MN  =  +18-2ni.  Helwan    PN  = 

+  27m.45s.  Hamburg  MN  - +30 ■7m.  De    Bilt    SN  - +20m.49s.,    e- 

+  28m.35s.,  MN  =  +39  •2m.,  epiceutrc  30'' •7N'.  99- •OE.  Ucclc  S  =  +  29m. 3s. 

MN=  +39 -em. 

Aug.  25d.  21h.  50m.  14s.  About  0"^()  from  Athens,  which  records  P=+9s., 
iLN  =  +23s.,    ME  =  +35s.,    MN--+32s.  See    two    other   shocks    on 

Aug.  26d. 

Aug.  25d.  Records  also  at  lli.  (San  Fernando).  4h.  (Azores),  7h.  and  9h.  (Apia), 
121i.  (Barcelona  and  Tortosa),  15h.  (Lick),  16h.  (Pompeii),  20h.  (Taihoku 
and  Apia). 

Aug.  26d.  Oh.  2m.  20s.  About  0-6  from  Athens  (as  on  Aug.  25d.  21h.),  which 
records  PN  =  +9s.,  L  =  +23s.,  ME  =  +27s.,  MN=+30s.  (possibly 
39'^ON.,  23"0E.,  as  on  1918  Jan.  20d.). 

Aug.  26d.  3h.  17  m.  57s.  About  0°0  from  Athens  as  above,  cP  =  +9s.,  eL  -^  +23s., 
ME  =  +  27s.,  MN  =  +  30s. 

Aug.  26d.  Records  also  at  5ii.  (La  Paz  and  Tortosa),  7h.  (Rio  Tinto),  9h.  (Azores), 
12h.  (Lick  and  Berkeley),  14h.  (Berkeley  and  Lick  (2)  ),  22h.  (San  Fer- 
nando), 23h.  (Lick). 

Aug.  27d.  Ih.  Im.  56s.      Epicentre  24''0N.  12r0E.  (as  on  1919  Aug.  23d.). 
A  =-470,   B  =  +783,  O=+-407. 

A  P.  O-C.         L.  M. 


o 

m.  s. 

s. 

ni. 

m. 

Taihoku 

11 

0   14 

_   ;{ 

0-3 

0-4 

Zl-ka-wci 

7-2 

o  1    56 

-1-    7 

— 

— 
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Aujr.  27(1.  oh.  -Jliu.  ISj.      Epicentre  I'J'UX.  114  -OE.  (as  ou  1919  May  19d.). 

A  =  -  -765,  B  =  +  006,  C  =  +  -326  ;  D  =  +  -388,  E  =  +  -809  ; 

G  =  --2C;;,   H  =  +19],  K  =  --946. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

, 

„ 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Tokyo 

17-1 

34S 

3   46 

-20 

7     2 

-IS 

9-8 



Kobe 

17-4 

330 

4    10 

0 

— 

— 

— 



Osaka 

17-4 

330 

4    10 

0 

— 

— 

7  -7 

13-4 

Miziisawa 

20-3 

354 

4    24 

-21 

7   51 

-38 

— 

— 

Taihoku 

21-6 

290 

— 

— 

e  9   24 

+  27 

11-2 



Manila 

22  0 

202 

e  5   36 

+  25 

— 

12-5 



Zi-ka-\vei 

23-7 

305 

e  5   24 

-    1 

c  42  38 

i 

. — . 

Ootoiiiari 

27-7 

358 

5  54 

-11 

— 

— 

— 

— 

Batavia 

44-4 

238 

c  8  33 

-r     4 

— 

— 

— 

121 

Hiverview 

53-3 

173 

— 



— 

— 

e  23-3 

25-7 

Houolulu 

54-2 

78 

c  8   24 

-70 

16   12 

-59 

26-7 

33-9 

Adelaide 

54 -2 

184 

16   54 

?S 

(16  54) 

-17 

29  0 

31-8 

Melbom-ne 

56  S 

179 

18   18 

?S 

(18   18) 

+  34 

31-5 

37-7 

Colombo 

(J3-4 

268 

19  42 

2S 

(19  42) 

+  36 

— 

41-7 

Kodaikanal 

C4-S 

272 

37   24 

f.h 

— 

— 

(37-4) 

— 

Victoria 

77-6 

42 

21      1 

?8 

(21      1) 

—  55 

47-1 

Berkeley 

Sl-3 

52 

— 

— 

— 

e  32-7 

— 

Leiuberg 

93  -2 

325 

— 

— 

— 

— 

e  57  -5 

62-3 

Hamburg 

97-4 

334 

e  17   36 

J  PR, 

— 

— 

e  47  -7 

56-7 

Vieuua 

9S1 

328 

17   36 

?PR, 

— 

— 

c  53-7 

65-2 

Helwan 

9S-9 

306 

24  42 

?S 

(24  42) 

-63 

— 

Edinburgh 

1001 

340 

— 

— 

32    12 

JSR, 

47-7 



De  Bilt 

100-4 

334 

— 

— 

e  24  36 

-84 

e  49-7 

51-6 

Eskdaleiuuir 

lOOG 

340 

— 

_ — 

48-7 

Uccle 

101-7 

334 

— 

— 

— 

— 

e  50-7 

65-7 

Strasbourg 

102-0 

330 

— ■ 

— 

— 

— 

e  50-2 

63-7 

Chicago 

102 -S 

37 

24   27 

?>5 

(24   27) 

-115 

40-4 

Kew 

102-9 

339 

— 

— 

— 

— 

68-7 

Florence 

103-7 

325 

49   42 

? 

— 

— 

53-7 

56-7 

Rocea  di  Papa 

104-4 

324 

e  15   31 

-f59 

— 

— 

e  540 

76-8 

Ann  Arbor 

104-5 

34 

— 

— . 

23  42 

-176 

— 

Toronto 

105-9 

30 

— 

— 

— 

57-9 

73-2 

Ottawa 

100-1 

27 

e  18   26 

[+18] 

e  27  36 

+  43 

50-9 

Barcelona 

110  0 

330 

— 

— 

e  57  -2 

74-4 

Georgetown 

110-5 

32 

c  17   42 

[-42] 

— 

— 

64-1 

Coimbra 

115-4 

337 

35  42 

? 

— 

— 

31-7 

. — 

La  Paz 

149-3 

90 

19  43 

[-i2] 

33  52 

+  118 

71-7 

811 

Additional    records:      Osaka    MN  =  +13-6iu.         Mizusawa    PN  = +4in.23s., 
SN  =  +7m.55s..  To  =5h.21ui.23s.  Riverview  e  =  +5m.7.s.,  MX  =  +381m. 

Adelaide  PR,  = +18ui.54s..   S  = +23ui.30s..  .SR,  = +25m.36s.  Melbouiue 

PRi  = +20ni.0s.(=SR,?),    SR,  = +28ni.30s.(n).         Perth  (  A  =57''-7)  gives 
simply     5h.49m.     to     7h.9ni.  Victoria     gives     y  = +25m.275i.(  =.SR,?). 

Hamburg  MXZ  = -i-65-7m.  Helwan   PX  =  +30m.42s.  De   Bilt  MX  = 

+  55-6m.,      epicentre      21°0X.145^-1E.  Cliicago      S  = +31m.34s.  =SRi?, 

L  =  +50-7m.    and    +63-7m.  Toronto   alternatives  for   L +24-5m.(  =S?), 

+  38-5in.   (=SR->?),    and    +G2-0m.  Ottawa    iPX  = +18n].27s.,      i  =  + 

+  24m.52s.,     eX  = +27m.42s.,     eL  =  +65-8m.     and      +7S-2m.  Coimbra 

ePX= +34m.24s.,    LX  =  +61-7m.,    LE  =  +63-7ni. 

Aug.  27d.  Records  also  at  Ih.  (San  Fernando),  4h.  (Helwan),  6h.  (Azores), 
7h.  (Manila),  llli.  (Denver),  16h.  (Helwan),  17h.  (Apia),  18h.  (Azores), 
20h.  (San  Fernando),  22h.  (La  Paz). 


Aug.  28d.  19h.  34m.  22s.     Epicentre  24"-0X.  121°0E.  (as  on  27d.). 

A  =  -  -470,   B  =  +  -783,  C  =  +  -407  ;  D  =  -^  -857,   E  =  +  -515  ; 

G  =  --210,   H  =  +-349,   K  =  --914. 


Taihoku 

Hokoto 

Zi-ka-wei 

Colombo 

Kodaikanal 

Honolulu 


A       Az. 


O-C. 


s. 


1-1 

24 

0 

35 

+  18 

1-4 

252 

0 

8 

-13 

7  -2 

3 

e  1 

49 

0 

2-9 

255 

29 

8 

? 

3-6 

260 

28 

26 

J 

73-6        74 


Continued  on  next  page. 


O-C. 


e  3  27      +12 


L. 


—      c  41-6 


M. 


m. 

m. 

0-8 

11 

0-5 

0-5 

— 

4-5 

— 

30-3 

32-6 


116 


p.     o  -c. 


o-c. 


o 

o 

m.  s. 

Vienna            z. 

81-3 

320 

12  23 

Hamburg 

Si-v, 

32() 

— 

De  Bilt 

«o-6 

320 

— 

Strasbourg? 

86-2 

321 

— 

Uccle 

86-7 

32(i 

— 

Ediuburgh 

87-2 

332 

— 

Eskdalcmuir 

87-5 

332 

— 

Kew 

88-6 

328 

— 

42-6 

— 

42-6 

46-5 

— 

57-6 

— 

46-6 

44-6 

56-6 

42-6 

— 

c  23   41       +15 


-         —  —  —       57-6 

Additional  records:     Hokoto  M  =  +lUm.  Zi-ka-wei  MN  =  +5-0in.,  To  = 

19h.34m.12s.  De    Bilt    eLN  = +43Sui.,    MK  = +4o-8m.  Colombo 

and  Kodaikanal  probably  record  a  local  shock,  as  indicated  by  the  short 
Interval  from  V  to  M  at  Colombo.  Strasbourg  gives  another  vague  record 
at  +Cl-Sm. 


Aug.  28d.  Records  also  at  2h.  (San  Fernando  and  Helwan),  14h.  (La  Paz  and 
Hehvan),  20h.  (Helwan  and  San  Fernando),  23h.  (close  to  Osaka  and 
Kobe). 


1919.     Aug.  29d.  5h.  43m.  45s.       Epicentre  3°  5S.  128°  5E. 

A= --621,   B  =  +-781,  C= -OGl  ;  D  =  + -783,  E  =  +  022  ; 

G  =  +-038,  H  =  -04S,  K=-U9S. 

This  earthquake  was  originally  assigned  to  the  epicentre  2' -OS.  133  -UE.,  as  on 
1918  Jan.  21d.  ;  but  the  residuals  showed  the  solution  to  be  defective  and 
on  discussion  in  the  usual  way  indicated  the  above  position,  which  was  then 
seen  to  fall  with  some  precision  on  the  line  tlu'ough  foiu'  other  epicentres,  as 
below.     The  column  C  for  the  latitude  is  from  the  formula  So^-i)  —0-3  X  long. 


Long  E. 


Lat. 


C. 


O-C. 


1917 

Nov 

14d. 

119 

•7 

-0-7 

-0-9 

+ 

0-2 

1917 

.Fuiu 

3d. 

122 

•0 

-2-0 

-1-6 

0-4 

1919 

Aug 

29d. 

128 

-5 

-3-5 

-3-6 

0-1 

1917 

Aug 

30d. 

136-0 

-0-0 

-5-8 

— 

0-2 

1917 

July 

27d. 

140 

-0 

-7-0 

-7-0 

0-0 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

19-5 

338 

4  27 

-    8 

(8   15) 

+    2 

8-3 

11-7 

Batavia 

21-7 

262 

c  4   58 

-    3 

9     1 

+    2 

— . 

9-6 

Taihoku 

29-3 

347 

6   12 

-    9 

(11    36) 

+  14 

11-6 

18-7 

Perth 

31  0 

201 

6   41 

+    3 

10   57 

-54 

17-6 

— 

Adelaide 

32-8 

105 

6   45 

-10 

11   57 

-24 

15-2 

20-2 

Zi-ka-wei 

35-4 

350 

e  7     3 

-14 

e  12  27 

-34 

c  15-2 

17-8 

Riverview 

37-0 

140 

e  7  34 

+   4 

i  13   18 

-    6 

i  15-8 

26-4 

Sydney 

37  0 

140 

7  33 

+   3 

13  27 

+    3 

20-3 

27-0 

Melbom-ne 

37-5 

160 

8      3 

+  29 

(13   15) 

-10 

20-3 

32-0 

Kobe 

38-0 

10 

7    46 

+    3 

— 

— 

19-8 

20-3 

Osaka 

38-8 

10 

7   30 

-    8 

13  38 

-11 

18-6 

22-2 

Tokyo 

400 

15 

7   45 

-15 

16     7 

+  112 

20-4 

22-2           "^ 

Mizusawa 

E. 

44-2 

15 

8   20 

-   7 

14   53 

-12 

— 

— 

Calcutta 

47  0 

307 

8  39 

-    8 

(15   21) 

-20 

15-3 

— 

Colombo 

490 

282 

8  45 

-19 

10  45 

+  31 

20-7 

36-6 

Ootomaii 

51-7 

12 

9  25 

+    7 

(16  45) 

+    5 

16-8 

— 

Kodaikanal 

.V2  0 

286 

11   45 

?PR, 

— 

— 

27-6 

34-8 

Bombay 

.^i9  1 

296 

10   11 

+    5 

— 

— 

33-6 

Simla 

59-8 

310 

10  39 

+  28 

18   33 

+  12 

25-2 

40-4 

Apia 

o9-8 

103 

c  10  33 

+  22 

(18   50) 

+  29 

18-8 

36-3 

Mauritius 

70-8 

250 

0   15 

? 

(20   45) 

+   9 

20-8 

35-5 

Honolulu 

760 

67 

c  10   15 

f. 

21   45 

+   8 

43-3 

47-4 

Helwan 

!)8() 

300 

14   51 

+  51 

— 

— 

— . 

- — 

JiCmberg 

101-9 

32l> 

e  19   45 

?PR, 

c  27    15 

+  61 

e  54-9 

77-3 

Athens 

103  S 

309 

e  17    33 

[-271 

e  27    51 

+  80 

53-3 

56-3 

Capetown 

104  1 

232 

24   45 

JS 

(24   45) 

-112 

— 

56-3 

Victoria 

104  0 

40 

18    18 

?PK, 

24  42 

-116 

28-3 

28-6 

Budapest 

lOofi 

319 

e  17    57 

I -101 

— . 

— 

. — 

Vienna 

107-2 

320 

e  18   45 

?PR, 

28      9 

+  66 

c  62-3 

80-8 

Berkeley 

107-2 

50 

e  18   36 

JPR, 

— 

— 

— 

— 

Lick 

107-9 

50 

— 

— 

— 

— 

e  45-3 

— 

Hamburg 

109-4 

326 

e  19   15 

?PRi 

— 

— 

c  52-3 

03-4 

Continttcd  on  next  paye. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  di  Papa 

111°4 

313 

e  18  51 

?PR, 

— 

— 

e  5S-8 

790 

Florence 

111-8 

316 

19  25 

?PR, 

— 

— 

— 

33-3 

De  Bilt 

112-6 

326 

— 

— 

e  25  33 

-13S 

e  57  -3 

69-7 

Strasbourg 

112-6 

320 

e  IS  45 

[+151 

e  30   22 

?SR, 

— 

69  1 

T7ccle 

113-6 

325 

e  19  39 

?PR, 

25  39 

-140 

— 

70-6 

Edinburcrh 

114-9 

331 

19  51 

?PR, 

— 

— 

— 

75  1 

Eskdalemuir 

115-3 

331 

19  51 

?PR, 

29  33 

-f  81 

45-8 

62-4 

PariK 

115-6 

323 

e  25   43 

?S 

(25  43) 

-152 

59-3 

68-3 

Kcw 

115-9 

327 

25    15 

?S 

(25   15) 

-182 

— 

73-3 

Oxford 

116-3 

327 

— 

— • 

— 

— 

129-2 

Bidston 

116-4 

330 

24   33 

?s 

33  51 

?SR, 

— 

81-8 

Tucson 

117-5 

53 

— 

— 

— 

55-1 

64-6 

Barcelona 

118-9 

315 

e  19   27 

?PR, 

?36   27 

?SR. 

61-3 

741 

Tortosa 

120-3 

315 

20   23 

?PR, 

36  50 

?SR, 

5S-3 

75-2 

Granada 

124-8 

313 

e  20   56 

?PR, 

— 

— 

— 

— 

Coinibra 

126-6 

320 

22   20 

?PRi 

32   40 

+  183 

47-0 

78-1 

San  Fernando 

126-9 

313 

21   IS 

?PR, 

— 

— 

72-8 

97  -3 

Chicago 

130-0 

34 

21   32 

?PRi 

28   25 

-96 

35-4 

— 

Toronto 

132-9 

26 

23     3 

?PR, 

(32  33) 

+  133 

67-0 

85-8 

Ottawa 

133-0 

21 

i  23      2 

?PR, 

e  32     7 

+  106 

68-2 

— 

Ithaca 

135-1 

26 

e  22   19 

?PR. 

— 

— 

71-1 

— 

Washinston 

137-7 

30 

e  22  37 

?PR, 

29  27 

-83 

e  72-3 

— 

Georgetown 

137-7 

30 

e  22  32 

?PR, 

— 

— 

e  72-3 

— 

Cheltenham 

137-9 

30 

22  46 

?PR, 

— 

— 

72-6 

82-7 

La  Paz 

154  1 

141 

1  20   19 

[-rlS] 

134    27 

> 

75-6 

81-6 

Additional  records:      Manila    MN  =  -flO-4m.  Adelaide   PRi  = -8m.27s., 

SR,  = +13m.27s.  Zi-ka-wei  MX  = +19-0m..  To  =5h.44m.0s.  River- 

view  PR,  = -9m.5s.,  PR,  = -9m.l7s.,  PS  =  ^  13m.39s.,  SR,  = -T-]5m.35s., 
SRo  = +16m.8s.,      MX=-24-4m.,      T„  =5h.43m.59s.  Sydney      PR,  = 

+  9ui.l5s.  ilelbourne    SR,  = -^  13m.l5s..     SR,  = +15ni.27s.  Kobe 

MN  =  +20-7m.  Osaka   MX  = -f20-2ni..    To  =5h.43m.44s.,     A  =  5040km. 

Mizusawa  SX -=  ^14m.51s.,  To  =5h.43ra.51s.  Mauritius  L  = +20m.51s., 

MX  =  +31 -6m.  Hehvan       PX  =  +  17m.39s.  =PR,  ?.  Lembcrs      i  = 

-24m.39s.  Athens     iPR,  =  ^24m.49s.  Capetown     M  =  -67-8m. 

Victoria  L=  +35-2m.  Budapest  recorded  at  5h.lni.42s.  :    altereii  to  6h. 

Hambm'ff    MX  =  +63-2m.,    MZ=-^70-3m.  De    Bilt    PR,  = +19m.36s., 

e  =  —22m. 6s.,  eLX  =  —58 -3m.,  MX  =  -^64  •7m.  .Strasbourg  e  =  -r  19ra.l5s. 

iPR,  =  -30m.20s.,     e  =  -35m. 25s.,     c  =  -r39m.23s..     e  =  -46m.l9p.,     MX  = 

-^75-4m.  Uccle    i  =  -35m.28s..    i  =  -39m.34s.,    i  =  -46m.39s..    MX  = 

—  64 -501.  Edinburgh    M  =  +S4-6m.  Eskdalemuir    To  =5h.51m.52s. 

Barcelona  PR,(?)  =  -26m.34s.  Coinibra  PX  =  i-20m.52s..  SX  =  -33m.8s.. 
SR,X  = +38m.7s.,     SR,X  = -42m.48s.,     MX=81-2m.  San     Fernando 

MX  =  +92 -3m.  Chicago  L  = -r 39 -Om.  and    -62 -3m.  Toronto  E.'  = 

+  14m.57s..  1.,  =  — 32-6m..  L=-51-2m..  eL  =  -73-3m.,  i  =  +70m.51s., 
i  =  +71m.39s.  Ottawa   eX  = +28m.4Ss..   eX  =  -40m.5s..    L=+81-3m., 

+  91-3m.  Ithaca    eX  = +43m.30s..     eE  = -49m.l3s..     eX  =  +54m.5s., 

LX  =  -r67-4m.  Washington     eL  =  +37-3m.  Georgetown      PX  = 

22m.43s.,    ePZ  = +22m.43s..    eL  =  +42-3m..    L=+42-5m.  Cheltenham 

PX  = +22m.53s.,   LX  =  +71-6m.  La   Paz    A  =18000k.m. 


Aug 


29d.  6h.  41m. 

30s.     At  36' •2X.  21°  ^E.  (as  on  1918  Jan 
A  =+-751,  B  =  +-294,  C=+-591. 

27d.?). 

A              P.          O-C.          S.          O-C 

L. 

M. 

m.  s.            s.          m.  s.           s. 

m. 

m. 

Athens 
Rocca  di  Papa 

2-5      e  0  43         +4      el    19        +10 

E.     8-7          2   18         +6          —                — 
X.      8-7          1   54        -18          —                — 

e  1-4 

1-6 

29d.  13h.  46m 

.  45s.      Epicentre  15' -OS.  165  -OE. 

A  =  -  -933, 

B  =  +  -250,  C  =  -  -259  ;          D  =  +  -259, 
G  =  +  -250,   H  =  --067,   K  =  --966. 

E  -  +  966  ; 

A        Az.            P.        O-C.          S. 

O-C. 

L. 

M. 

o          o          m.  s.         s.           m.  s. 

s. 

m. 

m. 

Sydney 

Riverview 

Melbourne 

Adelaide 

Honolulu 

22-6      211          6   33       -SI         (9   27) 
22-6     211      1-  5     5-7       i  9   12 
28-9      214          6   45       ^28        10   45 
31-0      225          5   45       -53        11    21 
51-3        46    e  15   21         ?S    (  e  15    21) 

+  10 
—   5 
-30 
-31 
-74 

9-5 

12-4 
15-8 
27-3 

12-3 
10-4 
14  3 
17-3 
32-3 

Continiied  on  next  page. 


Manila 

52(3 

303 

e    9  41 

-f  17 

— 

Batavia 

57-7 

274 

e  10      1 

+    4 

17   56 

Zi-ka-\vei 

62-3 

320 

10   14 

-13 

— 

Colombo 

87-1 

278 

23   45 

?S 

(23   45) 

Victoria 

89-6 

40 

47   48 

?L 

Toronto 

119  0 

48 

■ — 

— 

47   48 

Helwan 

135  0 

297 

23   15 

?PR, 

(29    15) 

Vienna 

137-9 

330 

19   14 

[-221 

— 

Rocca  di  Papa 

1441 

323 

19   22 

1-25] 

— ■ 

Tortosa 

150-9 

336 

19   41 

[-161 

— 

118 

Az.  P.         0-C.       S.  0-C.        L.  M. 

p.  m.  m. 

+    1  —  — 

+    3  —       25-3 

—  (47 -S)      53-7 
?  49-4  — 

-78  —  — 

—  —       24-6 

—  —       19-6 

—  20-9       21-0 

Additional  records  :     Adelaide  PR,  = +7ni.21s..  SR,  = +13m.27s.  River- 

view   PR,  = +5m.39s.,      PR2=+6m.4s.,     PS=+9m.22s..     SR,  = +10m.ls.. 
To  =13h.46m.25s.  Honolulu  frives  cS  as  eP  and  records  eS  =  +21m.l58. 


29d.     Records  also  at  Oh.  (Osaka).  5h.  (La  Paz),  6h.  (Victoria  and  Athens), 
sh.    (Kodaikanal  and   Tokyo),   23h.    (Tucson). 


Aug.  30d.  6h.  4m.  Os.     Epicentre  19'-3X.  62'-5W.  (as  on  1918  June  lid.). 

A  =  4-  -436,   B  =  -  -837,  C  =  +  -330  ;  D  =  -  -887,   E  =  -  -462  ; 

G  =  -f-153,   H  =  --293,   K=--944. 

A        Az.  P.        0-C.         S.  O-C.        L.  M. 


o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Vieques          k. 

3-0 

249 

0  49 

-r     2 

(1   12) 

-11 

1-2 

1-6 

Washinprton 

23-3 

330 

5  36 

-^16 

9   20 

-11 

— 

— 

Chicago 

31-0 

321 

5  36 

-62 

11    17 

-34 

16-3 

— 

La  Paz 

.36-2 

189 

— 

— 

e  13      0 

-13 

22-3 

23-8 

De  Bilt 

61-2 

40 

— 

— 

— 

— 

c  30-0 

35-4 

Additional  records  :    Vieques  PX  =  +48s.     It  is  above  assumed  that  L  should 
be  S.         De  Bilt  gives  eLN  =  +34  Om.,  MX  =  +37 -5m. 


Vug.  30d.  Records  also  at  Oh.  (San  Fernando),  2h.  (Hamburg),  3h.  (San  Fer- 
nando), llh.  (Helwan  (2)  ).  13h.  (Ithaca).  15h.  (Azores).  17h.  (Manila), 
19h.  (La  Paz),  20h.  (Taihoku.  Rio  Tinto.  and  San  Fernando),  22h. 
(Taihoku). 


Aug.  31d.  Oh.  24m.  40s.     Epicentre  59°-2N.  ISl'-OW.  (as  on  1918  April  15d.  8h.). 

A  =--448,   B  =  --248,  C  =  + -859. 

(Very  uncertain  ;     it  is  difficult  to  interpret  the  Chicago  record.) 

A             P.  O-C.  S.  O-C.  L.  M. 

o  m.  s.  s.  m.  s.  s.  m.  m. 

Victoria          19-4  4  32  -   2  —  —  9-9  12-9 

Chicago          42  0  —  —  e  26  40  ?M  —  — 

Toronto          44-8  —  —  (14   44)  -28  14-7  — 


Aug.  31d.  2h.  32m.  483.      Epicentre  34'-5X.  41    SE.  (as  on  1918  April  25d.). 

A  =  -^  -614,   B  =  +  -549,  C  =  +  -566  ;  D  =  +  -667,   E  =  -  -746  ; 

G  =  +  422,   H  =  +-378,  K  =  --824. 


A 

Az. 

P.         0  -C.         S. 

O  -C.          L.            M. 

^ 

m.  s.          s.          m.  s. 

8.            m.           ni. 

Lembcrg 
Vienna 

Rocca  di  Papa 
Strasbourg 
De  Bilt 
Ucclc 

20°  1 
23-3 
23  9 
28-8 
31-4 
31-5 

325 
314 
297 
310 
315 
313 

e  7   .30        ?S           (7    30) 
i  5    16-4          — 
5   24-3          9  42 
e  17    12       ?M           — 
—              —    c  12     0 

-55    e  10-8        12  1 

—  e  9-S        15  2 
0        18-4           — 

+    2           -—       20-3 

—  c  16-2        18-2 

Idltlonal  record? 
-f  5m.54s.,  c.-?  = 

:     Lemberg 
+  10m.l83. 

gives  o=+9Tn.l29.           Rocca  di  Papa  PX  ^ 
Do  Bilt  MX=  +18  5m. 

119 


1919.     Aug.  31(1.  17h.  20m.  34s.     Epicentre  15°  OS.  165°  OE. 

(as  on   1919  Aug.  29(1.). 


A  =  --933,  B  =  +  -250,  C=- 
G  =  +-250,   H 


•259  ;  D  =  +  -209,  E  =  +  -966 

-067,  K  =  -966. 


(But  SOP  Xote 

at  end  as  rcff 

ards  deep 

focus 

and  for  revised 

epicentre 

to 

15'-7S.  167  ■3E.) 

A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

„ 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

22°5 

no 

i  4 

.'U 

-37 

i  9     1 

-14 

— 

9-4 

.Sydney 

22-6 

211 

,-, 

2 

-10 

9      S 

-    9 

12-0 

13-2 

Rivervicw 

22  0 

211 

i  5 

10 

—    2 

i  9   16 

-    1 

10-1 

13-1 

JSIelbourne 

28-9 

214 

6 

44 

4-27 

11    44 

+  29 

14-4 

15-4 

Adelaide 

31  0 

225 

6 

26 

-12 

11    32 

-19 

15-3 

18-5 

Houoluhi 

51-3 

46 

i  8 

50 

-25 

— 

— 

e  19-4 

22-4 

Manila 

52-6 

303 

e  9 

30 

+    6 

(17      0) 

+    9 

(170) 

17-6 

Tokyo 

56  0 

33S 

9 

29 

-17 

12     8 

JPR, 

19-4 

— 

Osaka 

571 

331 

10 

0 

--    7 

17   52 

+    5 

24-9 

30-4 

Batavia 

57-7 

274 

e  10 

S 

-11 

19   55 

+  120 

e  30-4 

— 

Taihokn 

58-3 

314 

10 

17 

-T-16 

(18   18) 

+  15 

18-3 

20-2 

Mizusa^va       E. 

58-5 

340 

10 

1 

-    1 

— 

— 

24-9 

— 

X. 

58-5 

340 

10 

2 

0 

— 

— 

24-8 

— 

Zi-ka-wei 

62-3 

320 

p  10 

34 

-    7 

e  18  56 

+    4 

— 

34-4 

Ootomari 

64-8 

346 

11 

48 

-r64 

(20   25) 

+  62 

20-4 

— 

Calcutta 

83-9 

295 

12 

14 

-27 

(22  56) 

-12 

22-9 

24-2 

Berkeley 

861 

49 

e  12 

36 

-18 

e  23   45 

+  14 

— 

35-4 

Lick 

86-4 

50 

e  7 

26 

> 

— 

— 

— 

— 

Colombo 

87-1 

278 

12 

2 

-58 

(21   50) 

-112 

21-8 

23-7 

Victoria 

89-6 

40 

(13 

8) 

-    6 

(22  58) 

-72 

23  0 

520 

Kodaikanal 

90-4 

280 

17 

38 

?PR, 

(23  32) 

-46 

23-5 

27-3 

Tucson 

93  1 

55 

13 

27 

-   6 

24  27 

-19 

46-8 

54-8 

Simla 

95-9 

301 

e  18 

8 

?PR, 

23   50 

-85 

31-5 

32  1 

Bombay 

96  S 

288 

14 

10 

+  17 

— 

— 

— 

— 

Mauritius 

100-2 

246 

— 

— 

24   24 

-94 

24-4 

31-9 

Cipolletti 

106-8 

139 

19 

26 

?PR, 

(30   14) 

+  195 

30-2 

36-8 

Chicago 

112-S 

50 

18 

38 

[+    8] 

28  31 

+  39 

55-8 

— 

Pilar 

113-9 

134 

— 

(29   14) 

-73 

29-2 

30-2 

Ann  Arbor 

115-7 

50 

18 

14 

[-26] 

30  56 

+  160 

51-4 

71-4 

Toronto 

119-0 

47 

— 

i  31      2 

+  140 

e  59-8 

68-6 

La  raz 

118-8 

120 

e  18 

43 

[-   6] 

i  29  44 

-^64 

49-4 

55-8 

Ithaca 

121-0 

48 

c  20 

38 

?PR. 

e  30   13 

-76 

c  46-7 

— - 

Washinfrton 

121-0 

51 

19 

26? 

?PR, 

— 

— 

— 

— 

Georgetown 

121-0 

51 

e  18 

48 

[-   7] 

30  26 

-89 

e  44-S 

— 

Cheltenham 

121-1 

51 

20 

19 

?PR, 

29  59 

+  61 

67-1 

71-0 

Ottawa 

1211 

44 

i  20 

2 

?PRi 

e  29  49 

-51 

e  49-9 

• — 

Capetown 

121-6 

213 

22 

8 

»PR, 

36  56 

?SR, 

77-6 

85 -6 

Lemberg 

133-0 

324 

e  19 

18 

[-   7] 

e  22   20 

?PR, 

e  64-3 

66-5 

Helwan 

135-0 

297 

18 

56 

[-34! 

— 

— 

— 

45-4 

Dyce 

136-r, 

349 

i  19 

46 

[+131 

— 

— 

— 

— 

Hamburg 

136-7 

339 

i  19 

24 

[-   9] 

— 

— 

e  65  -4 

76-3 

Vienna 

137-9 

330 

e  19 

16 

[-201 

22  49 

?PR, 

e  24-9 

65-8 

Edinburgh 

1381 

349 

19 

32 

[-   4] 

— 

— 

— 

41-4 

Eskdalemuir 

138-7 

349 

19 

14 

[-23] 

28   12 

-162 

41-9 

— 

Athens 

138-9 

310 

e  19 

26 

[-12] 

— 

— 

101-5 

107-7 

De  Bilt 

139-6 

340 

19 

23 

[-16] 

— 

— 

e  57-9 

68-7 

Bidston 

140-5 

347 

19 

38 

[-   2] 

— 

— 

— 

81 -4 

Uccle 

140-9 

340 

e  19 

21 

[-20] 

— 

— 

e  45-4 

88-4 

Pola 

141 -.T 

326 

e  19 

28 

[-14] 

— 

— 

e  23-2 

23-9 

Oxford 

141  6 

346 

19 

27 

[-15] 

e  25   58 

> 

— 

— 

Strasbourg 

141-6 

333 

19 

24 

[-18] 

— 

— 

67-4 

910 

Kcw 

141-7 

346 

31 

26 

?S 

(31   26) 

-^13 

— 

70-9 

Zurich 

142-2 

331 

e  19 

30 

[-13] 

— 

— 

— 

— 

Paris 

143-2 

340 

i  19 

33 

[-12] 

— 

— 

68-4 

— 

Milan 

143-4 

331 

19 

39 

[-   7] 

20  45 

2 

— . 

20-8 

Besancon 

143  4 

335 

19 

32? 

[-14] 

— 



— 

74-4 

Florence 

143-5 

327 

19 

41 

-   5] 

30    10 

-6S 

— 

41-4 

Pompeii 

143-7 

320 

e  19 

30 

-16] 

— 

— 

— 

20-9 

Rocca  di  Papa 

1441 

323 

i  19 

37 

-10] 

— 

— 

— 

19-8 

Marseilles 

146-8 

331 

18 

48 

[-631 

19  29 

[-23] 

23  -6 

— 

Barcelona 

149-7 

332 

19 

47 

[-   8] 

26  47 

50-0 

77-3 

Tortosa 

150-9 

336 

19 

48 

[-   9] 

— 

— 

84-6 

100-5 

Algiers 

152-9 

327 

19 

48 

[-12] 

— 

— 

44-4 

65-4 

Coimbra 

154-2 

34S 

19 

19 

[-42] 

24   21 

?PRi 

C  44-T 

54-3 

Azores 

155-4 

21 

29 

3S 

?3 

(29  3?) 

I 

— 

— 

Rio  Tinto 

1561 

343 

19 

26 

[-37] 

— 

— 

40-4 

San  Fernando 

157-2 

342 

20 

16 

[+11] 

— 

— 

108 -4 

120-4 

For  Notes 

see 

next  page. 
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Notes  to  Aug.  31d.  17h.  20m.  34s. 
Addtional  records  :     Apia  P  = +4m. 40s.,    +5m.l48.,    +5m.22s.         Riverview 
iPRi  = +5111.428.   and    +6m.ls.,   PS  = +9m.31s.,    T„  =17h.20m.24s.,    16°0S. 
166°0E.  Melbourne    SR,  = +12m.50s.  Adelaide    SR,  = +13m.38s. 

Manila  S=+14m.5s.,   MN  =  +17-7m.,   T„  =17h.20m.40s.  Osaka  MN  = 

+  33-9m..     T„=17h.20m.46s.,      A  6550km.  Zi-ka-wei  MN  = +32  1m., 

To  =17h.20m.4Ss.  Ootomari,  L  is  probably  S  ;    time  one  minute  wrong  ? 

Calcutta      L\=-+23  1m.,      MN  =  +24-3m.  Colombo      S  =  +15m.44s. 

Victoria  records  P=  +  7m. 14s.  (which  must  refer  to  some  earlier  shock — see 
Lick),  and  then  P  as  S,  and  .S  as  L.  Berkeley  ePN  --^  +  12m.34s.,  ePV  = 

-f  12m.32.s.,  eSV  =  +23m.43s.,  T„  =17h.22m.53s.  Lick  records  the  earlier 

shock  (see  Victoria).  Chicago  PR  = +25m.29s.,  probably  8L  =  +59-4m. 

and     +79-4m.  Ann    Arbor    PE  =  +  17m.56s.,    SE  = +30m.26s.,    LN  = 

+  41-4m.,  MN  = +69-4m.  Toronto  eL  = +60 -Om.,  eL  =  + 65  1m.  La 

Paz  i  = +19m.56s.  =PR,?     i=+30m.388.,      To  =17h.26m.l2s.  Ithaca 

eE  = +27m.l9s.,  eN  = +36m.36s.,  eE  = +37m.44s.,  eLN  =  +51-6m. 
Georgetown    PN  =  +  19m.48s.  =PR,?.  Cheltenham    PN  = +20m.51s.  = 

PR,?.     LN  =  +51-9m.,     MN  =  +78fim.  Ottawa     ePN  = +18m.46s.  = 

[-9s.].    e=^26m.34s.  and   +27m.56s.  Helwan  PN  =  +24m.8s.,    MN  = 

+  43 -301.  Dvce     i  =  +20m.2s.  Hamburg     i  = +22m.59s.  =PRi, 

MZ=+74-4m.  "  Vienna  i=+19ni.26s.,  eL=+51-4m.,  M= +87 -4111. 
Edinburgh    record    at     +72m.l6s.  Eskdalemuir    PR  =  +22m.22s. 

Athens   iPRE  = +23m.6s.,    eLN  = +100-7m.,    MN  =  +102-7m.  De   Bilt 

iPR  =  -23m.9s.,  eLN  =  +67 -4111.,  MN  =  +68-5m..  To  =17h.l9m.23s.,  14-9S. 
164  ■2E.  Uccle     iPR,  = +23m.8s.  Strasbourg     iPR,  = +23m.l7s. 

Kew  M= +100-4m.  Paris  PR,  =  + 23m.21s.,  PRj  = +24m.lls.  Rocca 

di  Papa  MN  =  +20-7m.  Coimbra  ePN  = +19m.47s.  =[ -14s.],  PR,N  = 

+  22m.35s.,   PR.N  = +23m.l5s.  San  Fernando  MN  =  +124-4m. 

Note  to  1919  August  31d.  17h.  20m.  34s. 
The  antipodal  stations  give  fairly  consistent  residuals  in  [P].     If  wo  take  the 
N  inst.  record  for  Coimbra  from  the  Notes,  i.e.  [—14s.].  instead  of  [— 42s.l 
given  by  the  E  inst.  in  the  Table,  and   exclude    Rio  Tinto  (only  given  to 
whole  minutes),  they  are 

s.         s.        s.         s.  s.  s.  s.  s.  s.  s. 

+  13      -4      -7      -9      -10      -12      -14      -15      -20      -26 
+  11       -5       -7       -9       -12       -13       -14       -17       -20      -34 
-   2      -5      -7      -9      -12      -14      -15      -18      -23      -62 
of  which  the  mean  is   —13s..  the  mean  numerical  difference  from  this  being 
+  8s.     The  probable  error  of  the  mean  is  thus  about    —Is.,  and  the  focal 
depth  indicated  is  about    -^  014  of  the  earth's  radius.     Of  course,  the  de- 
termination of  To  is  uncertain  :    the  stations  within  90'  of  the  epicentre  give 
the  following  corrections  to  To  determined  from  the  S  and  P  residuals  : 
s.  s.  s. 

Ootomari        +65  Zi-ka-wei      +11  Sydney       —10 

Melbourne      +26  Osaka  +10  Calcutta     —46 

Taohoku         +17  Manila  -^   2  Berkeley    —58 

Colombo         +12  Adelaide       —   3  Apia  —66 

The  question  is  whether  we  can  reasonably  increase  all  the  residuals  by  +  10s., 
which  means  correcting  To  by  —10s..  and  it  will  t)e  seen  that  it  is  difficult  to 
justify  this.  The  more  consistent  corrections  to  T„  (from  +27s.  to  —lis.) 
have  a  mean  value  +8s.  We  proceed  then  to  assume  a  focal  depth  015 
radius  and  to  discuss  a  correction  to  the  adopted  epicentre.  Grouped  in 
azimuth  we  find  the  following  corrections  to  A  on  the  above  supposition  : — 

Station.       Az.    8  A  Station.         Az.   8  A         Station.     .\7..  8  A         Station.      A?..    8  A 


Calcutta     298  -09       Osaka  332    124 

Manila        304  +2-4       Miziisawa     340  +1-5 


298 

-0-9 

304 

+  2-4 

315 

+  3-1 

320 

+  2-0 

"ailiokii     315  +3-1       Ootoniai-i      346    ■  1-3 
Zi-ka-wei 


Victoria  40  (  +  1-0)  I  Svdnev  210  +0-1 

Honobiiu  48    -24  |  .Vlclbouine  212  (-21 

Hcrkelev  50  (  ! Mj  1  Adelaide  225  -0-2 

Apia  90       12  I 

We  see  that  the  corrections  indicated  by  Victoria  and  Berkeley  are  opposite 
in  sign  to  the  other  two  in  the  same  group.  In  itself  this  would  not  ju.stify 
us  in  excluding  them  ;  but  there  is  some  evidence  that  tliey  may  not  be  true 
records.  Victoria  aiul  Lick  record  an  earlier  sliock.  and  thotigh  the  S  and  L 
records  for  Victoria  have  been  assigned  to  the  P  and  S  of  this  shock,  the 
identification  is  doubtful.  Tlie  Berkeley  records  may  also  be  affected. 
Ex(rluding  them  also  we  get  five  e(|uatif)ns  as  below,  separating  llonohilu 
and  .\pia  : — 

No.  of 
Az.     Stations.     8  A  f'alc.         O-C. 


48 

1 

-2-4   =   +    •74x  +  -67y 

-1-2 

-12 

90 

1 

-1-2   =   +100x+00y 

-2-2 

+  10 

210 

3 

+  0-7    =-    -     ^Ox-Slv 

+  0-8 

-01 

309 

4 

+  1-9   =   -    •78x-^-63v 

-2-2 

-0  a 

.S39 

3 

-1-7  -  -  -sex+gsy 

+  1-4 

+  0-3 
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The  values  of  8  A  are  equated  to  terms  of  the  form  xXsin  Az.  +  yXoos  Az., 
aud  the  values  of  x  and  y  are  found  to  be  x  ^  — 'J"-25  y  ^  -t-0  -(JS,  with  which 
the  column  "  Calc."  has  been  formed.  The  column  O  — C  shows  that  the 
major  part  of  the  discrepancies  are  removed  by  these  assumptions.  Hence 
we  may  j,'ive  a  revised  solution  for  the  epiceutral  stations  in  the  following? 
form  : — 

Aui?.  31d.  171i.  20m.  'Sis.     Kpiceutre  lo^-TS.  1G7''-3E. 

A  =  --940,  B  =  +iil3,  C  =  --271.     Focal  depth  +  01 J. 


Corr. 

for 

Fonuer 

Focus 

A 

P 

0-C. 

S, 

O-C- 

Residuals. 

p 

m. 

s. 

s. 

m. 

s. 

S. 

s. 

*^. 

Apia 

-0-6 

20-3 

i4 

34 

-   3 

i  9 

1 

-44 

-37 

-14 

Sydney 

-0-7 

23-4 

5 

2 

-11 

9 

8 

-11 

-10 

-   9 

Melbourne 

-1-0 

29-7 

6 

44 

-,-29 

11 

42 

-r30 

+  27 

+  29 

Adelaide 

-1-1 

32-1 

6 

26 

-12 

11 

32 

-19 

-12 

-19 

Honohdu 

-1-5 

50-3 

iS 

50 

-   9 

_ 

_ 



-25 

— 

Manila 

-1-7 

54-9 

9 

30 

-  3 

(17 

0) 

+  1 

+  6 

+  9 

Osaka 

-1-8 

58-8 

10 

0 

-  8 

17 

52 

+  6 

+  7 

+  5 

Mizusawa 

-1-8 

60-0 

10 

1 

+   1 

_ 

- 

— 

-   1 

— 

Tailioku 

-1-8 

60-4 

10 

17 

+  14 

ll8 

18) 

+  12 

+  16 

+  15 

Zi-ka-wei 

-1-9 

641 

e  10 

34 

+  8 

el8 

56 

+  5 

+  7 

+  4 

Ootomari 

-1-9 

66-1 

11 

48 

+  69 

(20 

25; 

+  70 

+  64 

-i-62 

Calcutta 

-21 

86-2 

12 

14 

-29 

(22 

56) 

-13 

-27 

-12 

Colombo 

-21 

89-5 

12 

2 

-59 

i21 

50) 

-115 

-58 

-112 

Comparison  of  the  new  residuals  with  the  former  shows  that  there  is  a  con- 
siderable improvement  in  the  I'  for  Apia  and  Honolulu  ;  but  for  tlie  other 
stations  the  effects  of  deep  focus  and  alteration  of  epicentre  neutralise  each 
other.  The  example  is  valuable  as  showing'  how  the  effects  of  a  deep  focus 
may  be  obscured  by  altering  the  epicentre  aud  ueg:lectiug  one  or  two  out- 
staudins?  results. 

Aug.  31d.      Records  also  at  Ih.  (Helwan  and  De  liilt),  Gli.  (Tailioku).  9h.  (Azores), 
17h.  (Kobe),  19h.  (La  Paz),  -JL'h.  (Edinbury:li). 

Sept.  1-21.     For  a  series  of  Helwan  records  see  Introductory  Note  to  this  number 
of  the  Summary  (preceding  July  1). 

Sept.  Id.  13h.  1-lm.  30s.     Epicentre  22°0S.  170  -OE.  (as  on  1919  Jan.  12d.). 

A  =  --913.   B=+161.  C=--375:  D  =  +  174,   E  =  + -985  ; 

G  =  +  -369,   H  =  -065,  K  =  --927. 

A  Az.            P.  O-C.         S.  O-C.         L.  M. 

o  o  ui.  s.  s.  m.  s.  s.           m.  m. 

Sydney                      20  4  230  4   42  -   4          —  —          9()  11-9 

Riverview                 20-4  230  —  —          —  —      e  71  11-8 

Melbourne                 26-7  228  —  —  10  30  -   5        13 -.i  13-8 

Cliicago                    113-5  51  —  —    e  33  30  JSR,       57-2  — 

Helwan                    142-2  290  37   30  ?SR,         —  —  —  — 

De  Bilt                    147-7  343  —  —         —  —    e  76-5  85-6 

Uccle                        1491  343  —  —         —  —    e81-5  83-5 

Strasbom-g              149-9  333  —  —         —  —       81-5  — 

Azores                      159-3  37  —  —         —  —  —  54  0 

Additional  records  :    Riverview  gives  MN  =  +  10  ^m.  Cliicago  L  =  +45-5m. 

De    BUt    MX  =  +87-3m.  Helwan    PE  = +94m.30s.,    PN  = +99m.30s., 

which  may  represent  some  later  phase  of  this  shock. 

Sept.  Id.  19h.  12m.  25s.     Epicentre  69=-0S.  108=-0W. 

A=--lll,   B  =  --341,  C=--934;  D  =  --951,   E  =  + -309  ; 

G  =  +  -288,   H  =  +  -888,   K  =  --358. 

A  Az.           P.  O-C.       S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Cipolletti                   36-8  58  —  —  20  59  ?  —  22-0 

Pilar                           44-9  59  —  —          —  —  —  29-2 

Audalgala                 47-9  53  —  —         —  —  —  31-0 

La  Paz                       58-1  47  9  55  -   5  i  17   53  -   7  27-2  31-4 

Melbourne                60-7  240  18  35  fS  (18  35)  +    3  29-1  32-1 

Sydney                      62-4  248  25  35  ?            —  —  28-8  31-6 

Continued  on  next  jjuyc. 
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p. 


o-c. 


Riverview 

62-4 

248 

— 

— 

Capeto^vll 

69-9 

135 

38  53 

?L 

Georgetowu 

110-3 

26 

— 

— 

Washinsjtou 

110-3 

26 

— • 

— 

Chicago 

111-8 

16 

24  35? 

I 

Toronto 

114-6 

21 

— 

— 

Ottawa 

116-8 

25 

e  18   11 

?PR. 

Victoria 

1180 

349 

— 

— 

San  Feruaudo 

127-8 

86 

65    27 

?L 

Helwau 

134-5 

129 

38    17 

JSRi 

Rocca  di  Papa 

141-3 

100 

— 

— 

Kew 

143-0 

80 

— 

— 

Bidstou 

143-6 

79 

14  35 

t 

Uccle 

144-2 

85 

e  19  47 

[0] 

De  Bilt 

145-4 

85 

— 

Edinburgh 

145-5 

75 

— 

— 

Hamburg 

148-3 

87 

20   11 

[+18 

18  47 


32  50 


O-C. 

L. 

M. 

s. 

m. 

m. 

-   6 

6  27-6 

31-5 

— 

(38-9) 

50-9 

— 

53-6 

— 

— 

e  54-6 

— 

?8Ri 

53-6 

— 

— 

57-8 

— 

— 

— 

53-6 

— 

52-3 

54-8 

— 

(65-4) 

109-6 

— 

94-3 

— . 

e  83-7 

85-2 

— 

— 

87-6 



e  60-6 

85-6 

-T    1 

e  62-6 

79-4 

— 

74-6 

88-8 

— 

e  78-6 

83-6 

—      e  31   35 


Additional  records  :    Riverview  gives  MN  =  +31  Im.  Chicago  L  =  +42 -6m. 

Ottawa    eN  = +18m.lls.,     eLN  =  +57-6m.  Helwau    PN  = +37m.53s.. 

MX  =  +37-9m.  De   Bilt   c=+42m.23s..    MN  =  +84-7m.  Hamburg 

P  is  on  Z  machine,  MX  =  +  90  -6m.      Eskdalemuir  ( A  =  145°  + )  records  simply 
20h.  to  21h.  30m. 


Sept.  Id.  Records  also  at  Oh.  (Batavia  and  San  Fernando),  6h.  (Zi-ka-wei  and 
Azores).  7h.  (San  Fernando),  12h.  (Riverview).  13h.  (Apia),  16h.  (Mizu- 
saw-a),  201i.  (San  Fernando,  Colombo,  Kodaikanal,  and  Simla),  21h. 
(close  to  Athens). 


Sept.  2d.  Records  at  9h.  (Helwau),  14h.  (Lick  and  Helwau),  18h.  (Mizusawa), 
21h.  22m.  25s.  (close  to  Bcrkelej',  which  records  iP=^+3s.,  iL  =  +6s., 
MN=  +7s.). 


Sept.  3d.  Records  at  Oh.  (Lick  and  San  Fernando),  2h.  (La  Paz),  3h.  (Apia), 
9h.6m.20s.  (near  La  Paz,  which  records  P  =  +lni.20s..  S  =  +2m.ls., 
L=  +2-7m.).  lOh.  (Helwau),  llh.  (Helwau),  14h.  (La  Paz),  17h.  (Mizu- 
sawa, Ootomari,  and  De  Bilt),  18h.  (Hamburg  and  Helwau),  20h.  (Sau 
Fernando). 


Sept.  4d.  Records  at  7h.  (San  Fernando),  llh.  (Ascension),  12h.27m.  (uear 
Batavia),  15h.  (Lick),  20h.15m.45s.  (close  to  Berkeley,  which  records 
iPEN=-+3s..  iPV-+4s..  iLMEN-+5s.,  iLMV-+6s.  ;  Lick  gives 
c=+23s.),  20h.39m.  (Berkeley). 


Sept.  5d.  7h.  52m.  208.     Epicentre  32=>-0N.  74°-0E. 
A  =  +  -234,   B  =  +-815,  C  = 
(Very  doubtful.) 
A       Az.  P. 


Simla 
Bombay 
<  .'alcutta 
Helwau 
HamburtJ 
I>e  Bilt 


2-8 
13-1 
15-9 
36-4 
49-7 
52-7 


Az. 

1(J8 
1 85 
123 
277 
317 
315 


m.  s. 

i  0  52 

5  33 

3   40 

24   40 


Helwau  PN  =  +  21m. 40s. 


O-C. 

s. 

+    8 

?S 

-12 

? 


-530. 


O-C. 


—      e  13  40 


(5  33)       -13  — 

—  —  8-7 

—      e  26-7 
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Sept.  jd.  Kill.  52m.  12s.     Epicentre  1S°0N.  133=0E. 


A  =  -  -649,  B  =  +  -696,  G  =  +  -309  ;  D  =  +  -731,  E  =  +  -682  ; 


G  =  -  211,  H  =  +-226,  K  = 


Manila 

Taihoku 

Kobe 

Zi-ka-wei 

Colombo 

Hclwau 

Hamburg 

De  Bilt 

Uccle 

Rocca  di  Papa 


12  1 
12-9 
16-6 
16-8 
52-9 
90-8 
93  o 
96-6 
97-8 
98-7 


Az. 

256 
305 
6 
324 
207 
301 
330 
330 
330 
319 


P. 

m.    !;. 

e  2  56 
3   13 

e  4     C 
30  48 

62  48 


O-C. 
-    4 


+    1        — 


1 

-f    4 
?L 
?L 


e  31   44      ?SRi 


■951. 

S. 


12 

8    11 


O-C. 
-   9 
+  62 


L. 
m. 
5-9 
4-5 


(30-8) 
(62-8) 
e  47-8 
e  46-8 
e  48-8 
e  54-5 


M. 
m. 
6-3 

11-2 


49-8 
52-4 
52-8 
63-6 


Helwau  !,'ives  also  I'X  =  +52-8m.  (  =LX?). 


Sept.  5d.  19h.  2m.  10s.     Epicentre  19'-5X.  65="  OW.  (as  later  on  Sept.  6d.  9h. .'). 
A  =  +  -398,   B  =  -  -854,  C  =  +  -334. 


O-C. 


O-C. 


M. 


Vieques 

1-4 

200 

0  52 

-f31 

— 

— 

11 

1-9 

Wasluut?t 

on 

22  0 

334 

5   12 

T    7 

9  25 

+  20 

e  15-3 

— 

Chicago 

29-4 

324 

5   16 

-66 

11      0 

-24 

141 

— 

La  Paz 

36  1 

186 

— 

— 

— 

— 

23-2 

24-7 

De  Bilt 

E. 

62-6 

40 

— . 

— 

— 

— 

c  30-8 

35-7 

Florence 

66-9 

49 

9  34 

-83 

— 

— 

— 

— 

Helwan 

85-6 

60 

55  50 

?L 

— 

— 

(55-8) 

— 

Additional  records  :     Vieques  LX  =  + 1  -Om. 
De  Bilt  eLX  =  +32-8m.,  MN  =  +39  ■6m. 


Washington  T  o  =  1 9h.  2m.  1 5s. 
Helwan  P  =  +54m.50s. 


Sept.  5d.  20h.  37m.  20s.      Epicentre  47"^5X.  Id'^SE.  (as  on  1917  Any 
A  =  +^650,   B  =  +-184,  C-  +  -737. 


8d.). 


A 

P.         O-C.           S.          O-C. 

L. 

M. 

o 

m.  s.           s.           m.  s.           s. 

m. 

m. 

Vienna 

0^8 

i  0     7        -  5           —               — 

06 

06 

Zurich 

49 

el      4        -12         i  2   40         +26 

— 

— 

Strasbourg 

5^5 

e  1   38        +13            3   10         +39 

— 

— 

De  Bilt 

8  3 

—                —        c  4  41         +56 

— 

— 

Additional 

records  : 

Vienna  iZ  =  +  10s..      MN  =  +0  6m., 

MZ- 

=  +0 

Zurich  eV 

=  +lm.ls.. 

eE  =  +lm.5s.,   iSE=+2m.39s. 

0-8m. 


Sept.  5d.  Records  also  at  2h.  (San  Fernando),  3h.  (Manila  (2)  ),  4h.  and  oh.  (3) 
(Taihoku),  6h.  (Taihoku  (2)  and  Zi-ka-wei),  7h.  (Taihoku  and  Zi-ka-wei), 
8h.  (near  Mizusawa),  loh.  (Helwan,  De  Bilt,  Uccle,  Athens,  and  Monca- 
lieri),  16h.  (Melbom'ue  and  Azores),  18h.  (near  Licli). 


1919.     Sept.  6d.  9h.  29m.  45s.      Epicentre  19°  5N.  65°  OW 


(as  on   Sept.  5d.). 

A  =  +  398,   B  =  -  854,  C  =  +  334  ;  D  =  -  906,   E  = 

H  =  --303,  K=  -943. 


■423  ; 


G 


A 


•141, 
Az. 


O-C. 


O-C. 


Continued  on  next  page. 


M. 


„ 

o 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Vieques 

X. 

1-4 

200 

0   30 

+    9 

_ 

— 

— 

1-6 

K. 

1-4 

200 

0   31 

+  10 

— 

— 

— 

1-6 

Port-au-Prince 

7  0 

264 

0   44 

-62 

2 

14 

-56 

2-5 

2-8 

Cheltenham 

N. 

21-8 

335 

5     0 

-   3 

9 

3 

+    2 

12-2 

195 

E. 

21-8 

335 

5      0 

-   3 

9 

3 

+    2 

109 

16-3 

Geo^geto^\•n 

X. 

22  0 

334 

e  4  58 

-   7 

i  9 

3 

2 

e  110 

— 

E. 

22  0 

334 

c  5     3 

2 

i  9 

3 

-   2 

c  11  0 

— 

Washington 

22  0 

334 

5      5 

{) 

9 

5 

0 

12-2 

— 

Ithaca 

X. 

24-9 

340 

5   59 

+  22 

10 

22 

+  21 

115 

. — 

E. 

24  9 

340 

— 

■ — ■ 

10 

IS 

+  17 

11-5 

— 

124 

Az.  P.         O-C.  S.         O-C.        L.  M. 


Northfleld 

25-5 

347 

c  6   35 

+  52 

9   59 

-14 

e  15-2 

— 

Toronto 

•-'7  0 

337 

6   15 

-f-17 

— 

— 

11-4 

15-2 

Ottawa 

•27-4 

344 

— 

— 

(c  10    33) 

-15 

e  10-6 

— 

Auu  Arbor     x. 

•27-7 

330 

7    21 

+  76 

— 

— 

13-2 

19-2 

E. 

•27 -7 

330 

— 

— 

— 

— 

130 

190 

Cliicayo 

•29-4 

324 

5  45 

-37 

11      5 

-19 

14-2 

— 

La  Paz 

36-1 

186 

i  7      9 

-14 

15    10 

?SR, 

21-6 

24-6 

Coimbra 

52 -3 

53 

c  8   23 

-59 

i  15   41 

-67 

23  0 

28-2 

Berkeley 

52-6 

305 

— 

— 

— 

— 

e  26-2 

— 

Sau  Fernando 

53-8 

60 

33    15 

>L 

— 

— 

(33-2) 

35-2 

Victoria 

54  IJ 

319 

20      3 

> 

— 

— 

28-4 

35-3 

Eskdalemuir 

o8-l 

36 

• — 

— 

i  17   49 

-11 

27  '2 

— 

EdinbiU'irh 

58-2 

36 

17    51 

iS 

(17   51) 

-10 

28-2 

33-6 

Oxford 

58-6 

41 

10      6 

+    3 

18     1 

—    5 

c  27  -3 

33  -4 

Tortosa 

591 

53 

10      3 

-    3 

18   13 

-    1 

26-2 

38-2 

Kew 

59-2 

41 

— 

— 

— 

— 

— 

27-2 

Barcelona 

CO-3 

52 

— 

— 

— 

— 

e  29  0 

34-2 

Paris 

00-8 

44 

— 

— 

— 

— 

e  27-2 

35-2 

Uccle 

620 

42 

e  10  21 

-   4 

18   45 

-    3 

e  29-2 

44-2 

Do  Bilt 

C2  0 

40 

10  32 

+    3 

18   55 

-    1 

e  29-2 

35-2 

Strasbouri; 

64-2 

45 

e  10   15 

-24 

— 

— 

— 

— 

Moncalieri 

64-3 

49 

u  10   36 

-    4 

19   13 

-    4 

26-6 

— 

Hamburg 

65-6 

39 

c  10   49 

0 

1  19   31 

-    1 

c  30-2 

37-2 

Rocca  di  Papa 

68-2 

51 

e  20     4 

?S 

e  20     4) 

0 

e  32-6 

33-8 

Lcmberg 

74-6 

42 

— 

— 

e  21   15 

-   6 

e  43-6 

44  5 

Hchvaii 

85-6 

60 

23   15 

?s 

(23   15) 

-11 

— 

— 

Additional    records:      Port-au-Prince    To  =9h.28m.39s.  Cheltenham    To  = 

9h.29m.41s.  Georj?eto\ra  LE  =  -^121m.,  LX  =  +12-2ui..  To  =9h.29m.36s. 

Washington     L=+151m..     T„  =9h.29m.49s.  Ithaca    T„  =9h.30m.l8s. 

Toronto    eL  =  +13-8m.  Ottawa    L;  =  +46-3m.  Ann    Arbor    P  = 

-Om.21s.    and    S  = +7m.21s.(  =P  O.  Cliicago    L  =  +33-2m.,     +50-2m., 

To  ^9h.28m.47s.  La  Paz  To  =9h.26m.56s.  Coimbra  apparently  time 

Imin.   in  error,   also  ePN  =  +  llm.lSs.,   MN  =  +23-8m.  San  Fernando 

MN-+37-2m.  F.skdaleniuir      iX^+17m.54s.  Edinburgh      S  = 

+  23m.59s.  Uccle  T„  -9h.29m.42s.  De  Bilt  eE  =  +22m.59s.  -SR,?., 

cN  = +23m.lls.  =SR,?,    MN=401m.,    To  =9h.29m.56s.  Helwau    (S?)== 

+  24m.l5s. 

Scut.  6d.  Records  also  at  Ih.  (Georgetown  and  Washington),  4h.42m.50s.  (close 
to  Taihoku  P  =  +9s..  L  -=  +17s.  ;  Zi-ka-weie  =  +3m.24s.\  6h.  (Tailioku), 
7h.  (Dehra  Dim').  8h.35m.  (Taihoku  and  Zi-ka-wei :  repetition  of 
4h.42m. ,'),  lOh.  (San  Fernando),  llh.  (Florence).  12h.  (Ascension),  14h. 
(Manila  and  Riverview),  15h.  (Melbourne,  Ilelwan,  and  Azores  ;  possibly 
same  as  Manila  14h.),   16h.   (Apia).  20h.   (Azores),  21h.   (Batavia). 

Sept.  7d.  18h.  21m.  43s.      Epicentre  24  -OX.  120°0E.  (as  ou  1917  .Ian.  4d.). 
A  =  --457,   B  =  +-792,  C  =  +-407. 

A  Az.           P.  O-C.          S.  O-C.  L.  M. 

„  o  m.  s.         s.  m.  s.  s.  m.  m. 

Taihoku                   1-8  53  0   28          0            —  —  —  — 

Zi-ka-wei                7-3  10  —  —  e  3   23  +5  —  — 

Manila                     9-5  172  —  —  e  3  30  -46  —  — 

Do  Bilt                  85-2  326  —  —           —  —  e  47-3  48-3 

L)e  Bilt  gives  MX  =  +48 •5m. 

Sept.  7d.  20h.  21m.  16s.  (La  Paz).     Epicentre  29''0S.  98°-0W.  (rough). 

A  =  -  122,  B  =  -  -866,  C  =  -  -485  ;         D  =  -  -996,  E  =  +  139  ; 
G  =  +067,   H=+-480,   K  =  --875. 

A  Az.           P.  O-C.  S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Cipolletti                26-6  120  12  38  ?S  (12  38)  +125  15-7  16-7 

Andalgala              27-9  95  —  —  —  —  21-2  24-9 

Pilar               K.        29-5  104  11   38  ?S  (11  38)  +12  —  193 

.\.        29-5  104  5   20  -63  —  —  14-3  16-5 

La  Paz                     301  72  6  37  +8  11   51  +15  14-9  17-4 

De  Bilt                  120-3  44  —  —  e  38     8  ?SR,  e61-7  — 

Andalgala  gives  MN  =  +21-7m. 

Sept.  7d.  Records  also  at  Ih.  (Athens),  llh.  (14^  from  La  Paz),  17h.  (Rocca  di 
Papa),  20h.  (.Vzorcs),  21h.  (Helvvan). 
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Sept.  8d.  4h.  8m.  Os.     Epicentre  18°0X.  97°0E.  (as  on  1917  April  I2d.). 

A  =  -  116,  B  =  +  944,  C  =  +  -309  ;  D  =  +  -993,   E  =  +  122  ; 

G  =  -038,   H  =  +-307,  K  =  --951. 

The  Batavia  observations  suggest  an  epicentre  sonic  2' -OS.,  and  it  must  then 
be  further  West  to  suit  Calcutta  and  Manila.  But  the  material  is  so  slight 
that  this  old  epicentre  has  been  retained. 

A        Az.  P.        O-C.  S.  O-C.  L.  M. 


Calcutta 

9-3 

300 

2  30 

+  10 





7-6 

— 

Colombo 

20-1 

239 

11   18 

1L 

— 

— 

(11-3) 

12-5 

Manila 

23-2 

87 

e  5  36 

+  17 

— 

— 

12-7 

14-5 

Taihokn 

23-8 

69 

14   19 

?L 

— 

— 

(14-3) 

— 

Zi-ka-\vei 

25-7 

55 

— 

— 

— 

— 

e  13  S 

— 

Batavia 

260 

158 

e  5   19 

-29 

9  36 

-46 

— 

12-3 

Helwan 

60-4 

295 

34     0 

?L 

— 

— 

(34  0) 

— 

De  Bilt 

K. 

77-0 

321 

— 

— 

— 

— 

e  520 

52-7 

X. 

77-0 

321 

— 

— 

— 

— 

e  47  0 

47-7 

anila  gives 

MX  = 

+  15  0m. 

Helwan  PX  =  + 

llm.Os. 

Sept.  8d.  14h.  4m.  10s.     Epicentre  24°-0X.  120'-0E.  (as  on  Sept.  7d.). 
A  =  -  -457,  B  -  +  -792,   C  =  +  -407. 


A 

Az. 

P. 

O 

-c. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

1-8 

53 

0  28 

0 

__ 

. — 

. — 

, — 

Zi-ka-wci 

7-3 

10 

— 

— 

e  3  34 

+  16 

— 

— 

Manila 

9-5 

172 

2   30 

■^7 

— 

— 



De  Bilt 

85-2 

320 

— 

— 

— 

— 

e46-8 

48-2 

Sept.  8d.  Records  also  at  Ih.  (Manila),  2h.,  3h..  4h.,  5h.,  and  7h.  (Azores), 
8h.  (Mizusawa),  9h.  (San  Fernando),  lib.  (Azores),  16h.  (Milan),  17h. 
(Lick),  18h.  (Zurich).  19h..  20h..  and  23h.  (Azores). 


Sept.  9(1.  rtocords  at  5b.  (La  Paz,  Apia,  and  Tokyo),  17h.  (near  Mizusawa), 
ISh.  (San  Fernando),  19h.  (Azores  and  near  La  Paz),  21h.  and  22h. 
(Azores). 


Sept.  lOd.  10b.  40m.  Os.      Epicentre  41-5X.  7   -OW.  (as  on  1918  Dec.  25d.). 

A  =  +-744,   B  =  -091,  C=+-663;  D  =  -122,   E  =  - -992, 

G  =  +  -658,   H  =  -081,   K  =  --749. 

There  is  some  difficulty  in  separatini;'  this  shock  from  that  following.  Possibly 
Coimbra  observes  the  latter,  though  an  error  of  3  minutes  seems  more  likely, 
and  has  been  assumed  in  the  columns  O  — C. 

A       Az.           P.       O-C.          S.         O-C.        L.  M. 

com.  •".         s.          m.  s.           s.           m.  m. 

Coimbra                      1-7      220       (3)   18    (-   8)     (3)  58      (+10)         —  4-5 

Granada                      51      148       1  1    20      +1       il   50        -30           —  — 

San  Fernando            51      173          2   16        ?S          (2   16)       -   4          3-5  40 

Tortosa                        5-7        94          1   22      -   6          —                —          2-3  2-8 

Barcelona                    6-8        87          1   36      -   8          —                —          2-3  3-8 

Algiers                         91      118          1   56      -22          —                —           —  4-7 

Marseilles                    9-3       75      e  3   25        ?S       (e  3   25)       -45           —  — 

Moncalieri                 11-2       67      e  2  40      -   7          5   18         +19          6-7  7-9 

Zurich                        12-5       57      e  3   23      +17       e6  36        -64           —  — 

Rocca  di  Papa        14-7       82         3  36      +    1         —               —      e  8-3  12-7 

Additional  records  :  Coimbra  MX  =  +4 -2111.  San  Fernando  Milne  machines 
PX  ^-  -3m.0s.,  PE  =  -3m.30s..  M  -  -im.Os. 
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Sept.  lOd.  lOh.  14m.  30s.     Epicentre  44'OX.  2'-5E.  (as  on  191S  Feb.  5d.). 
A=+-719,  B  =  +031,  C=+-695. 


A 


O-C. 


0-C. 


L. 


M. 


, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Besanoon 

40 

1   33 

+  31 

2  45 

+  55 

6-5 

— 

Paris 

4-9 

e  0  40 

-36 

e  2     6 

-    8 

2-5 

3  0 

Strasbourg 

5-8 

e  2     0 

+  30 

— 

■ — 

e  3-3 

— 

Uccle 

6-9 

e  1  54 

+   9 

e  3     4 

-    3 

e  4-8 

5-3 

Oxford 

S-2 

i  3     4 

+  60 

3  36 

-    6 

— 

4-9 

De  Bilt 

8-3 

— 

— 

e  3  49 

-r    4 

4-2 

6-3 

Hamburg 

10-8 

— 

— 

e  6   15 

+  85 

e  22-5 

24  0 

Edinburgh 

12-5 

5   30 

?S 

(5  30) 

-   2 

— 

7-5 

Additional  records  :  Paris  ePV  = +0m.55s.  The  printed  record  is  PN.  The 
Hamburg  record  for  L  and  M  probably  refer  to  the  next  shock,  and  the  S 
record  is  then  probably  L. 


Sept.  lOd.  lOh.  56m.  5s.     Epicentre  41'-5X.  7=0W.  (as  at  10h.40m.). 
It  is  assumed  as  before  that  Coimbra  is  3m.  in  error. 


P. 


O-C. 


O-C. 


M. 


Coimbra 

1-7 

220 

e(3)  19 

—   7 

i(4)    3 

-15 

— . 

4-6 

Granada 

5-1 

148 

1   36 

+  17 

— 

— 

— 

San  Fernando 

51 

173 

2  25 

?S 

(2  25) 

—    5 

3-5 

3-7 

Tortosa 

5-7 

94 

1   30 

+    2 

— 

— 

2-3 

2-9 

Barcelona 

6-8 

87 

1  45 

-    1 

— 

— 

2-5 

3-8 

Algiers 

91 

118 

2     3 

-15 

4      3 

-   3 

4-5 

— 

Marseilles 

9-3 

75 

e  3  53 

?S 

(e  3   53) 

-17 

— 

■ — 

Oxford 

11  0 

19 

— 

— 

— 

— 

8-3 

9-2 

Straebourg 

12-5 

50 

■ — 

— 

e  4  35 

-57 

e  8-1 

— • 

Helwan 

32-9 

98 

5   55 

-61 

— 

— 

— 

— 

The  above  shock  appears  to  be  followed  by  another  at  the  second  epicentre 
4J  minutes  later,  as  before ;  to  facilitate  comparison  the  precise  interval, 
4m.30s..  has  been  retained.         Coimbra  MX  =  — 4-3m. 


Sept.  lOd.  lib.  Om.  35s.     Epicentre  44  -OX.  2'-5E.  (as  at  10h.44m.). 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

m.  8. 

s. 

m.  s. 

8. 

m. 

m. 

Besanoon 

4°0 

1   23? 

+  21 

2  38 

+  48 

3-4 

— 

Paris 

4-9 

e  0  51 

-25 

e  2   18 

+    4 

3-4 

3-4 

Strasbourg 

5-8 

e  0     5 

> 

— 

— 

c  3-5 

— 

Uccle 

6-9 

2     1 

+  16 

e  3   11 

+    4 

— 

— 

De  Bilt 

8-3 

— 

— 

— 

— 

4-3 

4-7 

Edinburgh 

12-0 

5   55 

?S 

(5   55) 

+  23 

— 

7-3 

De  Bilt  gives  MX  =  +6 •4m. 


Sept.  lOd.  llh.  58m.  308.     Epicentre  41°-5X.  7'OW.  (as  at  10h.56m.5s.). 
It  is  assumed,  as  before,  that  Coimbra  is  3m.  in  error. 


Coimbra 

Granada 

Tortosa 

Barcelona 

Oxford 

Helwan 


1-7 
5  1 
5-7 
6-8 
11  0 
32-9 


Az. 

220 
148 
94 
87 
19 
98 


P. 

m.  8. 

e  3)46 
1  27 
1  19 

e  2  54 


O-C. 

8. 

+  20 

+    8 

-   9 

?S 


11    30        ?S 


m.  s. 
4    19 

(2  54) 
(11   30) 


O-C. 

s. 
+  31 

-11 

—  5 '3 


L. 


21 
3  1 


M. 


2-6 
3-7 
8-9 


Sept.  lOd.  12h.  3ni.  Os.  ?  Epicentre  44°0N.  2'-5E.  (as  at  llh.Om.).  The  only 
indications  are  De  Bilt  eL  =  +41m..  ME  =  +4-6m.,  MN  =  +6-2m.  ; 
))iii  these  are  in  such  good  accordance  with  former  records  that  the 
possibility  seems  worth  recording. 
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Sept.  lOd.  1-Hi.  21m.  50s.     Epicentre  41°-5N.  7°0W.  (as  at  llh.oSm.). 


(Coimbra  Sm.  in  error,  as  before). 


A 


Az. 


P. 


O-C. 


0 

o 

m.  8. 

.«. 

m.  s. 

Coimbra 

1-7 

220 

o(.'?/5n 

+  24 

(4)  Ifi 

Granada 

51 

148 

1   32 

+  13 

— 

Tortosa 

5-7 

94 

1   32 

+    4 

— 

liarcelona 

6-8 

87 

e  2  32 

?S 

(2  32 

Helwan 

32-9 

98 

31   10 

1 

— 

Coimbra  s 

ives 

iSN  = 

+  4m. 

14 

s. 

O-C. 


+  28 


-33 


L. 

m. 
4-7 

2-3 
3-5 


M. 
m. 


2-9 
4-3 


Sept.  lOd.  14h.  26m.  20s.     Epicentre  44'ON.  2''oE.  (as  at  12h.3m.). 
(It  is  assumed  that  ttiis  follows  4m.30s.  later  as  before). 


O-C. 


M. 


Paris 

4-9 

e  2  22 

+    8 

3-7 

3-7 

Uccle 

6-9 

e  3  34 

+  27 

— 

— 

De  Bilt 

E. 

8-3 

— 

— 

6  4-8 

6-4 

N. 

8-3 

— 

— 

6  5-2 

6-4 

Note  to  the  forefjoinp:.  The  su(?p:estion  is  that  a  shock  under  the  epicentre 
41  ^oX.  7  "  -OW.,  are  followed  (in  each  of  foiu-  cases)  after  an  interval  of  4m. 30s. 
by  a  shock  under  the  epicentre  44  -OX.  2  •5E.,  approximately.  The  material 
is  scarcely  good  enouRh  to  define  the  latter  with  sreat  precision,  and  its  place 
has  been  adopted  from  a  former  occasion  (1918  Feb.  5).  The  distance  be- 
tween the  adopted  epicentres  is  7-4,  so  that  if  one  shock  is  caused  by  the 
other  it  must  be  by  the  L  waves.     The  times  adopted  are  : 

h.  m.    s.  m.  h.  m.   s. 

10  40     0  +4-9  10  44   30 

10  56     5  0  0  11  0  35 

11  58  30  -0-6  12  3     0 
14  21   50  -4-3  14  26   20 

The  middle  column  represents  deviations  from  a  series  of  multiples  of  21 -Om. 


Sept.  lOd.  16h.  57m.  20s 
A 


Epicentre  43"0X.  12°-5E.  (as  on  1917  May  lid.). 

+  ■714,  B=+158,  C=+-682;  D  =  + -216,  E  =  --976: 

G  =  +-666,   H  =  +]48,   K  =  --731. 


A 

Az. 

P. 

O-C. 

S.         O  -C.         L. 

M. 

o 

,3 

m.  s. 

s. 

m.  s.           s.            m. 

m. 

Florence 

1-2 

311 

0   17 

-    1 

—               —          

0-7 

Rocca  di  Papa 

1-3 

173 

0   19 

-    1 

—               —          — 

1-3 

Pola 

21 

27 

e  0  38 

+    5 

—                —      e  10 

1-9 

Pompeii 

2-7 

147 

0  50 

+    8 

1   29        +15           — 

2-2 

Milan 

3-4 

316 

0  59 

+    6 

1   45        +11           — 

3-9 

Moncalieri 

4-0 

302 

0  50 

-12 

1   38        -12           — 

2-5 

Marseilles 

5-2 

276 

1      3 

-17 

—                —         4-6 

Zurich 

5-2 

329 

el    13 

-    7 

i  2  46        +24           — 

3  0 

Vienna 

5-9 

26 

1   29 

_   2 

—                —         3  0 

3-6 

Besancon 

6-2 

315 

1   26 

-   9 

3   26        +37          4-7 

— 

Budapest 

6-4 

44 

0  58 

-40 

—              —           — 

— 

StrasbourK 

6-5 

330 

e  1   31 

-   8 

—             —      e3-4 

— 

Barcelona 

7-8 

263 

— 

— 

e  3  40        +   9      e  3-9 

5-2 

Paris 

9  0 

313 

e  2  33 

+  17 

e  4   20        +17          4-9 

5-7 

Tortosa 

9-5 

261 

2   17 

-   6 

—                —          3-6 

7-6 

Uccle 

9-6 

327 

e  2   10 

-14 

—                —      e4-7 

Algiers 

9-6 

232 

— 

— 

e  3  40        -38        12-7 

. — . 

De  Bilt 

10-3 

334 

— 

— 

e  4  53        +16          5-5 

6-2 

Hamburg 

10-7 

352 

— 

— 

e  4  40        -   8           — 

71 

Kew 

12  1 

319 

— 

— 

—                —           . — 

7-7 

Oxford 

12-8 

318 

— 

— 

—                —          6  -5 

7-7 

San  Fernando 

15-7 

252 

7   40 

Ih 

—                —        (7-7) 

9-7 

Coimbra 

15-8 

267 

— 

— 

—               —      e91 

10-3 

Edinburgh 

16-3 

328 

8   22 

?L 

—                —        (8-4) 

9-6 

Eskdalemuir 

(A  = 

16°0) 

records   simply    17h.5 

m.    to    17h.8m.         Additional 

records  Rocca  di 

Papa  C  inst 

.,  iP  =  +0m.l9s. 

,  ME  =  +  1  ■2m.,  MX  =  +  1  •5m. 

Pola     MX 

-  + 1 

■5m. 

Zurich      iPE 

-+lm.33s.,      MN  =  +31m. 

Paris 

ePX  =  +2m.27s. 

Tortosa 

gives    iti 

?    P    10m.    early.          De    Bilt 

MX  = 

+  6  •4m. 

Hamburg  MN  = 

+  90m.,  MZ=  +80m.         San  Fernando  Milne 

insts,  agree  except  PN(  =IiN?)  = +7m.40s.        Coimbra  LN  =  +7-7in. 
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Sept.  lOd.  Records  also  at  4h.  (San  Fernando  and  Manila),  12h.  (La  Paz),  loh. 
Azores  (2)  ),  17h..l8m.50s.  (close  to  Zurich,  which  gives  ePE  =  +5s., 
ePX  =  +9s.,  is  =  +10s.  Pompeii  P  =  +7m.39s.),  17h.24m.10s.  (again 
close  to  Zurich,  which  gives  eP=+3s.,  iS  =  4-15s.,  iME  =  ^16s..  IH  = 

+  23s.,  Rocca  di  Papa  iP  =  +44s..  M=  -^2m.8s.),  18h.l6m.0s.  (close  to 
Azores   P=+6s.,    M=+20m.).    18h.17m.20s.    (clo.se   to    Osaka,    PS  = 

+  16s.,  ME  =  +0-9m.,  MX  = -f  1  Om.),  19h.  (San  Fernando),  22h.  (San 
Fernando). 

Sept.  lid.  Oh.  38m.  Os.  Further  repetition  from  41°oX.  7°0W..  as  on  Sept.  lOd.  ? 
Coimbra  (still  3m.  in  error?).  eP  = -!-(3)m.36s.,  S=+(4)m.f>s. 
Granada  P=-flm.l2s.  Tortosa  P  =  +lm.24s.,  L=-^21m.,  M  = 
+  2 -5m. 


Sept.  lid.  oh.  31m.  Os. 
A=  --732,   B 


Epicentre  24'  5X.  143"  5E.  (as  on  1917  July  Id.). 
+  ■541,  C= +-415  ;  D  =  + -595,   E  =  + -804  ; 


M. 


G  = 

-  -333, 

H  =  + 

247,   K  = 

--910. 

A 

Az. 

P. 

0-C. 

S. 

O-G 

g 

„ 

m.  s. 

s. 

m.  s. 

s. 

Tokyo 

11-6 

345 

2  43 

-10 

5     6 

-   3 

Osaka 

12-3 

327 

3  31 

-r28 

— 

— 

Mizusawa 

14-9 

355 

4   10 

-32 

7    11 

-41 

La  Paz 

149-3 

100 

19  32 

[-22] 

— 

— 

—  6-7 


If  the  La  Paz  record  really  belongs  to  this  shock,  it  is  remarkable  that  there 
should  be  no  records  from  intermediate  stations. 


Sept.  lid.  13h.  47m.  50s. 
A 


Epicentre  ll'-5X.  144'0E.  (as  on  1918  .Tan.  12d.). 
--793,   B  =  --576,  C=+-199. 
(Very  uncertain  :    perhaps  further  south). 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

^ 

m.  s. 

S. 

m.  s. 

s. 

m. 

Manila 
Tokyo 
Nagasaki 
La  Paz 

22°- 7 

24-5 

24-9 

148-4 

280 
352 
331 
103 

5   17 
13  30 

-16 
?L 

e  10   10 
10     4 

24      2 

+  51 
+  10 

JPR, 

(13-5 

Sept.  lid.  13h.  49m.  30s.      Epicentre  19    OX.  n><    OW.  (as  on  1917  .July  27d.). 

A  =  +  -354,   B  =  -  -877,  C  =  +  -326  :  D  =  -  -927,   E  =  -  -375  ; 

G=+-122,   H  =  --302,  K  =  --946. 


A 


Az. 


O-C. 


O-C. 


M. 


m.  s. 


m.  s. 


Vieques 

Chicago 
La  Paz 
De  Bilt 


2-6  107  0  43  +2         — 

2-6  107  0  40  -    1          — 

28-2  328  11   10  ?S        (11   10) 

35-5  180  e  12  52  ?S     (e  12   52) 

64-8  40  —  —         — 


«. 

m. 

m. 

— 

1-0 

1-3 

— 

1-1 

1-4 

+    7 

(141) 

— 

-11 

43-6 

44-9 

— 

e  29-5 

57-4 

Chicago  gives  S  as  P  and  L  as  S,  also  L  ^  -  16  2ni.  and  19  6m.  It  seems  clear 
that  the  La  Paz  record  docs  not  belong  to  this  (comparatively  near)  epicentre, 
but  possibly  to  the  preceding  shock  across  the  globe. 


Sept.  lid.  I4h.  11m.  30s.  Repetition  from  19  -OX.  68=-0W.  (as  at  1.3h.49m.O. 
Vieques  gives  PE  -^  +31s.,  PX  -  ^30s.,  LE  -  t  37s.,  LX  =  +36s.,  yfK  - 
-1  2in.,   MX-  --l-3m.  De   Bilt   (A  ~64'-8)  gives  eLE-+29-5m., 

agreeing  with  cLX  for  former  shock.     The  interval  between  the  two  is 
22  Om. 


Sept.  lid.  Records  also  at  Oh.  (Zurich).  lh.45m.,  2h.6m..  2h.29m.  (Azores: 
the  intervals  arc  close  to  21m.),  lOh.  (Athens),  12h.  (Batavia),  14h. 
(Helwan),  19h.  (San  Fernando),  21h.  (Tucson  and  Berkeley),  22h.  (De 
Bih). 
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Sept.  12d.  6h.  5m.  40s.     Epiceutre  42°0S.  178°0E.  (as  ou  1918  July  24d.). 

A  =  -  -743,  B  =  +  026,  C  =  -  -669  ;         D  =  +  035,  E  =  +  -999  ; 
G  =  +  -669,   H  =  -  023,  K  =  -  -743. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


^ 

Q 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Sydney 

22-6 

282 

5 

2 

-10 

9     8 

-    9 

11-6 

12-3 

Riverview 

22-6 

282 

i  5 

15 

+    3 

e  9   16 

-    1 

e  10-5 

12-4 

ISIelbourne 

25-5 

268 

5 

38 

—   5 

11      2 

+  49 

15-6 

16-8 

Apia 

29-5 

20 

— 

— 

(11    20) 

-    6 

11-3 

— 

Adelaide 

31-3 

272 

— 

— 

11    50 

-    6 

17-3 

19-8 

Batavia 

71-9 

279 

e  11 

40 

+  11 

20   58 

+    9 

38-9 

— 

Manila 

771 

305 

e  12 

0 

—   2 

— 

— 

— 

— 

Mendoza 

83-5 

130 

— 

— 

— 

— 

— 

54-1 

Taihoku 

84-9 

312 

— 

— 

e  31   20 

?SR, 

— 

— 

And  alga  la 

88-6 

129 

— 

— 

— 

— 

— 

63-6 

La  Paz 

94-6 

120 

— 

— 

27   16 

+  134 

46-2 

49-2 

Colombo 

100-7 

270 

48 

20 

?L 

— 

— 

(48-3) 

54-3 

Helwau 

150-6 

256 

43 

20 

Ih 

— 

— 

(43-3) 

— 

Edinburi^h 

1661 

3 

— 

- 

— 

— 

— 

89-3 

111-3 

Bidstou 

168-5 

3 

84 

38 

?L 

88  44 

i 

(84-6) 

96-3 

De  Bilt            > 

-.      168-8 

337 

e  29 

2 

■I 

c  45   14 

?SRi 

e  79-3 

85-6 

Moucalieri 

172-4 

296 

c  24 

36 

?p'Ri 

45  36 

I 

89-8 

— 

Toitosa 

177-8 

238 

22 

20 

— 

— 

— 

107-3 

110-6 

Eskdalemuir  (A=166"-6)  yrives  simply  6h.40m.  to  8h.26m.  Additional 
records:  Riverview  gives  iP  =+ 5m. 3 2s.,  iPS  = +9m.27s..  To  =6h.5m.37s. 
Melbourne  SR,  = +13m.26s.  Adelaide  PR=+9m.20s.,  SR=+12m.56s. 
La    Paz    gives    To  =6h.9m.l8s.  Hehvan    PN  = +45m.20s.  =LN?  De 

Bllt  eE  =  +31m.50s. 


Sept.  12d.  6h.  57m.  30s.  A  shock  is  recorded  at  several  stations,  but  it  is  ditHcult 
to  assign  the  epicentre.  The  time  is  taken  from  Kodaikanal,  which 
records  P=+5m.48s..  L-=+14-lm.,  M=+16-6m.,  indicating  A  =-28". 
But  f'oimbra  gives  eL=+36-2m.  ;  Edinburgh  L  =  +37-5m.,  M  = 
+  59-5m. :  Paris  eL  = +41 -om. ;  Algiers  eL  = +45 -5m.,  M=+500m. ; 
and  San  Fernando  P  =  +51  •5m.,  and  these  are  not  accordant  enough  to 
identify  the  epiceutre. 


Sept.  12d.  12h.  23m.  40fi.     Epicentre  42''-0S.  178°-0E.  (as  at  6h.). 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

S. 

m.  s. 

s. 

m. 

m. 

Sydney 
Riverview 
Melbourne 
Adelaide 

22-6 
22-6 
25-5 
29-5 

282 

282 

268 

20 

4   50 
e  5   19 

-22 

+    7 

11   20 
11   44 

+  67 

+  18 

11-1 

e  110 

15-7 

17-2 

11-9 
12  1 
16-8 
19-5 

Additional  records  :    Riverview  MN  =  +12-0m.         Melbourne  SR  =^  +13m.38s. 
Adelaide  SR  =  +13m.50s. 


Sept.  12d.  13h.  49m.  4Us.     Epicentre  48''-0N.  148" -OE. 

A  =  -  -567,   B  =  +  -355,  C  =  +  -743  ;  D  =  +  -530,   E  =  +  -848  ; 

G---630,   H=+-394,   K  =  --669. 

It  seems  possible  that  there  were  two  shocks  ;    for  instance,  the  Moucalieri 
observations  can  scarcely  be  explained  otherwise. 

A       Az.  P.       O-C.        S.  O-C.        L.  M. 

m. 
Ootomari  3-8     249  1   33      +34         (1   33)       -11  2-9  3-0 

Mizusawa 

Tokyo  13-8  209  5  50  ?S            G   12        +9        12-2 

Osaka  16-3  220  4  36  +40          —                —           —       11-3 

Zi-ka-wei 

Taihoku 

Manila  40-2  224  10  20  ?PR, 

Honolulu  50-4  102  —  —         —                —    e  27-3        32-8 

Hamburg  72-4  337  —  —         —               —    e  iO-3       45-4 

Continued  oil.  nc.ii  paoc 


3-8 

940 

10-1 

211 

10-1 

211 

13-8 

209 

16-3 

220 

26-3 

240 

31-0 

231 

40-2 

224 

50-4 

102 

s. 

s. 

m.  s. 

s. 

33 

+  34 

(1  33) 

-11 

5 

-26 

3  48 

-44 

11 

-20 

3   51 

-41 

50 

?S 

G   12 

+    9 

36 

+  40 

— 

— 

— 

e 

12     0 

+  92 

— 

e 

13  20 

+  89 

130 

A       Az.           P.       O-C.  S.  O-C.  L.  M. 

o          ,         m.  b.         s.  m.  ti.  6.  m.  m. 

De  Bilt           N.       750     339         —             —  e  21  44  +18  e  43-3  48-3 

E.        75  0     339          —              —  —  —  e41.>  46-2 

Vienna             z.        750     330     i  11   52      +   3  —  —  e  43-3  — 

Uccle                          76-4     339    e  11  50      -   7  —  —  —  a2o 

Kew                            76-9     342          —              —  —  ^  .—  ^,^.'9, 

Strasbourg'                77-5     334    c  12  30      +26  —  —  4o-8  48o 

Chicago                      77-7        40        11  35      -30  19  o2  -12o  M-^  — 

Paris                           78-6     340     i  12   10-1  e  22  24  +17  43-3  4/ -3 

Moncalieri                 80-7      333      e  8  39    -224  16  40  -351  40-8  49-2 

Rocca  di  rapa        81-9     329    c  12     8      -22  22  44  -    1  53-7  _  — - 

Barcelona                 85-6     336         _              —  _  —  eoOO  o2-4 

Coimbra                    89-3     344          —              —  —  —  e  o4-4  — 

Algiers                       89-6     332          —              _  —  _  _  o0-3 

Eskdalemuir  tnves  simplv    14h.   to    15h.30m.  Additional  records  :  Osaka 

M>;  =  +110m.  Hamburg  MX=T43-3m.  Chicago  L  =  +47-3m., 
To  =13h.51m.ls.  Rocca  di  Papa  S  =  +18m.56s.,  L  =  +55-7m.  Hehvau 
gives  PE  - +lm.20s.,   PX=+9m.20s. 


Sept.  12d.  14h.  26m.  37s.     Epicentre  72=^0N.  2--8W.  (as  on  Feb.  2d.). 


A  =  -r  -309, 

B  =  -015,  C  = 

=  +  -9ol 

;        D 

=  -■049,  E  =  --999; 

G  =  +  -950,   H 

=  -046,  K  = 

-•309. 

A        Az. 

P. 

O-C. 

S.           O  -C.        L. 

M. 

e                  0 

m.    s. 

s. 

m.  s.           s.           m. 

m. 

Edinburgh 
Bidston 
Florence 
San  Fernando 
Colombo 

161      184 
18-6      180 
290      159 
35-6      184 
81-2        96 

3  47 

1    53 

5   23 

18   23 

11   23 

-  6 
I 

—  55 
?L 

-63 

6  59        +2          9-4 

7  41        -12           — 

—                —      (18-4) 

130 
15-4 
11-9 

Is  it  possible  that  the  Edinburgli  records  arc  Im.  in  error,  and  that  To  should  be 
diminished  by  Im.  ?     It  is  curious  that  other  stations  are  silent. 

Sept.  12d.  14h.  52m.  20s.     Epicentre  36°1N.  137-'-3E.  (as  on  1918  Nov.  lid.). 
A  =  --594,   B  =  +-548,  C  =  + -589. 

A       Az.           P.       O-C.          S.         O-C.        L.  M. 

s.           m.  m. 

+  63         3-6  — 

-  8-2 


(, 

o 

m.  s. 

s.          m. 

Tokyo 

2  0 

100 

0  52 

+  21         1 

Osaka 

2  1 

218 

2  35 

?           — 

Jlizusawa 

4-3 

45 

1   10 

+   3         1 

Ootomari 

11-3 

19 

1   56 

?           — 

Zi-ka-wei 

141 

254 

9  41 

?           — 

Vienna             Z. 

80-7 

325 

i  12   25 

+    2         — 

De  Bilt 

82-5 

332 

■ — . 

—         — 

Strasbourg 

84-3 

329 

— 

—         — 

Paris 

861 

332 

— 

—         — 

Algiers 

95-7 

324 

— . 

—  (e25 

La  Paz 

1501 

56 

18   51 

[-65]        - 

saka  gives  MX  ^ 

+  7  ■6m 

De  Bilt  L 

LX-  +12-7 

48        -10 


3  0 


—  e  39-7  44-6 

—  50-7  — 

—  e  45-7  — 
40)       +27  e25-7  53-7 


MX  =  +53-5m. 


Sept.  12d.  Records  also  at  Ih.  (Batavia  and  De  Bilt),  2h.  (Tokyo  and  Azores), 
4h.  (La  Paz).  13h.  (De  Bilt  and  Bidston),  16h.l7m.  (close  to  Rocca  di 
Papa),  17h.  (Taihoku),  19h.  (Helwan  and  Paris),  21h.  (Helwan  and  De 
Bilt). 
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1919.    Sept.  13d.  12h.  19m.  10s.  (i)  )  Epicentre  15°  2S.  61°  OW. 

20ni.     8s.  (Il)j  But  see  note  at  end. 

A  =  +  -468,  B  =  -  -844,  C  =  -  'iCJ  ;  D  =  -  875,  E  =  -  -485  ; 

G  =  -127,   H  =  +-i'J9,   K  =  --965. 

A  Az.  P.  O-C.         S.  O-C.        L.  M. 

„  o  m.  s.  s.        m.    s.  s.  m.  m. 

La  Paz  7  0  258  1   38  -   8          —  —  3-4  3-7 

Aiidaltrala  13-3  201  12  38  (-39)      15   38  (-13)  —  16-6 

Pilar  E.        lG-7  188  3  56  -   5          —  —  8-9  13-0 

X.        10-7  188  7   32  ?S          (7   32)  +21  8-9  15-1 

Rio  de  Janeiio  18-5  117  G   14  +111        11   38  I  16-7  19-8 

Mendoza  18-9  200  8     8  ?S          (8     8)  +    8  —  11  1 

CipoUetti  24-6  193  8     2  +148      (10  20)  +25  10-3  13-8 

Vieques  33-6  354  12  50  «S        (12  50)  +16  —  19-5 

Washington  56  1  347  9  47  0        17   32  -   3  34-8  — 

Georgeto\\-n  56-1  347  e  9  48  +    1     i  17   36  +1  35-6  — 

Ithaca  59-4  350  11     5  +57        19     7  +51  132-8  — 

Ann  Arbor  61-2  344  —  —         —  —  30-8  — 

Toronto  61-2  347  7      8  ?            —  —  25-9  38-2 

Chicago  620  340  10     5  -20       19  12  +24  32-2  — 

Ottawa  621  350  i  10  30  +   4     i  18  54  +5  30-8  — 

Cape  Town  730  122  22  56  ?S        (22  56)  +114  46-9  52-5 

San  Fernando  73  0  45  11   50  +14          —  —  —  50-8 

Coinibra  73  9  40  12  33  +52        23      1  +108  37-5  50-3 

Granada  75  1  45  13   24  +94        23  55  +148  —  — 

Algiers  79-6  48  —  —    e  23  32  +73  25-3  54-8 

Tortosa  79-8  43  13   10  +52        23   40  +79  40-4  52-7 

Barcelona  81-2  44  14   15  +109       23  44  +67  e37-2  47-2 

Victoria  84-2  325  13  20  +37        22   11  -59  34-5  52-2 

Bidstou  84-5  31  14   14  ?            —  —  —  51-5 

Oxford  84-6  33  i  13   25  +39        23  52  +37  —  50-4 

Kew  849  33  —  —         —  —  —  52-8 

Paris  851  37  13   26  +37     124      1  +41  43-8  52-8 

Eskdaleniuir  85-5  30  —  —    i  24     1  +36  42-8  — 

Edmbui'gh  85-9  30  13  30  +37        23  58  +29  44-8  53-5 

Moucalieri  86-4  42  13  33  +38        23  41  +7  37-3  57-8 

Uccle  871  36  e  13  34  +34        24   12  +30  e  41-8  55-8 

Strasbourg  880  40  c  13  44  +39         —  —  e  40-8  52-8 

De  Bilt  88-3  35  13  41  +34        24   22  +27  e  49-8  55-1 

RoccadiPapa  88-4  47  e  13  51  +44    e  24   21  +25  e  54-5  — 

Pompeii  89-3  49  16  50  ?PRi       24  30  +24  —  — 

Hambiu-g  91-4  35  e  14  26  +63    124  38  +10  e47-8  55-8 

Vienna  z.       931  40  18  15  ?PRi        —  —  e  45-8  60-3 

Helwan  99-5  62  20  44  ?PRi        —  —  —  69-8 

Honolulu  101-9  290  —  —         —  —  22-8  24-8 

Bombay  135-8  79  19     8  [-24]        —  —  —  27-1 

Kodaikanal  139-2  90  —  —         —  —  31-5  31-8 

Colombo  140-7  96  23  50  ?PR,        —  —  —  30-8 

Calcutta  150-1  70  19  38  [-18]        —  —  22-0  — 

Manila  178-0  252  —  —    e  31  50  «  —  — 

Additional  records:     La  Paz  T„ --121i.lSm.5Ss.  Andalgala :     In  forming 

O-C.  an  error  of  lOmtu.  has  been  assumed  ;    MN  =  +16 -4m.  Pilar,  S  is 

entered  as  PN.  Wasliington  To  =12h.l9m.l7s.  Georgetov\-n  records 

also  i  at   +22m.27s.  and    +35m.36s.  Ithaca  iX  =  + 19m.8s.  Toronto 

two   early  records  at  i  =12h.l9m.6s.   and  i  =12h.20m.48s.,   and   several  L 
records    +15-2m.,    +19-3m.,    +34-7m.,  and  eL  =  +36-6m.  Chicago  L  = 

+  39-3m.,  To=121i.lSm.7s.  Ottawa,   P  is  entered  as  iN  and  S  as  iE  ; 

also  iV  =  +2m.30s.,  cLE  =  +25-Sm.,  L  =  +36-8ni.  San  Fernando,  Milne 

machine  gives  P  =  +  12m. oSs.         Coimbra  SR,  ^  +  2Sm.2s..    MN  ^  +47  -6m., 
To=12h.l9m.l3s.  Barcelona  MN  = +55 -Om.  Paris  PRi  - +17m.l2s., 

MN  =  +43-8m.,    T„  =12h.l9m.58s.  Edinburgh   PR,  =- +17m.2s.,    PR.  = 

+  19m.l0s.,  SR,  =  +29m.58s.  Uccle  To  =12h.20m.4s.  De  Bilt  PR,  = 

+  17m.33s.,       eSN  = +25m.4s.,       e  =  +26m.26s.,       MN  =  +52-2m.,       T„  = 
12h.19m.22s.  Hamburg  To  =12h.21m.24s.  Helwan  PN  = +21m.2s., 

MN  =  +65 -9m. 

There  seems  to  have  l)eeu  several  shocks.  One,  earlier  than  those  tabulated, 
near  Toronto  and  Ottawa  ;  see  the  notes  to  those  stations.  Possibly  one 
later  than  those  tabulated,  as  showii  in  the  Table  by  Rio  de  Janeiro,  Mendoza, 
and  CipoUetti.  The  double  shock  indicated  at  head  seems  to  be  a  case  where 
a  lai'gcr  shock  follows  a  smaller,  the  smaller  being  caught  at  the  near  stations, 

Continued  on  next  paije. 


132 

while  only  the  larger  reaches  the  distant  ones.     The  records  have  all  been 
=  12h.l9m.l0s.,  and  those  which  show  the  later  shock  arc 


referred  to  T,  (i)  =1 

2h.l9m.l0s..  a 

presumed  to  be 

A 

P. 

S. 

o 

s. 

s. 

Ithaca               j9-4 

+   57 

+    51 

Coimbra            73-9 

+    52 

+  108 

Granada            75  1 

+    94 

+  148 

Algiers               79-6 

— 

+    73 

Tortosa              79-8 

+    52 

+    79 

Barcelona         81-2 

+  109 

+   67 

Paris                 85  1 

+    83 

+   41 

Edinburgh        85-9 

+   37 

+    29 

Moncalieri 

86-4 

+  38 

+   7 

Uccle 

87-1 

+  34 

+  30 

Strasbourg 

88-0 

+  39 

— 

De  Bilt 

88-3 

+  34 

+  27 

Rocca  di  Papa 

88-4 

-r44 

+  25 

Hambuig 

91-4 

+  63 

+  10 

Mean  +57      +53 

The  range  of  these  residuals  is  considerable,  and  the  mean  values  cannot  be 
regarded  very  seriously  ;  but  part  of  the  discordance  may  be  due  to  the  errors 
of  the  Tables  near  Zi  =90^  The  general  accordance  of  P  and  S  i^uggests  that 
the  epicentre  is  correct,  and  the  testimony  of  La  Pa/,  Pilar,  Washington, 
Georgetown,  and  Ottawa  seems  sutiicicnt  to  establish  the  earlier  shock. 


Sept 


;.  13d.  17h. 

29m. 

10s.     1 

ipicen 

tre  15= -2 

S.  61°  •( 

IVV.  ^as  at 

12h.). 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

ha  Paz 

7°0 

258 

i  1   40 

-    6 

2  45 

-25 

3-2 

4-8 

Andalgala 

13-3 

201 

— 

— 

16     2 

(+11) 

— 

16  6 

Pilar 

16-7 

188 

9      8 

! 

— 

— 

14-7 

15-3 

Mendoza 

18-9 

200 

6  38 

+  130 

7   38 

22 

— 

8-2 

Cipolletti 

24-6 

193 

10      8 

?S 

(10     8) 

+  13 

— 

23  0 

Uccle 

871 

36 

— 

— 

e  24     8 

+  26 

— 

55-8 

De  Bilt 

88-3 

35 

— 

— 

e  24  20 

+  25    e 

50-8 

52-5 

De  Bilt  eN  =  +25m.2s.,  MN  =  +53-4m.  Andalgala  has  been  again  assumed 
to  be  lOmiu.  in  error,  and  generally  the  residuals,  though  not  always  small, 
accord  with  those  of  the  shock  at  12h.  MN  =  +16-3m.  We  may  note  that 
the  interval  17h.29m.10s.  -12h.19m.10s.  =310m.  =15  X  21m.  -oni. 


Sept.  13d.  18h.  11m.  (30s.).      Epicentre  44"-0N.  20'0W.  (as  on  1918  Jan.  14d.). 

A=+-676,   B  =  --246,  C  =  + -695. 

Edinburgh   (A=16'0)   P  = +7m.30s.  =L?.         Paris   (A=16°-2)   eL  =  +7-5m. 
Strasbourg    (A=19"-6)   L  =  +10om.  Hamburg    (A=21°-7)   eL  = 

-H-5m.  Helwan    (A=i2°-6)    PE  = +17m.30s.,      PN  =  +12m.30s. 

Colombo  (A  =92"-2)  P  = +43-5m.  =L?. 


Sept.  13d.  21h.  49m.  10s.     Epicentre  18'-2N.  68°-2W.  (as  on  1918  Nov.  12d.). 
A  =  +  -353,  B  =  -  -882,  C  =  +  -312. 

A       Az.  P.         O-C.  L.  M. 


o 

o 

m.  s. 

s. 

m. 

m. 

Vieques 

K. 

2-6 

89 

0  42 

+   1 

10 

1-3 

N. 

2-6 

89 

0  41 

0 

1-2 

1-3 

La  Paz 

34-7 

179 

e  9  30 

+  139 

21  -2 

23-3 

Ue  Bilt 

E. 

65-6 

39 

— 

— 

e  30-8 

35-5 

Helwan 

88-9 

58 

55  50 

} 

. — 

— 

Colombo 

139-7 

54 

85  50 

?L 

(85-8) 

— 

Sept.  13d.  Records  also  at  Oh.  (Batavia),  Ih.  (Colombo),  5h.  (Mizusawa  (2)  ), 
6h.  (Sun  Fernando),  9h.  (Barcelona  and  La  Paz),  lOh.  (Vienna  and 
Kocca  di  Papa),  llh.  (Colombo,  L'ccle,  Do  Bilt,  Strasbourg,  Hamburg, 
Paris,  Helwan,  Algiers,  and  Toronto),  Lib.  (Melbourne,  La  Quiaca. 
Zi-ka-wei,  Mizusawa,  Colombo,  Kodaikanal,  and  Manila),  141i.  (Toronto, 
La  Paz,  and  Azores),  16h.  (Helwan),  17h.  (Apia),  18h.  (near  La  Quiaca), 
21h.  (Paris). 


Sept.  14d.  Ih.  43m.  Os.  Repetition  from  15°-2S.  Clo-OW.  (as  on  Sept.  13d.  12h. 
and  17h.).  La  Paz  gives  P=+lm.52s.,  S  =  +3m.2s.,  L  =  +3-3m., 
M:=  +4  ■7m. 
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Sept.  14d.  3h-  40m.  30s.     Further    repetition    from    15°-2S.    61°0W.     La    Paz 
gives  P  =  +  lm.45s. 

We  may  compare  the  intervals  between  these  repetitions  with  multiples  of 
21min.,  as  follows  (adding:  that  to  follow  on  Sept.  16d.). 


Even  Date 

Multiple 

Observ 

ed 

0-C 

d.       h. 

m. 

h.     m. 

8. 

m. 

13     12 

19 

0 

12     19 

10 

+  0-2 

13     17 

34 

15 

17     29 

10 

-4-8 

14       1 

37 

38 

1      43 

0 

+  60 

14       3 

43 

44 

3     40 

30 

-20 

16     11 

43 

204 

11     48 

0 

-50 

Sept.  14d.  6h.  17m.  30s.?     Repetition  from  18=-2X.   68'-2W.   (as  on   13d.   21h.). 
La  Paz  (A  =34°-7)  P  =  -7m.39s.,  L  =  +20-5m.,  M=  +23 •6m.  Uccle 

(A  =65=0)    e(S)  = +17m.0s.,    eL  =  -^25-5m.  De    Bilt    (A=65°-6) 

e=+17m.23s.,    ME  =  +32-5m..    MX  =  +35-7m.        The    interval    14d. 
6h.  17m.  30s. -13d.  21h.  49m.  lOs.  =24  X  21m. +4-3m. 


Sept.  14d.  Records  also  at  4h.  (Helwan).  6h.  (Bidston  and  Rio  Tinto).  Sh.  (Apia), 
9h.56m.  (near  Edinburgh),  9h.58m.  (close  to  De  Bilt  and  apparently 
not  same  as  former).  12h.  (Dehra  Dun),  13h.  (Apia,  Helwan,  and  Batavia), 
14h.  (near  De  Bilt),  loh.  (Helwan),  16h.  (Taihoku),  23h.  (La  Paz  (2)  and 
Rocca  di  Papa). 


Sept.  15d.  17h.  30m.  55s.     Epicentre  21°0N.  106°-5W.  (as  on  1917  June  29d.). 


A  =  -  -265, 

B  =  -895,  C 

'=  +-358 

;        D 

=  -•959, 

E  =  + 

■  ^284  ; 

G  =  - 

•102, 

H=  --344,  K  = 

=  -934. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M, 

Q 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucson 

11-9 

342 

5  20 

?S 

(5   20) 

+    3 

6-4 

7  6 

Berkeley 

21-7 

324 

e  5   10 

+    9 

— 

— 

— 

Chicago 

26-2 

33 

5  50 

0 

10   20 

-   6 

14-4 

166 

Victoria 

30-6 

338 

15   25 

? 

16   24 

i 

182 

198 

Georgetown 

30-9 

48 

6   29 

-   8 

17      2 

IL, 

(170) 

— 

Washington 

30-9 

48 

6  31 

-   6 

11      9 

-41 

20  9 

176 

Cheltenham  ;U. 

S.)  31  0 

48 

16  36 

?L 

— 

— 

19-9 

20-3 

Toronto 

31-9 

39 

— 

— 

13   29 

-82 

e  17  9 

21-6 

Ithaca 

33  0 

44 

— 

— 

— 

— 

i  183 

— 

Ottawa 

35  1 

39 

i  8   19 

+  65 

— 

— 

c  184 

— 

Honolulu 

47 -S 

280 

e  19     5 

?SR, 

— 

— 

21-9 

271 

La  Paz 

53  1 

132 

i  9  39 

+  12 

19      1 

+  124 

30-4 

33-4 

Edinburgh 

79-9 

34 

— 

— 

. — 

— 

43  1 

47-6 

Eskdalemuir 

80-0 

34 

22   33 

?S 

(22  33) 

^10 

401 

48^4 

Bidston 

80-8 

38 

30   17 

?SR, 

. — 

— 

— 

47  6 

Coimbra 

82-5 

50 

— 

— 

e  22  43 

-   9 

c  464 

49-7 

Oxford 

82-6 

39 

— 

— 

— 

— 

— 

486 

Kew 

83-2 

39 

— . 

— 

— 

— 

— 

491 

Rio  Tinto 

84-7 

52 

43     5 

?L 

— 

— 

(431) 

53  1 

San  Fernando 

85-4 

53 

49     5 

?L 

— 

— 

(491) 

53  1 

De  Bilt 

85-9 

35 

— 

— 

23  35 

+   6 

e  421 

51  7 

Paris 

860 

39 

e  12  55 

+    2    1 

e  23    19 

-11 

461 

501 

Uccle 

861 

37 

e  12  53 

-    1     i 

B  23   23 

-   8 

e  411 

50-1 

Hambxirg 

87-7 

31 

— 

— 

— 

— 

e  47  1 

58^8 

Strasbourg 

891 

38 

— 

— 

— 

— 

e  441 

52-1 

Moncalieri 

91  n 

40 

e  18   23 

? 

i  25   19 

+  55 

44-5 

— 

Rocca  di  Papa 

95-8 

40 

e  13      2 

-46 

— 

— 

■ — 

13-S 

Helwan 

114-9 

40 

— 

— 

30     5 

+  116 

— 

— 

Additional  records:     Chicago  To  =17h.31m.5s.  Victoria  probablv  another 

shock.  Georgetown    iPV  = +6m.32s.,    SN  =  +17m.4s.,    SV=+17m.32s. 

Washington  e  =  +  18m.35s.(  =L?).  To  =17h.31m.36s.  Cheltenham  LN  = 

+  lS-9m.,    MX  =  +193m.  La    Paz   T„  =17h.29m.lls.  Eskdalemuir 

MX  =  -t-47  4m.  Coimbra  SX  -  +34m.27s.(  =L?),  eLX  =  +47  •7m.,  MX  = 

+  49-7m.  San    Fernando    MX-+521m.  De    Bilt    MX  =  +508m. 

Paris  To=17h.31m.23s.  Uccle   To  =  17h.31m.l8s.  Hamburg   MX  = 

+  53  Im. 
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Sept.  15d.  Records  also  at  Oh.  (Apia  and  San  Fernando),  2h.  (Zurich  and  Tokyo 
(2)  ),  3h.  (Honolulu),  4h.  (Berkeley,  Helwan,  and  De  Bilt),  6h.  (Mizusawa, 
Ootomari,  Helwan,  and  Zurich),  7h.31m.  (near  Coimbra  and  Granada), 
9h.  (Apia),  llh.  and  13h.  (Hehvan),  16h.  (Denver),  17h.  (Ann  Arbor), 
22h.  (Hehvan). 

Sept.  16d.  2h.  18m.  37s.     Epicentre  46°-4X.  10°0E.  (as  on  1918  April  24d.). 
A  =+-679,   B  =  +120,  C=+-724. 

A  P.       0-C.  S.       O-C.      M. 

o  m.  s.         8.  m.  s.  s.         m. 

Chur  0-5  0     5-3  0   11        -3         — 

Zurich  E.  1-4        e  0   22        +1         i  0  40        +1        0-8 

Strasbourg  2-7  0  50        +8        el9        -5         — 

Additional  records:     Zurich  ePN   and  ePV  as  ePE,  iSV  = +0m.42s.,  iMN  = 

+  0-7m.  Strasbourg  eV  = +lm. 28s. 

Sept.  16d.  llh.  48m.  Os.     Repetition  from  15°-2S.  61'-0W.  (as  on  Sept.  14d.). 
A=-f-468,    B  =  --844,   C=--262. 

Uncertain,  but  the  apparent  uncertainty  is  increased  by  certain  errors  (such  as 
that  at  Andalgala),  which  appear  also  on  Sept.  13d.  12h. 

A       Az.  P.       O-C.         S.       O-C.        L.  M.         = 

m.  s.  s.        m.    s.         s.  m.  m. 


La  Paz 

7-0 

258 

i  1   45 

-    1 

— 

— 

3  0 

3-2 

Andalgala 

E. 

13-3 

201 

— 

— 

— 

— 

15-6 

16-3 

N. 

13-3 

201 

— 

— 

— 

■ — 

150 

181 

Pilar 

E. 

16-7 

188 

— 

— 

• — 

— 

— 

18-0 

Mendoza 

18-9 

200 

7   30 

?S 

(8     0) 

0 

8-0 

12-9 

Chicago 

620 

340 

16  22 

+  357 

20   53 

+  125 

27-0 

— 

Bidston 

84-5 

31 

47      6 

?L 

— 

— 

(47-1) 

53-7 

Paris 

851 

37 

— 

— 

— 

— 

e  51  0 

— 

Uccle 

87-1 

36 

— 

— 

— 

— 

— 

520 

Strasbourg 

88-0 

40 

— 

— 

— 

— 

- — • 

53  0 

De  Bilt 

88-3 

35 

— 

— 

c  27      0 

+  185 

e  510 

541 

Helwan 

E. 

99  o 

62 

52     0 

?L 

— 

— 

(52-0) 

— 

X. 

99-5 

62 

56     0 

?L 

— 

— 

(560) 

— 

Colombo 

140-7 

96 

74     0 

.'L 

— 

— 

(74-0) 

— 

tiicago  gives 

L  = 

+  340n] 

.  and 

+  42-0ra. 

De  Bilt  MN  =  +54-7m. 

Sept.  16d.  Records  also  at  Oh.  (Helwan),  9h.  (Taihoku),  12h.37m.40s.  (close  to 
La  Quiaca,  which  gives  PE  -  +8s.,  L  =  +14s.,  M  =  4-2-4m.),  15h.56m.0s. 
close  to  Osaka,  which  gives  PS=-+18s.,  L  =  +37s.,  M  =  +48s.),  16h. 
(Simla),  18h.33m.18s.  (close  to  Osaka,  which  gives  PS  =  +  18s.,  L  =  +37s., 
MN  =  +53s.),  19h.  (San  Fernando),  21h.  (Manila),  23h.  (near  Lick). 

Sept.  17d.  Records  at  9h.  (Helwan  and  Manila),  12h.30m.  (close  to  Mizusawa), 
13h.l2m.  (close  to  Mizusawa),  19h.   (San  Fernando). 

Sept.  18d.  Records  at  5h.  (Hehvan),  7h.  (llehvan),  llh.  (Hehvan),  12h.  (Algiers 
and  Lemberg),  14h.  (Honolulu).  16h.  (Hehvan),  19h.  (close  to  Lick  (2)  ), 
20h.  (Taihoku  and  Zi-ka-wei),  21h.  (Hehvan  and  San  Fernando).  For 
note  on  Hehvan  records  see  introduction  to  this  number  of  the  Summary, 
p.  86. 

Sept.  19d.  .3h.  13m.  40s.     Epicentre  59'-2X.  loTOW.  (as  on  1919  A\ig.  31d.). 
A  =--448,   B=---24S,  C  -  + -859. 

Very  uncertain.     It  appears  to  be  impossible  to  reconcile  the  records  as  they 
stand.     The  present  solution  assumed  that  La  Paz  is  about  5m.  in  error. 

M. 

m. 

—       26-5 

16-3 


360 


A 

Az, 

P. 

O-C. 

S. 

O-C. 

L. 

, 

m.  8. 

s. 

m.  s. 

,s. 

m. 

"Victoria 

19°4 

111 

— 

. — 

— 

— 

— 

Berkeley 

28-2 

126 

— 

— 

e  11   20 

+  17 

— 

Tucson 

38  0 

117 

13  50 

?s 

(13  50) 

+  12 

15-3 

Chicago 

420 

85 

8  39 

+  28 

14   25 

-10 

19-6 

Toronto 

44-8 

77 

— 

— 

(15     2) 

-10 

17-7 

Ottawa 

45-4 

73 

— 

— 

e  15   20 

0 

e  26-3 

La  r.i:-. 

100-6 

104 

0  10   43 

-210 

e  20   38 

-323 

33-5 

Toronto  gives  S  as  an  L. 
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Sept.  19(1.  Records  also  at  Oh.  (Hehvan).  2}i.  (Hambiirs;),  4h.  (Hehvan,  Mel- 
bourne, Riverview,  Adelaide,  and  La  Paz),  5h.  (close  to  Rocca  di  Papa, 
De  Bilt,  and  Moncalicri),  .Th.43ni.  (Hehvan,  Bidston,  and  Uccle),  6h. 
(Strasbourg  and  Paris),  8h.  (La  Paz.  Hehvan,  L'ccle,  and  De  Bilt),  9h. 
(Manila),  llh.  (La  Paz).  12h.40m.  (Vienna,  Hehvan,  Hamburg,  Bidston, 
De  Bilt,  and  Uccle).  13h.  (L'ccle,  Stra.sbourp,  Eskdalemuir,  and  Kew), 
loh.  (Melbourne  and  Riverview),  16h.  (Hehvan),  17h.  (Tortosa  and 
Barcelona),  19h.  (San  Fernando).  20h.  (Apia),  21h.  (Taihoku),  22h. 
(Taihoku),  23h.  (Tokyo). 

Sept.  20d.  8h.  52m.  48s.     Epicentre  44'oX.  11°-5E.  (as  on  1918  Mar.  lid.). 
A  =  +  -699,   B=+142,   C=+-701. 

O-C.  S.  0-C.         L.  M. 

s.         m.  s.  s.  m.         m. 

-11  _  _  _      (0-2) 

+    1  1   16        -^   2  —         — 

-   7         —  —  —        1-3 

4-5       i23        +26  —         — 

+  37         —  —      12-8        3-4 

Florence  records  P  at  8h.olm.48s.  and  M  at  51m.58s.,  earlier  than  the  adopted 
To ;  these  have  been  increased  by  Im.  for  entry  in  the  table.  But  even  then 
they  seem  too  early.  Zurich  !?ives  ePX  = +0m.54s.,  eP=+0m.56s., 
i=+lm.l4s.,  iSX  =  +2m.5s. 

Sept.  20d.  Records  also  at  3h.  (San  Fernando),  4h.  (Sydney),  lOh.  (Hehvan), 
llh.  (Apia),  14h.  (Colombo),  15h.  (Manila). 

Sept.  21d.  Records  at  Oh.  (San  Fernando),  4h.  (Manila.  Batavia,  and  Zi-ka-wei), 
6h.  (La  Paz),  lOh.  (De  Bilt  and  Paris),  llh.  (Strasbours,  Edinburgh, 
Uccle,  and  De  BiJt),  12h.  (Helwan),  14h.  (La  Paz),  16h.  (Colombo), 
20h.  (Apia  and  Riverview),  21h.  (Batavia  and  Hehvan),  22h.  (Manila), 
23h.  (Apia). 

Sept.  22d.  Records  at  Ih.  (Manila).  5h.  (Manila,  Helwan,  La  Paz,  and  near 
Taihoku),  6h.  (Manila  and  Zi-ka-wei).  7h.  (San  Fernando),  9h.  (near 
Mizusawa),  llh.  (Toronto,  Victoria,  and  Apia).  12h.  (Manila),  14h. 
(Apia),  18h.  (near  Tokyo),  22h.  and  23h.  (Manila). 


A 

P. 

5 

m.   s. 

Florence 

0-7 

(0     0) 

Moncalieri 

2-7 

0   43 

Rooca  di  Papa 

2-8 

e  0  37 

Zurich 

3-5 

el     0 

Vienna 

5  0 

e  1   54 

Sept 


.  23d.  20h. 

40m 

35s.     Epicentre  48° -es. 

113° 

3W. 

A=  - 

262, 

B  =  --608,  C 

=  -750  ; 

D 

=  --918 

G  =  + 

-297, 

H  =  --689 

K  = 

=  -661. 

A 

Az, 

P.       O 

-C. 

S. 

„ 

„ 

m.  s. 

s. 

m.  s. 

Cipolletti 

33-5 

91 

12  31 

?S 

(12  31) 

Mendoza 

36-9 

84 

9  13 

? 

— 

La  Paz 

48-7 

68 

8  58 

0 

16     2 

Melbourne 

69-3 

236 

— 

— 

— 

Bidston 

137-6 

58 

68     1 

?L 

— 

Uccle 

140-9 

63 

— 

— 

— 

De  Bilt 

141-8 

61 

— 

— 

— 

Hehvan 

147-3 

112 

74  25 

?L 

— 

E  =  +-396 
O-C 


L. 

M. 

m. 

m. 

15-5 

18-0 

— 

13-8 

23-7 

24-8 

e  34-4 

37-9 

(68-0) 

73-6 

e  70-4 

— - 

e  71-4 

74-6 

(74-4) 

Additional  records  :    De  Bilt  pives  MN  =  +74-lm.  Hehvan  PX  =  +75m.2.58. 

Sept.  23d.  Records  also  at  Oh.  (Hehvan).  Ih.  (La  Paz).  2h.  (Helwan),  3h.  (Helwan 
and  San  Fernando).  8h..  lOh.  (2),  13h..  and  14h.  (near  Manila),  15h. 
(Tokyo),  19h.  (Taihoku).  20h.  (Manila  (2)  ),  21h.  (La  Paz). 

Sept.  24d.  Records  at  2h.  (Hehvan),  4h.  (San  Fernando).  5h.  (La  Paz),  7h. 
(Apia).  lOh.  (Colombo),  llh.  (Taihoku),  13h.  (near  Algiers),  14h.  (La 
Paz),  loh.  (Melbourne  and  near  Lick),  18h.  (La  Paz),  19h.  (Lick  and 
Manila). 

Sept.  25d.  Records  at  Ih.  (Algiers),  3h.  (San  Fernando).  4h.  (La  Paz),  lOh. 
(Hehvan),  15h.  (near  Tortos  • ),  16h.  (La  Paz  (2),  Helwan,  Rocca  di  Papa, 
and  near  Vierjues).  17h.  (Coimbra,  Port-au-Prince,  La  Paz,  Mendoza, 
Pilar,  and  Andalgala,  evidently  from  .some  origin  in  South  America,  but 
the  records  do  not  give  a  determination),  20h.  (Rocca  di  Papa),  22h. 
(San  Fernando). 


136 


Sept.  26d.  6h.  25m.  34s.     Epicentre  22°-oN.  116°oE. 

A  =  -  -412,  B  =  +  -827,  C  =  +  -383. 


A 

Az. 

P. 

0-C. 

S, 

O- 

C. 

L. 

Q 

m. 

s. 

s. 

m. 

s. 

s 

m. 

Hokoto 

3°0 

71 

0 

23 

-24 

— 

0-9 

Taihoku 

5-4 

57 

1 

25 

+    2 

— 

20 

Manila 

90 

151 

— 

— 

e  4 

4 

+ 

1 

— 

Zi-ka-wei 

9-8 

26 

— 

— 

e  4 

20 

— 

3 

— 

M. 
m. 

2-2 


Sept.  26d.  7h.  20m.  (30s.).     An  anticipation  of  the  shock  at  9h.  from  Epicentre 
17°-3X.      120°-5E.?.  Osaka     sives     P=+5m.l5s.,     ME=+14f)m., 

MN  =  -M5-5m.,  Tokvo  gives  P=+7m.54s..  S  =  +9m.27s.  (one  or 
other  of  which  mav  be  S),  and  L  =  +10-8m.  Mizusawa  PE  = -i- 
8m. 30s.,  PN  =  +9m.0s.   (?S).  Hehvan  P=-  +  30m.30s.   (?SR,). 

1919.     Sept.  26d.  9h.  6m.  50s.       Epicentre  17°  3N.  120°  5E. 

(as  on  1919  June  24d.). 

A  =  -  -485,   B  =  +  -823,  C  =  +  -297  ;         D  =  -f  -862,  E  =  -^  -508  ; 
G=-151,   H  =  +-256,  K  =  --955. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Manila 

2°8 

170 

e  0  44 

0 

— 

— 

— 

— 

Hokoto 

6-3 

352 

0   12 

? 

— 

— 

— 

— 

Taihokn 

7-8 

7 

1  57 

-1 

4  52 

-r81 

8-8 

9-5 

Zi-ka-wei 

140 

3 

e  3  20 

-    6 

e  6  10 

-h    2 

— 

11-3 

Kobe 

21-8 

34 

4  59 

-    4 

— 

— 

8-7 

9-0 

Osaka 

21-9 

35 

4  56 

-    8 

— 

— 

91 

11-6 

Tokyo 

25  1 

39 

5   36 

-    3 

8  44 

-81 

10-7 

— 

Batavia 

27  1 

211 

5  46 

-13 

— 

— 

— 

11-8 

Mizusawa       E. 

28-3 

36 

5  56 

-15 

10   41 

-23 

— 

— 

X. 

28-3 

36 

5   52 

-19 

10  38 

-26 

— 

— 

Calcutta 

30-7 

286 

6   10 

-25 

— 

— 

— 

— 

Ootomari 

34-7 

27 

6  46 

-25 

— • 

■ — 

— 

• — - 

Colombo 

41  0 

261 

10   10 

J 

— 

• — • 

13-4 

13-9 

Simla 

41-6 

298 

13   52 

?S 

(13  52) 

-37 

— 

26-3 

Kodaikanal 

42-8 

268 

8   34 

^-17 

— 

— 

23  -4 

26-0 

Riverview 

58-9 

150 

— . 

— 

e  18  16 

+   6 

— 

30-5 

Honolulu 

761 

73 

21   58 

?S 

(21   58) 

4-20 

31-7 

49-2 

Helwan 

80-8 

299 

20   10 

? 

— 

— 

— 

— 

Budapest 

84-8 

318 

i  12  53 

+    6 

— 

— 

— 

— 

Vienna 

86-2 

320 

12  44 

-10 

23   17 

-15 

40-2 

55-2 

Hamburs 

87-7 

327 

i  12  50 

-13 

e  23   22 

-27 

e  45-2 

57-2 

Pola 

891 

317 

26   16 

? 

— 

— 

491 

53-2 

Pompeii 

90-3 

313 

13      3 

-15 

23  40 

-37 

. — ■ 

— 

De  Bilt 

910 

326 

— 

— 

23  44 

-40 

e  45-2 

51-8 

Rocca  di  Papa 

91-2 

315 

13      6 

-16 

e  24     4 

-22 

e  55-2 

620 

Strasbourg 

91-3 

322 

13      3 

-20 

— 

— 

e  47-2 

51-6 

Florence 

91-3 

317 

23   39 

'S 

(23  39) 

-48 

43-2 

50-2 

Uccle 

92  1 

325 

e  13   10 

-18 

e  22     4 

-152 

e  46-2 

51-2 

Moncalieri 

93  0 

319 

13   14 

-18 

23  44 

-61 

38-0? 

55-4 

Eskdalemuir 

93-3 

332 

24     2 

?S 

(24     2) 

-46 

48-2 

54-4 

Kew 

941 

329 

27    10 

I 

— 

— 

57-2 

Paris 

94-2 

325 

i  17   10 

?p'r, 

— 

— 

50-2 

62-2 

Bidston 

94-4 

330 

24   47 

?s 

(24  47) 

-13 

— 

54-6 

Oxford 

94-6 

328 

. — 

— 

— 

— 

57-9 

Aleriers 

1001 

314 

— 

— 

— 

— 

59-2 

62-7 

Coimbra 

105-5 

322 

e  25  48 

?s 

(25  48) 

-59 

54-4 

— 

Rio  Tinto 

105-9 

319 

— 

— 

26   10 

-41 

— 

64-2 

San  Fernando 

106-4 

320 

58   10 

?L 

— 

— 

61-2 

64-2 

Chicago 

115-5 

23 

19   36 

?PR. 

29     6 

? 

e  43-2 

— 

Ottawa 

115-7 

13 

i  19  30 

?PR, 

— 

— 

e  59-2 

— 

Toronto 

116-7 

16 

21   34 

? 

— 

— 

30-3 

— 

Washinfrton 

121-3 

16 

20  20 

?PR, 

— 

— 

— 

— 

Qeorpetown 

121-3 

16 

19  51 

?PR, 

— 

— 

— 

— 

La  Paz 

171-6 

86 

20  19 

[+   31 

i  29  41 

I 

— 

— 

Manila   a.sslcns   epicentre   adopted.         Zi-ka-wei   gives   MN  =  -H3-8m.,    To — 
9h.6m.40s.  Kobe     MN-+8-9m.  Osaka     MN  =  -flO-3m.  Batavia 

MN=+10  9m.  Calcutta     PN  =  +6m.l6s.  Riverview    MX  =  +25-9m. 

Vienna    PR,  =- +  16m.88.  HamburR    MX  = -t- 49 -6m.,     T„-9h.7m.68. 

De     Bilt    eLN  =  -M4-2m.,       MX  =  -(-51-5m.  Uccle     MN  =  +51-0m. 

Moncalieri     MX  = -1-5. 3s.,       To  =9h.7ra.31s.  Bidston    S  = -t-32m.34s. 

Coimbra  ePN  = -l-27m.48s..    L=-f56-lm.  San  Fernando  (Milne)  P  = -J- 

Olm.lOs.,  L  ^  -(-65-2m.,  M.V  -  -l-67-7m.  Both  instruments  MX  =  -1-67 -7m. 
Chicago  L=-f-65-3m.  Ottawa  L--r69-2m.  Toronto  L  =  -H33  9m.?. 
OeorgetowD  records  have  been  diminished  by  Ih.,  eN  =  -i- 20m. 298. 
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1919.     Sept.  26d.  19h.  39m.  20s.     Epicentre  6°  3N.  123°  2E. 

(as  given  by  Manila  and  De  Bilt). 

A  =  -oii,   B  =  +-832,   C=+110;  D  =  + -837,   E  =  + -548  ; 

G  =  -060,   H  =  +  -092,  K  =  --99i. 

The  epicentre  of  1917  Nov.  16d.22h.,  viz.,  6" -ON.  125° -OE.,  was  first  tried,  and  the 
residuals  indicated  a  change  to  7  •2N.  124" -OE..  i.e.,  in  the  direction  of  the 
:Manila  epicentre  in  both  co-ordinates,  though  not  by  the  appropriate  amoiuits. 
The  Manila  epicentre  was  therefore  adopted.  The  La  Paz  and  C'oinibra 
records  suggest  that  the  focus  is  higher  than  normal,  but  on  trial  the  stations 
near  the  epicentre  did  not  support  this  hypothesis. 


A 

Az. 

1 

'. 

0-C. 

S. 

0-C. 

L. 

M. 

Q 

Q 

ni. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

8-() 

346 

c  2 

40 

+  30 

— 

— 

— 

— 

Taihoku 

18-8 

355 

4 

40 

+  13 

8      8 

+  10 

10-6 

— 

Batavia 

20() 

233 

i  5 

6 

+  18 

9    11 

+  35 

e  13-3 

22-8 

Zi-ka-wei 

25  0 

356 

e  4 

34 

-64 

c  9   58 

-    5 

— 

160 

Kobe 

30-5 

21 

6 

47 

+  14 

— 

— 

14  1 

16-7 

Osaka 

30  e 

21 

6 

1 

-33 

11    13 

-31 

15-6 

19-6 

Mizusawa       e. 

36-5 

25 

7 

15 

-11 

12  46 

-31 

— 

— 

N. 

36-5 

25 

7 

19 

—    7 

12  52 

-25 

— 

— 

Calcutta 

37-3 

300 

7 

46 

+  14 

— 

— 

— 

— 

Perth 

38-9 

189 

— 

— 

13    15 

-36 

19-8 

— 

Colombo 

430 

273 

8 

34 

+  16 

10   34 

'PR, 

14-4 

31-7 

Adelaide 

43-8 

161 

8 

34 

+  10 

15      4 

+    5 

21-3 

29  0 

Kodaikanal 

45  -5 

278 

10 

22 

+  105 

— 

151 

351 

Riverview 

481 

148 

e  8 

54 

-    1 

e  15  58 

-    3 

e  23  1 

29-8 

Sydney 

481 

148 

8 

58 

+    3 

15   58 

~    3 

23-1 

30-4 

Melbourne 

48-5 

157 

8 

58 

+    1 

16   10 

+  10 

21  7 

22  0 

Simla 

49-7 

309 

16 

22 

JS 

(16  22) 

+    7 

— 

32-8 

Bombay 

501 

290 

9 

23 

+  15 

— 

— 

— 

— 

Apia 

67  0 

107 

e  11 

28 

+  26 

e  20  40 

+  43 

38-7 

— 

Honolulu 

77-3 

70 

12 

40 

+  37 

— 

— 

e  36-8 

52  1 

Hel«an 

88-4 

300 

13 

40 

+  33 

— 

— 

— 

68-4 

Budapest 

94-7 

"320 

e  12 

23 

-79 

— 

— 

— 

— 

Vienna 

90-3 

321 

17 

21 

?PRi 

— 

— 

e  35-7 

58-7 

Hamburg 

98 -2 

326 

18 

4 

!PR, 

— 

— 

e  44-7 

55-7 

Victoria 

100-4 

38 

— 

- 

— 

(25   30) 

-30 

25-5 

34-4 

Roeca  di  Papa 

100-8 

314 

e  14 

15 

+    1 

— 

— 

e  52-5 

62-7 

Florence 

101-2 

317 

— 

- 

— 

22   10 

? 

. — 

36-7 

Strasbourir 

101-5 

321 

— 

- 

— 

e  25   40 

-30 

e  50-7 

63-4 

Ue  Bilt 

101-6 

325 

— 

- 

— 

e  24  57 

-74 

50-7 

61-7 

Uccle 

102-0 

325 

— 

- 

— 

33     5 

?SR, 

46-7 

66-8 

Paris 

104-5 

323 

c  14 

31 

-    1 

e  25   10 

-88 

51-7 

57-7 

Kew 

104-8 

328 

43 

40 

.'L 

— 

— 

(43-7) 

69-7 

Berkeley 

104-9 

48 

— 

- 

— 

e  38   40 

? 

— 

Oxford 

105-2 

328 

— 

- 

— 

— 

— 

e  52-2 

60-7 

Lick 

105-6 

48 

— 

- 

— 

— 

— 

e  48-7 

— . 

Algiers 

109-5 

311 

— 

- 

— 

— 

— 

e  31-7 

81-7 

Moncalleri 

103-0 

318 

13 

48 

-37 

24  57 

-87 

38-0 

70-9 

Capetown 

105-7 

235 

25 

4 

?S 

(25      4) 

-105 

— 

Coimbra 

115-9 

320 

18 

56 

[+15] 

29  53 

+  96 

c  43-6 

— 

San  Fernando 

116-2 

315 

— 

- 

33    40 

I 

73-7 

79-7 

Chicago 

124-3 

27 

21 

8 

?PRi 

30   50 

I 

86-7 

— 

Washington 

131-0 

19 

e  21 

30 

?PR, 

— 

— 

— 

— 

La  Paz 

1650 

134 

20 

30 

[+18] 

35   33 

? 

77-2 

841 

Eskdalemuir  (A=114'-2)  gives  simply  20h.20m.  to  21h.50m.  Ottawa 
(  A  =125-°6)  gives  eL  =20h.36m.  to  42m.,  L  -20h.47m.  to  55m.,  L  =21h.0m. 
to  5m..  L=21h.7m.  to  16m.,  L=21h.20m.  to  25m.  Toronto  (A  =126°-0) 
gives  L=21h.0m.l2s.,  21h.7m.48s.,  eL  =21h.l0m.0s.,  M  =20h.llm.24s., 
L=20h.25m.36s. 


Additional  records:    Batavia  MP=+7m.37s.,  S— iP=3m.42s.  (from  which  S 
above  has   been   inferred),    MS  =^ +9m.lls.,    Tu  =19h.39m.l9s.  Zi-ka-wei 

MN  =  +16-4m.  Perth  PR- +  10m. lis.,      SR  =  +16m.34s.  Adelaide 

PR  = +10m.l6s..     SR  =  +18m.4s.  Riverview   SR,  =  + 19m.41s..     MN  = 

+  30-2m.,   MZ  =  +31-7m.,   T„  =19h.39m.l4s.        Melbourne  SR,  =  +  19m.22s. 
Apia  gives  e,    (taken  as  P)  e.  (taken  as  S).  and  Cj  =  +32m.40s.  Helwan 

PN  = +17m.l6s..     MN  =  +65-6m.  Uccle  PR,  = +24m.52.s.  =S?     MN  = 

+  58-9m.  De  Bilt  e(SR,)= +33m.3s.,    eLN  =  +48-7m.,    MN  =  +58-0m. 

Moncalleri  MN  =  +621m..  T„  -19h.39m.54s.      San  Fernando  MN  =  +84-7m. 


138 


The  following  appear  to  be  repetitions  from  the  same  epicentre.  The  intervals 
from  the  first  shock  are  lh.58-7m.  =3  X  21m. -7-3m.  and  3h.90m.  = 
9X  21  Om.  exactly. 


Sept.  26d.  21h.  3Sm.  Os.     Epicentre  6  -SS.  123 -^E.  (as  at  19h.). 


A  Az. 

Manila                        S-6  34G 

Taihoku                     18-8  355 

Batavia                     20-6  233 

Zi-ka-wei                   25  -0  356 

Osaka                         30-6  21 

Colombo                    43  0  273 

Kodaikaual              15-5  278 

Riverview                 48  1  148 

Strasbourg              101-5  321 

De  BUt                    101-6  325 

Uccle                        102-6  325 

:Moncalieii               112-6  318 

Additioual    records  : 
To=21h.38m.l0.s. 
-r29m.l2s.(?L). 
bourg    +57m.0s. 


P. 

in.  s. 
c  3  36 

8  2 
c  5  1 
e  5   40 

6  37 


O-C. 


?S       (e  3  36) 
?S  ^       ^ 

4-13 

+    2 

-f    3 


17   54      ?SR, 


(8 

9  5 

10  2 

14  0 

c  15  54 


—        31    26 


D-C. 

L. 

M. 

s. 
-17 

m. 

m. 

-f    4 
-29 

-    1 

c  12  0 

— 

. 

11-6 

-48 

- — 

32  0 

-    1 

c  26-3 

38-7 

— 

640 

— . 

— 

e  55  0 

64-3 

— 

— 

59-0 

65-2 


Batavia    gives     To  =21h.37m.55s.  Zi-ka-wei     gives 

Osaka   MN  =  4-16-9ni.  Kodaikaual  gives  also   P -- 

lUvurview  cSR,  =  —  19m.31s.,   MX^-i-43-2m.  Stras- 

Dc   Bilt    cLX  = -i-53-Om.,    MX  =  -f581m. 


Sept.  26d.  22h.  4Sm.  20s.     Furtlier  lupctitiou  from  6  •3N.  123"-2E. 


A 


Az. 


P. 


O-C. 


O-C. 


L. 


M. 


^ 

^ 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

8-6 

346 

e  2  52 

+  42 

— 

— 

— 

— 

Taihoku 

18-8 

355 

7   59 

?S 

(  7  59) 

+    1 

— 

— 

Batavia 

20-6 

233 

e  4  58 

+  10 

8  54 

+  18 

c  13-7 

— 

Zi-ka-wei 

25-0 

356 

e  5  31 

-   7 

c  9  54 

-   9 

- — 

— 

Osaka 

30-6 

21 

5  oS 

-36 

— 

— 

— 

17-4 

Riverview 

48-1 

148 

— 

— 

e  15   44 

-11 

— 

36-5 

Pompeii 

99-8 

312 

55   37 

?L 

— 

— 

(55-6) 

— 

Rocca  di  Papa 

100-8 

314 

e  55      3 

?L 

— 

— 

(55  1) 

56-9 

Strasbourg 

101-5 

321 

58  40 

?L 

— 

— 

(58-7) 

— 

De  Bilt 

101-6 

325 

— 

— 

— 

— 

55-7 

65-5 

Uccle 

102-6 

325 

— 

. — 

— 

— 

e  57-7 

— 

Moncalicri 

112-6 

318 

— 

— 

— 

— 

e  64-9 

— 

Additional  records  :    Batavia  gives  To  =22h.48m.23s.  Osaka  MX  =  +16-9m. 

Riverview  eSR,  =  +19m.l6s.,  MX  =  +34 -om.  Zi-ka-wei  T„  =22h.48m.20s. 

The  records  at  Pompeii  and  Rocca  di  Papa  may  belong  to  a  local  shock. 
De  Bilt  eLX  =  +53-7m.,  MX  =  +58-2m. 

Sept.   26d.      Additioual  record  at   Ih.   (Bidstou).  8h.   (Riverview).   loh.  and  llh. 
(Manila). 


Sept.  27d.  3h.  33m.  50s.     Epicentre  7 '-OX.  82= -5W. 


A=  +130,  B  = 
G  = 


•984,  C= +122;         D  =  -  991,  E  = 
+  016,   H  =  --121,  K=--992. 


Az. 


P. 

m.  s. 


Balboa  Hte.     E. 


La  Paz 

Washington 

(ieorgetoNvn 

(Chicago 

Ann  Arbor 

Torouto 

Ottawa 

Houoluhi 

Uccle 

De  BUt 

Helwan 


X. 


3-5 
3-5 
27-4 
32-3 
32-3 
35-1 
35-3 
36-7 
38-8 
74-1 
82-6 
83  0 
106-8 

La 


55 
149 

8 

353 

359 

4 

7 

291 

40 

40 

56 


1 

1 

6 

e  6 


10   45 


7    27 


i  17 

8 


O-C. 

8. 

+  35 
+  39 
-  3 
-46  — 

+  13        11   50 

ih  — 

+  22    c  13   58 


O-C. 


-    3 


-67 


+   9 


L. 
m. 
2-8 
2-8 
14-2 

c  18  2 

c  16-2 

26-2 

19-0 

c  21  -2 

36-2 

e  40-2 

e  41  2 


e  23  22        ?S        (23   22)       +29 

e  23  52        ?S        (23  52)       +55 

35   10      ?SR,         —  — 

Additioual     records:      La     Paz    gives     To  ^31i.34m.2s. 

cLE;  - -^14m.51s.  =SR,?.  Chicago     gives     T„  =3h.34m.30s.  T 

gives    another    eL    at    +20-0m.         Ottawa   gives    PRi  = +9m.46s., 
+  26'2iii.,  L  "=  +46-2m.,  T„  =3h.34m.328.  De  Bilt  eLN  =  +39  2m. 


xM. 
m.1 
3-lj 
3-1 
17-0 


23  9] 
41-5J 
44-9 


Georgetown     givedl 

oroutol 

LE=[ 
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Sept.  27d.  Records  also  at  Oh.  (Manila).  Ih.  (Helwan),  5h.  (Rocca  di  Papa), 
6h.  (Batavia  and  Manila),  7h.  (Helwan),  8h.  (Paris),  9h.  (Helwan), 
10h.56m.20s.  (Batavia  P  =  +3m.23s.,  S=+6m.5.s..  M  =  +7-3m. 
Manila  P  =  +6m.0s..  Taihoku.  Chicago  P  =  +17m.l0s.,  S  =  +25m.38s.), 
llh.30m.  ?  (Cheltenhan,  WashinRton,  Georgetown,  and  Ithaca),  12h. 
(Rocca  di  Papa).  18h.  (La  Paz),  19h.  (Moncalieri),  22h.  (Apia),  23h. 
(Apia  and  Kodaikanal). 

Sept.  28d.  Records  at  Oh.  (Taihoku  (2)  ).  lh.39m.  (close  to  Taihoku).  4h.39m. 
(close  to  Mizusawa.  recorded  also  at  Tokyo),  7h.33ni.  (clo.se  to  Mizusawa, 
recorded  also  at  O.saka).  8h.  (San  Fernando),  llh.  (Manila),  17h.  (near 
Tokyo),  ]9h.l8ni.  (clo.se  to  Taihoku).  19h.  (San  Fernando). 

Sept.  29d.  13h.  41m.  20.s.     Epicentre  25°0N.  123"0E.  (as  on  1918  Mar.  27d.). 
A  =  -  -494,   B  =  +  -760,  C  =  +  -423  ;  D  =  +  -839,   E  =  +  -545  ; 

G=--230,   H  =  +  -354,  K  =  - -906. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 

o  o  m.  s.         s.         m.  s.  8.  m.  m. 

0-8 

—  4-3 

13  0 

Additional  records:  Zi-ka-wei  gives  MN=+3-7m.  Osaka  gives  MN  = 
12-4m.  Mizusawa  (A  =20^-8)  gives  EN  = +18m.409.,  E=+19m.l68.  ; 
both  records  probably  belong  to  some  other  shock. 

Sept.  29d.  Records  also  at  4h.  (.\thens  (2)  ).  12h.  (Helwan.  Vienna.  Apia,  and 
Honolulu),  13h.  (Manila.  Apia,  Honolulu,  and  Paris),  llh.  (Bidston,  De 
Bilt,  and  Uccle),  18h.  (Taihoku  and  Zi-ka-wei),  19h.  (Mizusawa  and 
Tokyo),  21h.  (Ootomari),  22h.  (San  Fernando). 


Taihoku 

1-3 

274 

0  17 

-   3 

— 

— 

0-4 

Hokoto 

3-5 

245 

0   25 

-30 

— 

— 

10 

Zi-ka-wei 

6-3 

348 

e  1   27 

-   9 

e  2  59 

+    7 

— 

Manila 

10-6 

191 

2  33 

-   5 

— 

— 

— 

Osaka 

14-5 

45 

6   10 

?S 

(6   10) 

-10 

100 

Tokyo 

17-9 

50 

3   34 

-42 

10  23 

?L 

13-8 

Sept.  30d.  7h.  37m. 

8s.     Epicentre  28' ON.  112°-5W. 

A  =  -  -338, 

B  =  --816,  C 
G  =  -180, 

=  +■469:         D 
H  =  -434,  K  = 

=  -•924, 

—  •883. 

E  =  + 

•383  ; 

A       Az. 

P.       0  -C. 

S. 

O-C. 

L. 

M. 

o 

m.  s.         8. 

m.  6. 

s. 

m. 

m. 

Tucson 

Lick 

Berkeley 

Chicago 

Torouto 

Honolulu 

4-5        19 
121      323 
12-9     323 
24-5        49 
30-8        51 
41-7      271 

1   20      +10 
e  3  56      +56 
e  3     3      -   9 

5   27      -   6 

8   44    +128 

9  50 

-   4 

20 

127 
107 
19-4 

2^8 

5-7 

122 
22-4 

Additional  records  :    Berkeley  MN  =  +6 -em. 
may  belong  to  following  shock. 

Toronto 

L=  +16-4m., 

which 

Sept.  30d.  7h.  52m. 

32s.     Epicentre  38° -ON.  82° -SW. 

A=  +103, 

B  =  --781,  C  = 

+  •616. 

A       Az. 

P.       0  -C. 

S. 

O-C. 

L. 

M. 

o                o 

m.  s.         8. 

ra.  s. 

8. 

m. 

m. 

Washington 
Cheltenham 

Ithaca 
Northfield 
Point  Loma 

4-3       76 

E.      4-4        78 

X.      4-4        78 

6-3        43 

9-6       49 

28-7      268 

1   14      +6 

1   10      +2 
e  2  43      +67 

7   28      ?PR, 

e  1  58 

(2     8) 
e  3   20 
e4  28 

0 

+    7 
+  28 
+  10 

31 
5  1 
2  1 

66 
2-2 

This  epicentre  is  27°  from  the  last,  and  an  L  wave  would  just  about  reach  it  in 
the  interval. 

Sept.  30d.  Records  also  at  Ih.  (Batavia  and  Manila).  2h.  (Helwan),  4h.  (Helwan), 
9h.  (Apia,  Helwan),  lOh.  (Tokyo),  14h.  (Tokyo),  15h.  (Apia,  Helwan,  and 
Riverview),  16h.  (Apia),  17h.  (Helwan  and  Uccle),  19h.54m.  (close  to 
Tokyo),  23b,  (Lick). 
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TABLE. 


k'i 

p 

s 

S-  P 

ii 

P 

.s 

s  -  P 

^  * 

P  1 

1 
s 

S-  P 

Ofc 

sec. 

sec. 

sec. 

-& 

sec. 

sec. 

sec. 

-ti 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

24 

52 

560 

1004 

444 

102 

860 

1575 

715 

3 

47 

83 

36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

48 

54 

573 

1029 

456 

104 

870 

1593 

723 

5 

77 

137 

60 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

150 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

768 

14 

206 

368 

162 

64 

(138 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 

929 

1706 

777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

2.^1 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

584 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

820 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

135 

1009 

1833 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

18.58 

831 

40 

475 

847 

372 

90 

796 

1454 

658 

140 

1031 

1864 

833 

41 

483 

861 

378 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

408 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

840 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

851 

1556 

705 

150 

1071 

1917 

846 

I.W.  Coimtv  Press.     740:4,i4, 


§He«ti?l00ical   ^xxtntnavv  for 
1919    (Dctobcv,    ^ovexxxbcv,    ^ecextxbev* 


FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  concludes  the  second  year  of  the  Sum- 
mary in  its  new  official  form. 

Attention  may  be  called  to  the  cases  of  suspected  exceptional 
focal  depth  on 

Oct.  12d.  21h.  48m.  15s.  Epicentre  (given  in  the  note  at 
end)  20-OS.  102O-5E.  ;    depth  0-020  above  normal. 

Oct.  27d.  3h.  40m.  48s.  Epicentre  16o-0S.  69o-5W. ;  depth 
0-040  belozv  normal. 

Nov.  6d.  7h.  13m.  10s.  Epicentre  13o-5N.  59o-0W. ;  depth 
0-010  beloio  normal. 

Nov.  20d.  14h.  11m.  38s.  Epicentre  13o-0S.  I660-8E.  ;  depth 
0-040  belozv  normal,  supported  by  similar  observations 
on  1918  Dec.  14d. 

The  further  discussion  of  the  Italian  Earthquakes  for  1895 — 
1914  has  led  to  a  new  view  of  the  21  minute  periodicity,  so  sur- 
prising that  details  are  reserved  until  full  confirmation  is  obtained. 
If  this  is  realised  in  time  something  more  may  be  said  on  the  last 
pages  of  this  number  of  the  Summary. 

H.  H.  TURNER. 

University  Observatory,  Oxford. 

1924   Mav  29. 


1919    OCTOBER,   NOVEMBER,   DECEMBER. 


Oct.  Id.  19h.  Sim.  2s.     Epicentre  33'-6X.  116'-4W.  (as  on  1918  Dec.  23d.). 
A  =  -  -370,  B  =  -  -746,  C  =  4-  -553  ;         D  =  -  -896,    E  =  -  -445  : 


G  =  --246,  H  =  --496,  K  = 
A       Az.  P.        O-C. 


•833. 


O-C. 


M. 


Tucson            E. 

4-8 

104 

Berkeley        x. 

6-4 

313 

Denver 

110 

53 

Victoria 

15-7 

343 

Chicago 

24  0 

62 

Georgetown 

31.9 

69 

Washington 

31-9 

69 

Ottawa 

33  1 

57 

Azores 

70-6 

57 

De  Bilt 

80-3 

32 

1    14 


9  23 


Additional  records  :    Berkeley  gives  eE 
town  eN  =  -~  16m. 58s. 


?L 


(2  10) 


—  —    e  17   10 


28     4      ?SR, 


?L 


9.9 

2-9 

e  5  0 

61 

oo 

60 

(9-4) 

11-5 

e  131 

1+0 

(?  17-4 

— 

18-2 

— 

i  18-2 

— 

e440  — 


-5m.4s.,  eV=-r5m.7s. 


George- 


Oct.  Id.     Records  also  at  7h.  (Rio  Tinto),  llh.  (Melbourne),  16h.  (Helwan  and 
near  La  Paz),  17h.  (Kingston),  ISh.  and  21h.  (Tueson). 

Oct.  2d.       Records  at    Ih.,   3h..    9h..   and    lOh.    (La   Paz),   20h.    (Taihoku),   23h. 
(Batavia). 


1919.     Oct.  3d.  9h.  37m.  20s.       Epicentre 


16  5S.  180°  0 

(.^Suggested  by  Apia). 


A  =  -•9.')  9, 


B=000,  C=--2S4;  D  =-  000,   E 

G  =  +-284,   H  =  -000,  K---959. 


1000  : 


Station  and 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

Component. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

8°  4 

73 

2     3 

-    4 

3   39 

—    8 

4  1 

— 

Riverview 

31-2 

230 

e  6   20 

-20 

i  11   29 

-25 

c  13-2 

17-6 

Sydney 

31  -2 

230 

7    10 

+  30 

11    28 

-26 

14-2 

17  4 

Melbourne 

37-4 

22!» 

— 

— 

13   28 

-    2 

19-2 

21-7 

Adelaide 

41-3 

236 

— 

— 

— 

25  0 

Honolulu 

43;-, 

31 

i  13   58 

?S 

(i  13   58) 

-57 

e  22  -9 

29-2 

Perth 

.'J9-7 

242 

13   52 

— 

20    19 

-120 

32  -4 

Tokyo 

64-6 

325 

— 

— 

— 

— 

e  30-9 

_ 

Manila 

66  •  1 

295 

e  12     2 

-r70 

— 

— 

— 

— 

Taihoku 

70-5 

307 

— 

— 

— 

30-S 

— 

Batavia 

72  1 

270 

ell     3 

-28 

— 

— 

e  38  0 

40  -8 

Zi-ka-wei 

73  7 

312 

e  11    56 

-16 

p  21   26 

-16 

— 

— 

Berkeley 

76-7 

44 

— 

e  33-7 

— 

Lick 

76  9 

45 

— 

— 

— 

— 

e  36-S 

— 

Victoria 

821 

35 

23     9 

?S 

(23     9) 

'22 

41  4 

50-2 

Colombo 

101  6 

273 

36  40 

i 

— 

— 

67-7 

Chicago 

102  6 

50 

24   48 

?s 

(24   48) 

-92 

52-7 

Kodaikanal 

104-8 

277 

60     4 

> 

— 

63-2 

64-0 

Ann  Arbor      K. 

105  0 

50 

— 

. — 





62-7 

Toronto 

108-9 

4S 

— 

. — . 

35    16 

?.SR. 

e  56-3 

62-4 

Georgetown    y,. 

110-1 

54 

— 

— 

e  30   13 

+  164 

56-9 

— 

Washington 

110-1 

54 

— 

— 

e  52  40 

i 

55  2 

— 

Ithaca             K. 

110-9 

50 

— 

— 

— 

— 

59-7 

— 

Ottawa            r:. 

111  7 

47 

— 

_ 

e  29  10 

+  87 

e  53-7 

— 

Mauritius        k. 

112  4 

240 

34   52 

?SR. 

— 

— 

— 

57-2 

Capetown 

126  9 

200 

76   16 

*L 

— 

— 

(76-3) 

Edinburgh 

140-5 

2 

40  50 

?SR, 

— 

— 

68-7 

88-4 

E<kdalemuir 

141  1 

9 

e  24    17 

?PR. 

e  31     7 

-    3 

58-7 

72-7 

Hamburg 

1421 

3.')0 

— 

e  22  40 

?PR. 

e67-7 

83-8 

Continual  on  ntxi  page. 
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station  and 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

Component. 

o 

m.  s. 

a. 

m.  8. 

s. 

m. 

m. 

Bidston 

1430 

2 

45  46 

? 

51  40 

? 

— 

77  0 

De  Bilt 

E. 

144-2 

354 

— 

— 

e  41  34 

?SRi 

e  67-7 

77-0 

N. 

144-2 

354 

— 

— 

e  42  28 

?SRi 

— 

74-6 

Uccle 

145-5 

356 

e  19  46 

[-   3] 

— 

_ 

e  47-7 

77-8 

Vienna 

145-5 

340 

19  48 

[-   1] 

— 

— . 

e  53-7 

90-7 

Strasbourg 

147-3 

349 

— 

e  22  40 

?PR. 

e  47-7 

86-2 

Paris 

147-6 

357 

e  19  53 

[+~l] 

e32  10 

? 

63-7 

— 

Helwan 

E. 

148-4 

299 

27     4 

1 

— • 

— 

— 

128-1 

N. 

148-4 

299 

29  10 

? 

— 

— 

— 

122-5 

Pola 

149-3 

340 

— 

— 

— 

— 

e  79-7 

90-5 

Moncalieri 

150-8 

349 

35     6 

1 

51   40 

? 

70-9 

95-0 

Florence 

151-1 

343 

43     6 

?SR, 

— 

— 

64-0 

79-7 

Rocca  di  Papa 

152-5 

339 

19  22 

[-37] 

■ — 

— 

e  81-2 

Coimbra 

155-2 

16 

c  40   20 

?SR  1 

e  48  40 

'J 

61-7 

81-2 

San  Fernando 

E. 

159-3 

14 

83  52 

?L 

— 

— 

87-7 

91-7 

Algiers 

159-5 

353 

— 

— 

— 

— 

89-7 

98-7 

Additional  records  and  notes:  Riverview  PS  = +llni.49s.,  MN=+15-3ni., 
MZ  =  +17-0m.,  To=9h.37m.lOs.  Melbourne  gives  PRi  = +8m.468.,  SRj 
=  +16m.43s.  Honolulu    records    iS    as    iP    and    gives    iS  = +17m.l08. 

Perth  PRi  = +17m.3s.,  SR,  = +25m.52s.,  SRj  = +18m.25s.  This  record  is 
given  at  8h.  Victoria  records  S  as  P  and  gives  S?  = +36ni.3 Is.  Chicago 
PR,  = +27ni.l8s.,  S  = -^32m.468.,  L  =4-47 -7m.  Toronto  L=+42-3ni., 
+  45-8m.,   and    +54 -9m.  Georgetown   eLN  =  +53-lm.         Ottawa  iE  = 

+  3oni.208.  and  many  L's.  Eskdalemuir  e=-41m.7s.  Hamburg 
MN  =  +81-3m.  De    Bilt    eE=+25m.40s.  Uccle    MN=+79-3m. 

Moncalieri  MN  =  +87-3m.  Coimbra  LN=+66-7m.  San  Fernando 
PE=  +84m.40s. 

Oct.  3d.     Records  also  at  7h.   (Rio  Tinto),   llh.   (Toronto),   12h.   (near  Tokyo), 
20h.  (Zi-ka-wei  and  near  Taihoku),  21h.  (Taihoku). 

Oct.  4d.  17h.  50m.  Os.     Epicentre  2°-0N.  83°-0E. 

A  =  +  -122,  B  =  +  -992,  C  =  +  -035  ;         D  =  +  -993,  E  =  -  -122  ; 
G  =  +  -004,  H  =  +035,  K  =  --999. 

The  origin  is  very  uncertain. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 


Colombo 

5-8 

327 

1   30 

0 

(2  30) 

-   9 

2-5 

4-0 

Kodaikanal 

9-9 

326 

— 

— 

— 

— 

5-2 

7-7 

Bombay 

19-6 

330 

4  33 

-   3 

— 

— 

— 

— 

Batavia 

25-2 

109 

4  41 

-59 

— 

■ — 

— 

91 

Simla 

29-6 

350 

e    9  36 

?S 

(e  9  36) 

-111 

— 

150 

Manila 

39-5 

70 

e     7      0 

-51 

— 

— 

— 

— 

Zi-ka-wei 

46-5 

49 

e  10  30 

?PR, 

— 

— 

— 

— 

Helwan 

E. 

56-3 

308 

22  24 

?SR, 

• — 

— 

— 

36-9 

N. 

56-3 

308 

17   36 

?S 

(17  36) 

-   2 

— 

31-6 

River-view 

73-2 

128 

— 

— 

e  20  12 

— 

6  32-4 

35-7 

Sydney 

73-2 

128 

33  30 

?L 

— 

— 

(33-5) 

41.0 

Hamburg 

78-4 

325 

— 

— . 

— 

— 

e  48-0 

51-0 

De  Bilt 

E. 

81-0 

323 

— 

— . 

e  36  18 

? 

e  49  0 

53-2 

N. 

81-0 

323 

— 

— 

e  22  36 

+    1 

e  42-0 

46-4 

Uccle 

81-3 

322 

— 

— 

— 

e  38-0 

44-0 

Eskdalemuir 

86-2 

326 

— 

— 

— 

— 

42-0 

— 

San  Fernand 

o 

88-2 

309 

36     0 

?L 

— 

— 

(36-0) 

— 

Riverview  gives  MN  = +34  •6m. 

Oct.  4d.  Records  also  at  Ih.  (San  Fernando),  2h.  (near  Tortosa),  3h.  (Barcelona), 
4h.  (San  Fernando),  5h.  (Florence).  6h.  (Kodaikanal),  8h.  (Azores), 
lOh.  (Apia,  La  Paz,  and  Batavia),  llh.  (Riverview),  12h.  (Florence), 
13h.  and  llh.  (Helwan),  19h.  (Kodaikanal,  Batavia,  Zi-ka-wei,  and 
Colom))0),  22h.  (Athens  and  near  Rocca  di  Papa). 

Oct.  5(1.  Records  at  Oh.  (San  Fernando),  Ih.  (Batavia,  Colombo,  and  near  Athens), 
2h.  (Helwan,  La  Paz,  Chicago,  and  near  Lick  and  Berkeley),  lOh.  (Apia), 
13h.  (Helwan),  21h.  (San  Fernando). 

Oct:  6d.  Records  at  Oh.  (San  Fernando),  2h.  (Honolulu),  8h.  (Mauritius),  lOh. 
(Rocca  di  Papa). 
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Oct.  7d.  9h.  13m.  Os. 


Epicentre  44°  ON.  20°  OE.  (as  on  1918  Aug.  4d.). 
A  =  +-676,  B  =  +-246,  C  =  + -695. 


O-C. 


s. 


O-C. 


Pola 

4-4 

el     0 

-    8 

— 

— 

Vienna 

4-9 

e  2  48 

?S 

(e  2  48) 

+  34 

Pompeii 

5-2 

1  46 

+  26 

2   16 

-   6 

Rocca  di  Papa 

5-8 

e  1      8 

-22 

2   14 

-25 

Zurich             E. 

8-7 

e  2  16 

+    4 

3  53 

-   3 

X. 

8-7 

c  2  17 

+    5 

3  53 

-   3 

L. 


e  1-4 


M. 


1-6 
3-2 


2-4 


Oct.  7d. 


Records  also  at  3h.  (RiverTiew  (3)  ),  lOh.  (close  to  Rocca  di  Papa  and 
Pompeii),  23h.  (close  to  Nagasaki). 


1919.     Oct.  8d.  4h.  40m.  30s.      Epicentre  0°  0  145°  OE. 

(as  on  1918  Sept.  2d.). 

A  =  -  -819,  B  =  +  -574,  C  =  000  ;         D  =  +  -574,  E  =  +  -819  ; 
G=000,   H=000,  K=-1000. 

Zi-ka-wei  assigns  epicentre  0°-2S.  144°-2E.     The  material  seems  scarcely  good 
enough  to  decide  the  locality  with  great  accuracy. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

27°9 

303 

e  6     6 

-    1 

10  52 

—   5 

13-4 

15-7 

Taihoku 

33-8 

320 

— 

— 

12   36 

-   2 

17-6 

19-7 

Riverview 

34-3 

171 

e  6   15 

-52 

e  11      2 

-102 

13-6 

19-7 

Sydney 

34-3 

171 

11      0 

?S 

13  30 

+  46 

16-6 

17-7 

Adelaide 

35-5 

189 

5   18 

-120 

— 

— 

15-8 

18-3 

Osaka 

35-8 

347 

7   30 

+  10 

— 

• — 

— 

16-2 

Tokyo 

360 

354 

e  5  47 

-95 

11   27 

-103 

17-8 

— 

Melbourne 

37-8 

180 

12     0 

?S 

16  24 

?SR, 

18-2 

21-7 

Zi-ka-wei 

38-3 

327 

e  7   44 

+    4 

e  13  45 

+    3 

— 

— 

Batavia 

38-6 

260 

e  8  47 

+  64 

— 

— 

— 

91 

Perth 

42-2 

218 

7   31 

-41 

13  36 

-62 

21-4 

22-6 

Honolulu 

59-5 

65 

e  9  48 

-21 

18     0 

-17 

e  28-9 

41-5 

Colombo 

65-4 

277 

23  30 

?SRi 

— 

— 

— 

— 

Simla 

71-2 

305 

e  21   12 

?S 

(21   12) 

+  32 

— 

— 

Victoria 

91-2 

42 

24  23 

?s 

(24   23) 

-   3 

43-1 

54-9 

Berkeley 

921 

52 

— 

— 

— 

— 

e  42-5 

— 

Helwan 

110-4 

302 

26  30 

?S 

(26  30) 

-62 

— 

— 

Vienna 

114-5 

326 

— 

— 

— 

— 

55-9 

— 

Hamburg 

114-9 

332 

— 

— 

— 

— 

e  58-5 

68-5 

Chicago 

116-9 

4(» 

— 

— 

29  18 

+  53 

56-5 

— 

De  Bilt 

118-0 

333 

— 

— 

23     0 

; 

e  56-5 

740 

Edinburgh 

118-5 

340 

— 

— 

— 

— 

53-5 

74-9 

Eskdalemuir 

118-9 

34(1 

34      8 

) 

41   21 

? 

50-0 

— 

Strasbourg 

119-0 

329 

— 

— 

e  28  30 

-12 

58-5 

74-3 

Uccle 

119-3 

333 

— 

— 

e  30   18 

+  94 

e  58-5 

73-5 

Florence 

119  9 

322 

30   43 

?s 

(30  43) 

+  115 

58-5 

61-9 

Rocca  di  Papa 

120-1 

320 

i  22   43 

?PR. 

— 

— 

e  63-2 

72-9 

Bidston 

120-4 

339 

58   42 

?L 

63  48 

? 

(58-7) 

68-5 

Kew 

120-8 

336 

— 

— 

— 

— 

78-5 

Oxford 

120-9 

335 

— 

— 

— 

— 

c  55-9 

76-9 

Toronto 

121  1 

36 

— 

— 

150   12 

? 

e  63-3 

78-1 

Moncalieri 

121  3 

326 

e  21     6 

?PR. 

31  39 

+  160 

40-7 

— 

Paris 

121-5 

332 

e  23  24 

?PR, 

0  37   38 

?SR, 

59-5 

74-5 

Ottawa 

122  1 

33 

— 

— 

— 

— 

59-5 

— 

Tortosa 

1280 

325 

22  ,30 

?PR. 

— 

— 

59-5 

77-5 

Algiers 

129  1 

320 

e  22  37 

?PR, 

— 

— 

76-5 

81-5 

Coimbra 

133  1 

331 

44   19 

fSR, 

57   20 

I 

69-5 

82-3 

San  Fernando 

134-8 

327 

76   30 

>.h 

— 

— 

(76-5) 

93-5 

La  Paz 

143  4 

120 

e  19  51 

[+    51 

32  51 

? 

68-5 

771 

Additional  records  and  notes  :  Manila  gives  MN  =  +14  0m.,  To  =4h.40m.368. 
Riverview  MN  =  +18-9m.,  MZ==+18-7m.  Adelaide  SR,  =  +13m.08. 
Osaka     MN  =  +18-3m.         Melboiu-ne     SR,  =  +17m.08.  Helwan     PN  = 

+  36m.30s.         Chicago  L  = +61 -5m.  and  +72  5m.  De  Bilt  e  = +30m.6s., 

MN  =  +  65  -Om.  Strasbourg  MN  =  +71  Om.  Uccle  MN  =  +  68  -dm. 

Rocca    di    Papa    eL=+71-6m.         Toronto    eL=+71-5m.,    L=+107'lm, 
and  +134  6m.         Coimbra  ePN  =  -  45m,  19s  .  MN  =  +77-4m. 


A 

Az. 

P. 

O-C. 

y. 

O-C. 

L. 

M. 

, 

, 

m.  s. 

s. 

m.  t. 

s. 

m. 

m. 

39-6 

■n-i 

i  7  51 

0 

i  14     4 

-f   4 

20-4 

23  0 

40-6 

49 

— 

— 

e  13  30 

-45 

181 

20  1 

41-9 

315 

14  35 

.'S 

(14  35) 

-    1 

20 -S 

51  0 

11 

i  9     9 

-   4 

e  16  22 

-   9 

23-7 

— 

j2-7 

40 

e  9  22 

—    2 

e  16  28 

-24 

e  23-7 



53-3 

46 

- — 

— 

i  17     4 

~r     4 

24-8 



53-6 

39 

— 

— 

c  17     7 

-r     3 

e  23-7 

25-4 

5(5 -4 

51 

c  9   4S 

0 

— 



— 

loi 

71-9 

64 

38   40 

'.h 

— 



(38-7) 
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Oct.  8d.  221i.  35m.  20s.      Epiceutre  17"-5N.  47  -5^'. 

A  =-  -r  -644,  B  -  -  -703,  C  -  +  -301  ;  D  =  -  -737,  E  =  -  -676  ; 

G  =  --203,   H=--222,   K  =  -  954. 


La  Paz 

Coimbra 

Chicago 

Paris 

Ucclc 

Moucalieri 

De  Bilt 

Rocca  di  I'apa 

Helwan 

Additioual  records  :  Cliicaj?o  rccordn  S  as  P  aud  gives  S!  =  —  18m.5s.  Mou- 
calieri records  tj  as  i  aud  gives  S5^+21m.ls.  De  Bilt  MN  =  +36-9ui. 
Helwau  PN  =  +40m.40s. 

Oct.  8d.  Records  also  at  2h.  (Riverview),  3h.  (uear  Lick),  5h.  (uear  Manila),  Ch. 
(Perth),  7h.  (Barcelona),  9h.  (Hehvan,  Riverview,  De  Bilt,  and  Paris), 
13h.  (Apia  aud  Holwan),  14h.  (Colombo),  15h.  (Helwau),  16h.  (Rocca 
di  Papa). 

Oct.  9d.  6h.  51m.  20s.     Epiceutre  3° -58.  102"-5E.  (as  on  1919  Jan.  ISd.). 

A  =  -  -216,  B  =  +  -975,  C  =  -  061  ;  D  =  -  -976,   E  =  +  -216, 

G  =  +-013,  H  =  --060,  K  =  --99S. 

A  Az.  P.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Batavia  5  1  123  1   21  -i-    2  2  21  +1  —  6-2 

Colombo  24-9  294  10  40  ?S  (10  40)  +39  —  18-7 

Manila  25-7  45  c  10  40  ?S     (e  10  40)  +24  —  — 

Kodaikaual  28-5  299  —  ^  —  —  14-8  18-4 

Taihoku  340  33  19  40  ?L  —  —  (19-7)  — 

Zi-ka-wei  39  1  26  e  7   42  -   5  —  —  —  — 

Simla  42-2  327  e  25  28  ?L  —  —  (e  25-5)  — 

Adelaide  45-9  138  19  22  ?SRi  23   10  ?L  26  1  28-2 

Melbourne  518  137  —  —  —  —  e  26-7  31-2 

Rivervnew  54-5  130  —  —  —  —  e  29-3  — 

Helwan  75-5  302  26  40  JSK,  (22  40)  +68  —  — 

De  Bilt  97-3  322  —  —  —  —  e61-7  — 

Paris  99-2  319  —  —  —  —  59-7  — 

La  Paz  1580  204  20  49  [+43]  —  —  617  631 

Additional  records  :  Batavia  gives  To  =6h. 51m. 8s.,  4^0S.  lOl'-lE.  Adelaide 
PRi  =  +21m.4s.,  SRi  =  +24m.58s. 

Oct.  9d.  17h.  _^7m.  23s.  (i)^  (  j^pi^j^utre  41    ON.  24  -OE.  (as  on  1919  Aug.  22d.). 

A  =  +  -686,  B  =  +  -314,  C  =  +  -656  ;  D  =  +  -416,  E  =  -  -909  ; 

G  =  +-596,   H  =  +-273,  K  =  --755. 

A       Az.  P.       O-C.         S.         O-C.  L.  M. 


(I)   Athens 

3-2 

192 

c  0  48 

2 

c  1   30 

+    2 

c  1-6 

2  0 

(II) 

3-2 

192 

0   51 

+    1 

1   28 

0 

e  1-6 

2-2 

(I)    Rocca  di  Papa 

90 

279 

(e  1   25) 

-51 

e  1   25 

?P 

c  4-8 

8-2 

(II) 

90 

279 

— 

e  4     0 

-   3 

4-6 

(I)   Helwan 

12-4 

152 

4     7 

I 

— 

— 



(n) 

12-4 

152 

3  42 

+  37 

— 



(6-7) 



(I)   Moucalieri 

12-9 

293 

— 

— 

e  8  30 

?L 

10-7 



(II) 

12-9 

293 

e  4  36 

+  84 

7      5 

fL 

9-7 



(I)   Strasbourg 

141 

308 

— 

. — 

— 

10-6 



(II) 

141 

308 

c  4   22 

+  55 

— 

— 

c    9-7 



(I)  Uccle 

171 

312 

— 

— 

— 



e  11-6 



(II) 

171 

312 

e  4     0 

-   6 

c  8     6 

+  46 

(e  8-1) 



(I)    De  Bilt 

17-3 

317 

— 

— 

— 

e  12-6 



(II) 

17-3 

317 

• — 

— 

— 

— 

e  11-9 

— 

Additional  records 

:   Rocca  di  Papa  iPE  = 

=  17h.6m.24s.,  iPN 

=  17h.6m.36s.. 

M  = 

17h.6m.48s. 

Helwau  PE 

=  17h.3m. 

St 

rasbourg 

f  17m 

37  s. 

Uccle 
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Oct.  9d.  Records  al=o  at  Ih.  (near  Batavia),  71i.  aud  Sh.  (uear  Athens),  9h. 
(Batavia,  near  Balboa  Heiijhtrt  aud  near  Athens  (o)  ),  lOh.  (Rocca  di 
Papa),  llh.  (La  Paz),  13h.  (Hehvau  aud  Athens),  IGh.  (Florence,  Batavia, 
and  Paris). 


1919.     Oct.  lOd.  Ih.  7m.  20s.      Epicentre  49  ON.  124°  OW. 

(as  on  191S  Dec.  6d.). 


A  =  --367,   B 


•544,   C= +-755  ;  D  =  - -829,   E  =  +  ooS 

-  -422,   H  =  -  -626,  K  =  -  -656. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

h. 

M. 

o 

o 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Victoria 

0-8 

141 

0  41 

+  29 

— 

— 

1-7 

2-2 

Berkele>-           e. 

11 

2 

173 

e  2  56 

+   9 

(5     3) 

+   4 

50 

6-9 

N. 

11 

2 

173 

e  2  42 

—    5 

(4   48) 

-11 

4-8 

111 

Z. 

11 

•> 

173 

e  2  50 

+    3 

(4  39) 

-20 

4-6 

— 

Lick 

12 

1 

171 

c  2  48 

-12 

— 

— 

. — 

— 

Denver 

16 

4 

117 

— 

— 

— 

— 

7-7 

— 

Chicago 

26 

3 

92 

5  20 

-31 

10   18 

-10 

16-4 

— 

Ann  Arbor 

28 

6 

88 

— 

— 

12  22 

+  72 

18-0 

19-7 

28 

6 

88 

— 

— 

12  28 

+  78 

181 

19-7 

Toronto 

:{0 

8 

82 

— . 

— 

— 

— 

e  18-6 

20-7 

Ottawa 

32 

5 

78 

8     0 

J  PR, 

12    10 

-   6 

e  17-5 

— 

Ithaca 

33 

•> 

82 

— 

— 

— 

— 

19-8 

— 

Georgetown 

34 

7 

89 

e  6  58 

-13 

— 

— 

211 

— 

z. 

34 

7 

89 

e  7      3 

-   8 

— 

— 

23-2 

— - 

Cheltenham     E. 

34 

9 

89 

8  40 

J  PR, 

— 

— 

21-5 

26-5 

N. 

34 

9 

89 

12   25 

?S 

(12   25) 

-29 

20-8 

21-8 

Honolulu 

38 

6 

236 

— - 

— 

— 

110 

19-7 

Edinburgh 

64 

1 

33 

— 

— . 

19  58 

+  44 

31-7 

40-5 

Bidston 

66 

1 

35 

31   22 

?L 

35   10 

? 

(31-4) 

41-5 

Tokyo 

67 

5 

299 

27    50 

?SR, 

34   19 

?L 

(34-3) 

— 

Oxford 

68 

1 

35 

— 

. — 

20  41 

+  38 

31-6 

44-5 

Kew 

68 

7 

35 

— 

— 

— 

— 

— 

41-7 

De  Bilt             E. 

70 

1 

29 

— 

— • 

20  44 

+  17 

e  30-7 

36-2 

Hamburg 

70 

4 

27 

— 

— 

— 

— 

e  31-7 

— 

Osaka 

70 

7 

301 

29   14 

?L 

— 

— - 

(29-2) 

36-4 

Uccle 

70 

9 

31 

— 

— 

21   10 

+  39 

e  31-7 

35-7 

Paris 

71 

9 

34 

c  11   33 

+  4 

— 

— 

33-7 

36-7 

Strasbom-g 

74 

0 

30 

— 

— 

^ 

e  32-7 

37-7 

Vienna 

76 

9 

26 

12     5 

+   5 

— 

— 

e  35-7 

— 

Moncalieri 

77 

0 

32 

e  22   15 

?S 

(e  22  15) 

+  26 

40-8 

— 

rfau  Fernando    e 

.   78 

4 

47 

46  40 

?L 

— 

— 

(46-7) 

48-2 

Florence 

79 

3 

30 

22  33 

?S 

(22   33) 

+  18 

34-7 

36-7 

Zl-ka-wei 

80 

9 

310 

— 

. — 

e  22  46 

+  12 

— 

— 

Rocca  di  Papa 

81 

6 

30 

i  12  46 

+  18 

24      1 

+  79 

e  48-0 

54  1 

La  Paz 

82 

1 

129 

11   52 

-39 

22  54 

+   7 

54-7 

56-2 

Taihoku 

86 

4 

305 

34   40 

?L 

— 

— 

(34-7) 

— 

Simla 

97 

7 

341 

e  46      4 

?L 

— - 

— 

(e  461) 

55-5 

Hehvau 

98 

1 

20 

62   40 

?L 

— 

— 

(62-7) 

— 

Riverview 

111 

8 

244 

— 

— 

— 

— 

e  49-4 

62-5 

Kodaikanal 

117 

9 

337 

62   58 

?L 

■ — 

— 

(63-0) 

— 

Melbourne 

118 

2 

245 

— 

— 

— - 

— 

e  60-7 

62-7 

Adelaide 

120 

1 

250 

— 

— 

55  58 

ih 

62-6 

66-2 

Additional  records:     Ann   Arbor  gives   MN=+19-9m.   and    +19-2m.,    LN  = 

+  18-2m.         Toronto  iL  =  +201m.         Ottawa  L  =  +21-7m.,    22-7m.,   and 

167  •7m..     T„=lh.lOra.7s.  De     Bilt     eLN  =  +317m.,     MN=+36-8m. 

Moncalieri   S  =- +  32m.l2s.  Osaka   MN  =  +39-2m.  San  Fernando  MX 

=  +487ni.  Ilolwan  I'N'      +66m.l0s.  Adelaide  SR,  = +58m.l0s. 


Oct.  lOd.  Records  also  at  2h.  (Tucson),  3h.  (Batavia),  6h.  and  8h.  (La  Paz),  9h. 
(La  Paz  and  Zi-ka-wei),  18h.  (Taihoku),  20h.  (Apia  and  La  Paz),  21h. 
(Taihoku),  23h.  (De  Bilt,  Edinburgh,  and  near  Mizusawa). 


I 
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Epicentre  ITOX.  139'0E. 


A=  --570,   B 

-  -   195,  C 

-  -  -656  ; 

D 

^ 

-  • 

6  56. 

E  =  + 

•755  : 

G  =  - 

•495, 

H  =  +-430,  K 

= 

-•755. 

A 

Az. 

P. 

O-C. 

}>. 

O-C. 

L. 

M. 

o 

<, 

m.  s. 

6. 

m. 

g. 

s. 

m. 

m. 

Mizusawa       e. 

-'■5 

139 

0  43 

-    4 

1 

12 

-r     3 





Tokyo 

o-o 

174 

1   48 

-26 

48 

—  23 

- — 

— 

Ootomari 

6-' 

24 

1   33 

—    •^> 

(2 

9) 

-40 

2  ■  2 

31 

Zi-ka-wei 

17 -J 

241 

e  3   17 

-50 

— 

— 

— 

Taihoku 

•Jl-6 

228 

S   35 

.'S 

(8 

35) 

—  22 

— 

— 

Colombo 

63  1 

254 

40  35 

.'L 

- 

— 

(40  C) 

— 

Hamburg 

75-8 

332 

e  11   57 

—    3 

c 

21 

43 

-r    S 

e  43  1 

47-6 

Vieuna 

771 

325 

12      9 

-f-   6 

22 

6 

4-13 

c  45-6 

501 

Ediuburt'li 

7S-0 

339 

2  2      5 

JS 

I 

(22 

5) 

+    5 

37  6 

45  9 

Eskdalemuir 

7S-0 

339 

22      9 

JS 

( 

(22 

9) 

-r     3 

31-6 

— 

De  Bill 

78-7 

333 

— 

— 

c 

22 

14 

-     6 

e  39  6 

46^9 

Uccle 

80  0 

333 

— 

— 

e 

2  "2 

29 

-    6 

c  38-6 

50^8 

Bidstou 

80  1 

337 

33   17 

> 

46 

11 

.'L 

(46-2) 

55  1 

Strasbourg 

80-7 

329 

— . 

■ — 

22 

32 

-    1 

42-4 

49-2 

Kew 

81-0 

336 

— 

— 

— 

- 

— 

— 

50-6 

Oxford 

81-0 

336 

— 

— 

22 

33 

—    2 

— 

48-8 

Pola 

811 

325 

e  23     9 

IS 

(e 

23 

9) 

+  33 

c  46  8 

530 

Paris 

82-4 

333 

i  12  32 

0 

e 

22 

51 

+    1 

43-6 

46-6 

Helwau 

82-7 

305 

. — . 

_ 

22 

35 

-19 

— 

— 

Moncalieri 

83-6 

329 

. — 

. — 

e 

22 

44 

-21 

437 

50-S 

Rocca  di  Papa 

841 

323 

c  12   23 

-20 

23 

5 

-   4 

e  47-4 

54-6 

Coimbra 

93-6 

338 

45   55 

?L 

52 

35 

? 

(45^9) 

60-9 

Rio  Tinto 

95  -2 

334 

52  35 

IL 

— 

— _ 

(52^6) 

60-6 

Sau  Fernaudo    K. 

96  -3 

332 

57     5 

?L 

— 

- 

— 

(57-5) 

61  •e 

N. 

96-3 

332 

55     5 

?L 

— 

- 

— 

631 

64-6 

Additional  records  :   Mizusawa  gives  SN  ==  +lm.9s.        Hamburg  i  =  -r22m.l3s. 
To=13h.l7m.34s.  De  BUt   eN  = +22m.28s.,     iE  = +22m.42s.,      MN  = 

+  49  ■9m.  Strasbourg    MN=+52-7m.  Hehvan     PN  = +21m.35s. 

Moncalieri   MN  =  +51-5m.         Rocca  di   Papa  iP=+12m.36s.         Coimbra 
h=-  +594m. 

Oct.  lid.     Records  also  at  4h.  (Colombo).  6h.  (Helwau).  9h.  (uear  Batavia),  llh. 
and  15h.  (2)  (Rio  Tinto),  19h.  (near  Osaka),  221i.  (Lick). 


1919.     Oct.  12d.  21  h.  48m.  15s.      Epicentre  4°  OS.  101°  OE. 


A=-190,   B  =  +979,  C  =  -070;  D  =  + -982,    E 

G=-+^013,   H  =  --069,   K  =  -998. 

But  see  note  at  end. 


•191  ; 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

o 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

6-2 

111 

i  1 

34 

-   1 

2  42 

-   7 

— 

37 

Colombo 

237 

297 

(•5 

45) 

+  20 

5  45 

?P 

11-8 

12-8 

Manila 

27  -2 

46 

c  5 

59 

-    1 

9  51 

-54 

11-4 

12  8 

Kodaikaual 

27^4 

301 

6 

15 

+  13 

(10  57) 

+    9 

110 

18-8 

Calcutta 

E. 

29  3 

336 

5 

57 

-24 

(10  57) 

-25 

11  0 

— 

X. 

29-3 

336 

5 

51 

-30 

(10  51) 

-31 

10-8 

— 

Perth 

31  2 

154 

10 

55 

?S 

(10  55) 

-59 

(15-4) 

— 

Taihoku 

351 

35 

5 

45 

-89 

— 

— 

Bombay 

36  0 

311 

7 

30 

+    8 

13   13 

-r    3 

— 

23  6 

Zi-ka-wei 

40-2 

28 

e  7 

45 

-12 

e  13  51 

-19 

— 

25  1 

Simla 

41  8 

329 

8 

15 

+   6 

15  39 

+  67 

22  6 

25^8 

Mauritius 

X. 

44  9 

244 

14 

3 

?S 

(14     3) 

-71 

21  0 

23  0 

E. 

44-9 

244 

13 

45 

? 

(14  51) 

-23 

14-8 

22  0 

Adelaide 

465 

138 

15 

10 

?S 

(15   10) 

-25 

25  6 

29-8 

Osaka 

50  5 

38 

9 

7 

-   3 

16  21 

-   4 

249 

34-8 

Melbourne 

52-4 

138 

9 

45 

+  23 

16  45 

-   4 

28-6 

32-8 

Riverview 

55  ^3 

130 

2 

5.' 

I 

7   21 

t 

c  24-8 

31  4 

Sydney 

55  -3 

130 

9 

45 

+    1 

17   33 

-    8 

27  6 

300 

Mizusawa 

E. 

56^8 

38 

9 

52 

+    1 

17   41 

-    3 

— 

— 

Ootomari 

62-6 

31 

e  10 

41 

+  12 

— 

— 

— 

— 

Helwan 

E. 

746 

303 

12 

21 

+  35 







46-8 

X. 

74^6 

303 

13 

21 

+  95 

— 

— 

— 

46-2 

Cape  Town 

81-5 

236 

22 

21 

?S 

(22   21) 

-20 

51-8 

5o  4 

Continued  on    nr.rt   p/igc. 
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A  Az.  P.  0-C.        S.  0-C.  L.  M. 

,  o  m-  ^-  s.         m.  ti.  t<.  m.  m. 

Athens  82-5  310  c  12  50  +17        23  35  -l--l:3  e  480  51-5 

Vieima  89-4  320  i  14  16  4-64    124  17  -10  e  39  0  640 

Pompeii  89-9  311  13  38  4-23       24  28  ^15  —  — 

Pola  90-8  316  e  13  28  4-8    e  23  48  -34  e37-8  60-2 

Rocca  dl  Papa  91-4  312  13   16  -   7        24  26  -   2  e  68  0  — 

Hamburg  93  8  323  i  13  45  4-   8    e  24  18  -36  e  47-8  58-8 

Zm-icli  94-6  318  e  13   42  -:-    1          —  —  —  — 

Moncalieri  95-2  315  5  59  ?            24  52  -16  41-2  62-8 

Strasbourg  95-2  319  e  12   45  -59    e  24  45  -23  e  54-8  61-6 

De  BUt  96-7  322  —  —   e  25  22  -   1  e  49-8  64-4 

Uccle  97-3  321  e  17   45  ?PRi(e24  15)  -74  —  63-6 

Paris  98-6  319  e  14     7  4-4       25     0  -42  53-8  61-8 

Kew  1001  321  —  —         —  —  —  70-8 

Tortosa  100-5  311  14  45  4-32       25  55  -   6  43  0  62-7 

Oxford  100-8  321  17   11  ?PR,      27   34  +91  33-0  65-5 

Edinburgh  101-2  326  18  33  ?PRi      27  37  +90  42-8  660 

Eskdalemuir  101-3  326  19  45  «PR,        —  _  _  _ 

Bidston  101-5  322  27     9  ?S        (27      9)  +59  —  63-8 

San  Fernaudu  lOG-2  309  66  45  ?L            —  —  73-8  83-8 

Rio  Tiuto  106-3  310  59  45  ?L            —  —  (59-8)  77-8 

Ck)imbra  107-4  311  e  18   25  ?PR,       28  48  +103  44-2  — 

Victoria  121-7  33  —  —         —  —  81-6  83-0 

Ottawa  138-5  355  —  —    122  40  ?PR,  e  66-8  — 

Toronto  140-4  0  —  —         —  —  82  0  86-4 

Ann  Arbor  141-5  5  — ■  —         —  —  71-8  — 

Chicago  141-5  10  122  50  ?PRi      32   10  ?  65-8  — 

Ithaca  141-5  356  22  57  JPRi        —  —  e85-0  — 

Georgetown  145-1  356  e  19  59  [+11]      23  19  ?PRi  —  — 

La  Paz  156-8  207  e  20  19  [  +  14]      34  41  ?  73-0  79-4 

Additional  records  :  Manila  gives  MX  =  -  12-9m.,  To  =21h.49m.24s.  Zi-ka-wei 
MN  = -26-6m.,  To=21h.4Sm.l8s.  Adelaide  PR,  = +16m.45s.         Osaka 

MX  =  +37-4m.,     To  =21h.48m.l7s.  Riverview     MX  =  +33-4m.,     To  = 

21h.50m.10s.     There  appears  to  be  some  error  here.  Mizusawa  SX  = 

^17m.39s.,      To=21h.48m.45s.  Hamburg   MX  = +49 -8m.,      T„  = 

21h.49m.25s.         Moncalieri  MX  =62 -2ui.  De  Bilt  ePRiE  = +17m.45s., 

eE  =24m.l3s.,  MX  =  ^61-Om.  Uccle  MX  = +64  ^m.  Bidston  records 

S  as  P  and  gives  S  = +35m. 21s.  San  Fernando  MX  = +75 -2m.     Coimbra 

PX=+19m.23s.  Ottawa  iE  = +23m.31s.,   LE  =  +76-8m.  Chicago 

L  = +71-8m. +86Sm. +107-Sm.  and   +123-8m.  La  Paz  iP  = +20m.24s. 

XoTE  TO  1919  Oct.   12d.  21h. 

The  above  solution  is  about  the  best  that  can  be  given  for  normal  depth  of 
focus.  But  the  Georgetown  and  La  Paz  residuals  suggest  a  high  focus.  If 
we  adopt  0  020  as  the  focal  height  and  2  -OS  102' •5E.  (which  was  deduced 
by  computation  from  a  preliminary  trial  with  1"-0S.  104" ■5E.),  the  principal 
stations  mtliin  90'  of  the  epicentre  show  errors  in    A  as  follow  : — 


Az. 

A 

Corr.  for 

A 

O-C. 

observed 

Height 

calculated 

^ 

Zi-ka-wei 

27 

38-9 

+  1-7 

37-8 

-0-6 

Ootomari 

30 

64-4 

+  2-4 

00-2 

+  1-8 

Osaka 

37 

501 

+  2-0 

48-0 

+  0-1 

Mizusawa 

37 

36-8 

+  2-3 

54-3 

+  0-2 

Manila 

47 

27  1 

+  11 

24-7 

+  1-3 

Taihoku 

33 

25-7 

+  1-5 

32-8 

-8-6 

Sydney 

131 

55-9 

+  2-3 

55-5 

-1-9 

Batavia 

134 

6-0 

0-0 

6-1 

-01 

Melbourne 

138 

52-1 

+  2-2 

52-8 

-2-9 

Adelaide 

139 

44-6 

+  20 

47-0 

-4-4 

Perth 

159 

27-8 

+  1-5 

32-5 

-6-2 

Colombo 

292 

25-7 

+  11 

24-3 

+  0-3 

Kodaikanal 

297 

28-3 

+  1-3 

27-8 

-0-8 

Bombay 

309 

36-6 

+  1-6 

35-9 

-0-9 

Simla 

325 

44-6 

+  1-7 

41-0 

+  1-9 

Calcutta 

331 

27-2 

+  1-3 

28  1 

-2-2 

Helwan 

301 

80-4 

+  2-6 

74  8 

+  30 

It  appears  that  an  epicentre  slightly  further  south  would  suit  the 
Australian  and  Japanese  records.  The  Indian  stations,  however,  do  not  seem 
susceptible  of  further  improvement. 
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Oct.  12d.  Records  also  at  5h.  and  lOh.  (La  Paz),  12h.  (Helwan  and  near  Taihoku), 
17h.  (Zl-ka-wei),  18h.  (Helwan,  Paris,  and  De  Bilt),  21h.  (near  Athens, 
Pompeii,  and  Rocca  di  Papa),  23h.  (Victoria). 

Oct.  13d.  7h.  54m.  lOe.     Epicentre  41'-5N.  28°0E.  (as  on  1918  Feb.  9d.). 

A  =  +  -661,  B  =  +  352,  C  =  +  -662  ;         D  =  +  -470,  E  =  -  -883  ; 
G  =  +  -585,  H  =  +  -311,  K  =  --749. 

A       Az.           P.       O-C.         S.         0-C.         L.  M. 

o          o          m.  8.        s.         m.  8.           8.           m.  m. 

Athens            b.          4-9     224      e  1     8      -   8         —             —           4-8  5-3 

N.         4-9     224         —             —         —             —           4-6  50 

Pompeii                    10-2     271          2  33           0         —             —            —  — 

Vienna                       10-6     313          2  51      +13          —              —             —  11-1 

Rocca  di  Papa        11-4     276      e  2  57      +    7         —             —            —  3-9 

Helwan                     12  0     166         3  50      +51         —             —            —  — 

MoncaUeri                15  1     290         4  44      +04         8  29         ?L         11-2  12-8 

Strasbourg               15-9     303      e  2  50      -61      e  8  10         ?L          (8-2)  — 

Hamburg                 171     321         —             —         —             —        e  8-8  12-8 

Uccle                         18-7     308         —             —         —             —            —  138 

De  Bilt                     18-8     312         —             _         _             _      e  10-8  17-3 

Paris                         19-3     301         —             —         —             —        e  58  — 

Additional    records:        MoncaUeri    gives    MN=+12-4m.,     To  =7h.54m.l3e. 
Strasbourg  e=+llm.563.  De  Bilt  MN  =  +13-8m. 


Oct.  13d.  13h.  4m.  10s.     Epicentre  41''-5N.  28''0E.  (as  at  7h.). 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  S3. 

s. 

m.  B. 

s. 

m. 

m. 

Athens 

4°  9 

224 

i  0  49 

-27 

— 

— 

i  0-9 

10 

Pompeii 

10-2 

271 

2  33 

0 

9     3 

?L 

(9-0) 

— 

Vienna 

106 

313 

3  22 

+  44 

— 

— 

17  1 

8-8 

Rocca  di  Papa 

11-4 

276 

2  51 

+    1 

— 

— 

7-0 

Helwan 

120 

166 

7   50 

fL 

_ 

— 

(7-8) 

— 

MoncaUeri 

151 

290 

e  5     2 

+  82 

7     1 

+  27 

100 

— 

Hamburg 

171 

321 

— 

— 

e  9-8 

15-4 

Uccle 

18-7 

308 

— 

— 

— 

— 

e  9-8 

— 

Do  Bilt 

18-8 

312 

-^ 

— 

— 



11-3 

11  6 

Paris 

19-3 

301 

— 

— 

— 

— 

e  9-8 

— 

Additional  records:     Rocca  di  Papa  gives  MN  =  +5-2m.  Helwan  PN 

+  9m.50s.         Hamburg  MN  = +13  ^m.  De  Bilt  MN  = +ll-7m. 


Oct.  13d.  Records  also  at  5h.  (Batavia  and  Manila),  6h.  (Helwan),  13h.  (near 
Athens),  14h.  (near  Athens  (4)  ),  15h.  (Helwan  and  near  Athens),  16h. 
(Taihoku),  17h.  and  18h.  (near  Athens),  20h.  (San  Fernando  and  Lick), 
21h.  (near  Athens),  22h.  (near  Lick). 

Oct.  14d.  16h.  55m.  40s.     Epicentre  11°0N.  88'-0W. 

A  =  +  034,  B  =  -  -982,  C  =  +  191  ;         D  =  -  -999,  E  =  -  035  ; 
Q  =  +007,  H  =  -190,  K  =  --982. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


Vieques          e. 

23  0 

67 

— 

— 

— 

— 

7-6 

9-9 

Cheltenham   e. 

29-4 

IS 

6   18 

-    4 

(11   20) 

-    4 

11-3 

21-8 

X. 

29-4 

18 

6  21 

-    1 

(11   30) 

+    6 

11  5 

13-5 

Chicago 

30-8 

(1 

6  28 

-    8 

(11   20) 

-28 

11-3 

— 

La  Paz 

33-8 

144 

34   37 

I 

— • 

— 

— 

— 

Ottawa 

35-9 

16 

— 

— 

— 

— 

e  17-3 

— 

San  Fernando 

77  0 

55 

32   20 

?L 

— 

— 

(32-3) 

— 

Bidston 

78-2 

38 

37   50 

?L 

— 

— 

(37-8) 

421 

De  Bilt           E. 

83-3 

39 

— 

— 

— 

— 

e  38-3 

44-8 

X. 

83-3 

39 

— 

— 

e  37   20 

2 

e  42-3 

43-2 

Hamburg 

35-9 

37 

— 

— 

— 



e  46-3 

— 

Helwan 

108-9 

52 

5S   20 

?L 

— 



(58-4) 

— 

Additional  records  :    Chicago  gives  S?  = +9m. 3 2s.  Bidston  gives  its  record 

as  at  16h.         Helwan  PN  = +71m.20s. 
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Oct.  14d.  Records  also  at  Oh.  (San  Fernando),  3h.  (near  Rocca  di  Papa),  6h. 
near  Mizusawa  and  Tokyo),  8h.  (near  Tokyo),  9h.  (Florence),  llh.  (Apia 
and  Riverview),  12h.  (Colombo,  Victoria,  Helwan,  and  Chicago),  19h. 
(near  Athens). 

Oct.  15d.  15h.  45m.  40s.     Epicentre  23'-3X.  122°0E. 

A  =  -  -487,  B  =  +  -779,  C  =  +  -396  ;         D  =  +  -848,  E  =  -^  -530  ; 
G=--209,  H=+-335,  K=--918. 

A  Az.  P.  O-C.         S.  O-C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Taihoku                      1-8  345  0  29  -f    1  —  —  OS  — 

Hokoto                        2-3  276  0  36  0  —  —  10  2  0 

Zi-ka-wci                     7-9  356  1   58  -   2  e  3  30  -   4  —  4-3 

Manila                          8-8  186  e  2  32  -19  —  _  _  _ 

Helwan  79-2  298  53  20  ?L  —  —  (53-3)  — 

Hamburg  83-5  326  e  43  20  ?L  —  —  e  51-3  53-3 

De  Bilt  86-7  326  —  —  —  —  e  46-3  55-2 

Strasbourg  87-4  322  —  —  —  —  —  55-3 

Uccle  87-8  325  —  —  —  —  e  43-3  57-3 

Edinburgh  88-3  331  55  20  ?L  —  —  (55-3)  56-8 

Paris  90  0  324  —  —  —  —  53-3  — 

Additional  records  :  Zi-ka-wei  gives  MX  =  -f  4  ^m.,  To  =  15h.45m.45s.       Helwan 
PX  =  -^52m.20s.  (?L).  De  Bilt  MX  =  -f  56-5m. 

Oct.  15d.  Records  also  at  Oh.  (San  Fernando),  2h.  (La  Paz),  8h.  (Rio  Tinto  and 
Florence),  9h.  (Azores),  12h.  (Xagasaki),  22h.  (near  Taihoku),  23h.  (near 
Athens). 

Oct.  16d.  Records  at  Ih.  (Florence),  oh.  (near  La  Paz),  19h.  (Helwan  and 
Taihoku),  21h.  (Manila). 

Oct.  17d.  Records  at  3h.  (near  Tokyo),  5h.  (Florence),  8h.  (San  Fernando), 
14h.  (La  Paz),  17h.  (Apia  and  Tokyo),  22h.  (Batavia). 

Oct.  18d.  Records  at  4h.  (Taihoku).  6h.  (Manila),  lOh.  (near  Athens),  13h.  and 
llh.  (La  Paz),  15h.  (Simla  and  near  Lick  and  Berkeley),  18h.  (near  Lick 
and  Berkeley),  19h.  (shock  in  Southern  Europe  recorded  at  Rocca  di 
Papa,  Tortosa,  San  Fernando.  Barcelona,  Strasbourg,  and  Paris,  b\it 
the  records  do  not  seem  to  admit  of  a  formal  determination). 

Oct.  19d.  Ih.  32m.  288.     Epicentre  16'oS.  180°0  (as  on  Oct.  3d.). 

A  =  -  -959,   B  =  000,   C  =  -  -284  ;  D  =  000,  E  -  -r  1  -000  : 

G  =  +  -284,   H=000,  K=--959. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 


Sydney 

31-2 

230 

11    32 

?S 

(11   32) 

-22 

140 

16-0 

Riverview 

31-2 

230 

e  7   26 

+  46 

e  12     9 

-rl5 

e  13  9 

14-7 

Melbourne 

37-4 

229 

13  32 

?S 

(13  32) 

-    2 

e  17-5 

20  0 

Adelaide 

41-3 

236 

8     8 

-^    3 

14   20 

—    5 

19-8 

23-1 

De  Bilt 

E. 

144  2 

354 

— 

— 

e  36  14 

> 

e  84-5 

91-3 

N. 

144-2 

354 

— 

— 

— 

— 

e  53  0 

91-4 

Uccle 

145-5 

356 

— 

— 

. — 

— . 

e  78-5 

91  -5 

Paris 

147  6 

357 

— 

. — 

— 

— 

e  88  -5 

— 

Helwan 

148-4 

299 

55   32 

1 

— 

. — . 

(90-5) 

— 

Rocca  di  Papa 

152-5 

339 

— 

— 

— 

— 

e  94-8 

— 

Riverview  gives  MX  ^  +15-0m.  .\delaide  PR,  -  -lOm.Ss. 

Oct.  19d.     Records  also  at  5h.  (Batavia  and  Colombo),  6h.  and  lOh.  (Helwan), 
12h.  (Manila),  21h.  (San  Fernando),  22h.  (near  Athens  (2)  ). 

Oct.  20d.     Records  at  Ih.  (Florence),  5h.  (Batavia),  12h.  (Apia),  13h.  (Melbourne). 
14h.  (Perth  and  near  Athens).  15h.  (Berkeley).  21h.  (San  Fernando) 
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Oct.  21d.  Oh.  24m.  508.     Epicentre  41°1N.  14° -OE.  (as  on  191S  Mar.  22d.). 
A  =  +-732,  B=+183,   C=  +  -656. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  9. 

9. 

m. 

m. 

Pompeii 

0°4 

-0     2 

-   8 

— 



— 

0-3 

Rocca  di  Papa 

1-3 

0   15 

-   5 

0  57 

+  19 

(10) 

10 

Florence 

3-5 

-0  22 

-77 

— 

— • 

— 

— 

Moncalieri 

61 

1  56 

+  23 

3  24 

+  38 

4-8 

— 

Vienna 

7-4 

1   30 

-22 

— 

— 

2-8 

30 

Zm-ich 

7-4 

e  1   31 

-21 

i  3   24 

+    3 

— 

4-4 

Athens 

8-1 

e  1   26 

-37 

(e  3  46) 

+    6 

e  3-8 

— 

Strasbom-g 

8-8 

e  2  38 

+  25 

4   23 

+  25 

(4-4) 

5-2 

Paris 

11-3 

— 

— 

e  4  35 

-27 

e  61 

8-2 

Uccle 

11-9 

— 

. — . 

e  5   10 

-   7 

e  6-7 

— 

De  Bilt 

12-6 

— 

— 

• — 

— 

e  6-8 

8-9 

Hamburg 

12-9 

— 

— 

— 

— 

e  6-3 

9-2 

Additional  records  :    Vienna  gives  PNZ  =  +lm.279.         Zurich  eN  =  +lm.40s. 
MN=+4-6m.  De  Bilt  MN  = +8-5m. 


Oct.  21d.  5h.  41m.  459.     Epicentre  26°0S.  SS^OE.  (as  on  1915  May  8d.). 

A  =  +  -708,  B  =  +  -553,  C  =  -  -438  ;         D  =  +  -616,  E  =  -  -788  ; 
G  =  --345,   H  =  --270,  K  =  - -899. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.   r<. 

9. 

m.  9. 

9. 

m. 

ni. 

Helwan 

56°4 

353 

34    15 

?L 

— 

— 

(34-2) 



Rocca  di  Papa 

71-6 

340 

— 

— 

— 

— 

e  49-6 

53-6 

Strasbourg 

79-3 

341 

• — 

— 

— 

— 

58-2 

— 

Paris 

80-4 

337 

— 

— 

— 

— 

e  52-2 

— 

Uccle 

82-3 

340 

. — 

— 

e  22  39 

-10 

e  42-2 

49-2 

De  Bilt 

83-2 

341 

• — 

— 

e  23     5 

+    6 

e  49-2 

53-8 

Hamburg 

83-2 

345 

— 

— 

e  27   22 

2SR, 

34-2 

Additional  record 

s  :   De  Bilt  gives  MN  = 

+  54 -6m.        Hamburg 

B  =  +30m.45s.. 

MZ=  +33-4m. 

Oct.  21d.  21h.  21m. 

Os.     Epicentre  7°-0S.  148'-0E 

.  (as  on  1913  Oct.  lid.). 

A  =  -  -842, 

B  =  +a 

26,  C 

=  -122 

;         D 

=  +  -530 

E=  + 

■848  : 

G  =  + 

-103, 

H  =  -065,   K  = 

=  -  -992. 

A 

Az. 

P. 

O-C. 

s.    ■ 

O-C. 

L. 

M. 

„ 

„ 

m.  a. 

8. 

m.  s. 

8. 

m. 

m. 

Sydney 

27-0 

174 

11   24 

?S 

(11   24) 

+  43 

14  8 

17-4 

Riverview 

27-0 

174 

• — 

• — 

i  11  30 

+  49 

e  151 

16-7 

Adelaide 

29-3 

196 

— 



— 

19-3 

20-8 

Melbourne 

30-9 

185 

12     0 

?s 

(12     0) 

+  10 

22-7 

240 

Manila 

34-4 

309 

e  7   42 

+  34 

Batavia 

40-9 

269 

e  8     0 

-    2 

— 

— 

— 



Taihoku 

411 

322 

— 

— 

— 



e  18-0 



Zi-ka-wei 

45-9 

328 

e  8   54 

+  15 

— 

— 



Honolulu 

601 

60 

18   18 

iS 

(18   18) 

-   6 

28-4 

38-5 

Mauritius 

87-7 

250 

45     6 

?L 

— 

. — 

(451) 

48-2 

Victoria 

94-4 

42 

— 

— 

— - 

— 

48-2 

54-2 

Helwan 

116-5 

299 

30     0 

?S 

(30     0) 

+  98 

(55-0) 

Chicago 

119-9 

45 

— 

— 

— 

— 

e  60  0 



Toronto 

124-8 

40 

— 

— 

— 

— 

e  71-9 

74-5 

De  Bilt 

125-6 

331 

e  33   44 

?SR, 

— 



e  65-0 

67-9 

Ottawa 

126-1 

37 

— 

— 

— 

. — 

e  64-0 

Edinburgh 

126-1 

340 

— 





. 

72-8 

77-5 

Eskdalemuir 

126-5 

340 

— 

— 

- — 



65-0 

Strasbourg 

126-6 

326 

— 

— 

. — 

— 

690 

. 

Uccle 

126-8 

330 

— 

. — 

. — 



e  59-0 

77-0 

Bidston 

128-0 

340 

68  36 

.'L 

73     0 

? 

(68-6) 

79-3 

Kew 

128-4 

335 

— 

— 

— 

— 

86-0 

Paris 

1290 

330 

■ — 

— 

— 

■ — 

e  740 

78-0 

Additional  records:    Riverview  gives  ePR, --  +8m.59.,  MN  =  +17-5m.,  MZ  = 
.+  17-2m.         Chicago  L=+66-0m.         Toronto   E=+64m.489.  De   Bilt 

e=  ^54m.3s.,  MN=+74-4m. 
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Oct.  21(1.     Records  also  at  Oh.  (San  Fernando),  3h.  (Lick  and  near  Miztisawa), 
4h.  (near  Athens),  oh.  (Cape  Town),  9h.  (Rocca  di  Papa),  17h.  (Apia). 


Oct.  22d.  6h.  5m.  30s.     Epicentre  40°-0X.  14'-0E. 

A  =  +  -743,   B  =  +  185,  C  =  +  -643  ;     D  =  +  -242,  E  =  -  -970 
G  =  +-624,    H=+155,  K  =  --766. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

^ 

m.  s. 

B. 

m.  s. 

s. 

m. 

m. 

Pompeii 

0°-8 

29 

0  56 

+  44 

— 

— 

— 

2-5 

Rocca  di  Papa 

20 

331 

i  0  34 

+    3 

— 

— 

— 

- — - 

Florence 

4-3 

.332 

1   13 

+   6 

— 

— 

1-8 

2-5 

Milan 

6-5 

32S 

2  24 

+  45 

4   12 

?L 

(4-2) 

5-2 

Moncalieri 

6-8 

319 

1   34 

-10 

2  39 

-26 

37 

Marseilles 

7-2 

300 

2  48 

+  59 

3  41 

+  26 

4-9 

5-5 

Zurich             E. 

8-3 

334 

2     8 

+    2 

i  3  50 

+    5 

— 

4-5 

N. 

8-3 

334 

2     5 

-   1 

i  3  51 

+    6 

— 

5-6 

Vienna 

8-4 

11 

2   16 

+    9 

(3   31) 

-16 

3-5 

5-3 

Algiers 

91 

253 

— 

— 

— 

e  4-5 

7  0 

Barcelona 

91 

283 

e  2  16 

-   2 

— 

— 

5-5 

8-2 

Besancon 

9-2 

324 

2  26 

+   7 

5  25 

?L 

7-5 

7-5 

Strasbourg 

9-6 

334 

2   23 

-   1 

e  3  45 

-33 

4  0 

7-4 

Tortosa 

10-3 

279 

2  32 

_   2 

4   12 

-25 

4-4 

7-9 

Paris 

120 

321 

e  3     0 

+    1 

e  6      1 

+  42 

71 

6-5 

Lemberg 

121 

32 

— 

— 

e  5  36 

+  15 

7-0 

9-2 

Uccle 

12-7 

331 

e  3     5 

-   4 

— 

61 

— 

De  Bilt 

13  5 

336 

e  3  16 

-   4 

— 

— 

e  61 

101 

Granada 

140 

264 

3  34 

+    8 

6  28 

+  20 

— 

— 

Kew 

151 

324 

— • 

— 

— 

— 

— 

8-5 

Oxford 

15-8 

323 

3   47 

_   2 

6  45 

-   5 

— 

10-7 

San  Fernando 

16-2 

264 

9     0 

?L 

— 

— 

(9-0) 

100 

Coimbra 

171 

278 

7   22 

?S 

(7   22) 

+    2 

(8-7) 

11-2 

Hehvan 

17-4 

120 

8   .30 

?L 

— 

(8-5) 

— 

Eskdalemuir 

191 

329 

4   31 

+    1 

8     9 

+    5 

9-7 

— 

Taihokn 

8C-7 

61 

44   55 

?L 

— • 

— 

(44-9) 

— 

Additional   records:     Zurich    ePZ  =  +2m.6s.,    To  =6h.9m.20p.  Vienna   i  = 

+  3m.5s.         Strasbouru:     MN=+6-7m.,      T,  =6h.9m.l5s.  Paris     MX  = 

+  7-5m.,   T„=6h.llm.31s.  Lemberg  -i^8m.6s.         De  Bilt  MN  =  +9-7m. 

Coimbra  records  S  as  P  and  L  as  S?,  also  L  =  +10 -em.,  To  =6h.l4m.l2s. 


Oct.  22d.     Records  also  at  2h.   (Batavia),  5h.   (near  MarseiUes),  6h.   (Rocca  di 
Papa  (3)  ),  llh.  (Apia),  12h.  (Manila),  21h.  (near  Athens),  22h. 


(Mauritius). 


Oct.  23d.     16h.  3m.  os.     Epicentre  2'IN.  127'-8E.  (as  on  1918  Oct.  22d.). 

A  =  -  -612,   B  =  +  -790,  C  =  +  037  ;         D  =  +  -790,  E  =  +  -613  ; 
G  =  -022,   H  =  +029,  K  =  - -999. 

A       Az.  P.       0-C.         S.  O-C.        L.  M. 


Manila 

14-2 

332 

e  3  25 

-    4          — 







Batavia 

22-5 

248 

5     6 

-   5          9   18 

-^    3 

— 

— 

Riverview 

421 

150 

— 

—    e  14   19 

-17 

— 

27-4 

Colombo 

48-0 

277 

— 

— 

16-9 

Honolulu 

74-5 

69 

e  20  25 

?S     (e  20  25) 

-55 

e  37-9 

45-9 

Hehvan 

94  -5 

300 

30  55 

?SR,         — 

— 

De  Bilt 

107-6 

326 



e  54-9 

58-9 

Uccle 

108-6 

325 

— 

—         — 

— 

e  54-9 

— 

Paris 

110-G 

325 

— 

• —         — 

— 

e  67-9 

— 

De  Bilt  gives  MN  =  +59 -3m. 


Oct.  23d.  Records  also  at  Oh.  (Honolulu  and  near  Lick),  Ih.  (near  Berkeley), 
4h.  (near  Tokyo.  Pompeii,  and  Rocca  di  Papa),  6h.  (Hcl-svan  and  San 
Efemando),  8h.  (Rocca  di  Papa).  lOh.  (Helwan),  15h.  (De  Bilt).  20h. 
(Tokyo.  Andalgala.  Mcnilo2a,  Cipollctti.  and  La  Quiaoa). 
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Oct.  24d.  20h.  32m.  15s.     Epiceutre  27°oX.  eS'-GE. 

A  =  +  -394,  B  =  -r  -794,  G  =  -  -462  ;         D  =  +  -896,  E  =  -  -445  ; 
G=+-205,  H  =  +-414,  K=--887. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

g 

^ 

m.  s. 

s. 

m.  .s. 

6. 

m. 

m. 

Bombay 

121 

133 

2  53 

—    7 

— 



— 

101 

Simla 

12-3 

70 

e  5  27 

(S 

(e5  27) 

+     1 

(6-2) 

8-8 

Kodaikaual 

21-7 

140 

15     9 

'! 



— 

Colombo 

25-7 

140 

9  45 

Iti 

(9  45) 

-31 

15-8 

17-8 

Hehvan 

K. 

28-3 

283 

10  45 

?8 

(10  45) 

-19 

— 

20-2 

X. 

28-3 

283 

10  21 

?.S 

(10  21) 

-43 

— 

10-8 

Pompeii 

42  1 

301 

7   58 

-14 

— 

— 

— 

Rocca  di  Papa 

43  o 

302 

c  8   10 

-12 

— 

— 

— 

10-2 

Moncalieri 

47-3 

309 

e  9     7 

+  18 

IG   IG 

-31 

25-8 

— 

Do  Bilt 

B. 

49-5 

318 

0  9     7 

+    3 

16   10 

-    3 

e  27 -S 

30-3 

X. 

49-5 

318 

— 

— 

— 

— 

c  24-8 

29  0 

Uccle 

49-9 

317 

c  9      3 

-    3 

e  10   13 

—   5 

e  24-8 

— 

Paris 

50-9 

313 

e  9     8 

-    4 

e  10  35 

-f    5 

31-8 

— 

Bidston 

54-5 

318 

24  57 

?L 

30  27 

? 

(25-0) 

37  0 

Edinburgh 

54-6 

320 

— 

— 

17   21 

+    5 

34-8 

39-4 

De  Bilt  gives  also  ePRjE  =  +llm.2s.,  eSR,E  =  +19m.48s.,  T„  =20h.32m.30s. 


Oct.  24d.  Records  also  at  2h.  (near  Batavia),  3h.  (Rocca  di  Papa),  5h.  (Colombo, 
Batavia,  and  Helwan),  8h.  (Rio  Tinto),  llh.  (Edinburgh),  14h.  and  23h. 
(Apia). 


Oct.  25d.  13h.  50m.  25s.     Epicentre  40°-0N.  14"  OE.  (as  on  Oct.  22d.). 


•743,  B 


•185,  G  =  +  ^643  ;         D  =  +  ^242,  E  = 
+  •624,  H  =  +155,  K=-766. 


■970, 


The  identity  of  the  origin  is  not  very  clearly  indicated,  though  it  fits  as  well  as 
any  other.  It  would  seem  that  several  records  are  one  minute  in  error.  The 
interval  from  Oct.  22d.  6h.  55m.  is  3d.  7h.  44-9m.  =228X  210m. -31m. 


Az. 


O-C. 


O-C. 


M. 


Pompeii 

OS 

29 

2     5 

+  113 

3     3 

+  161 

— 

3-6 

Rocca  di  Papa 

20 

331 

1   25 

+  54 

1  57 

+  62 

— 

3-2 

Florence 

43 

332 

1      5 

-   2 

— 

— 

— 

1-4 

Milan 

6  5 

328 

3  59 

?L 

4  47 

? 

(4^0) 

60 

Moncalieri 

6^8 

319 

2     0 

+  16 

2  45 

-20 

— 

4  0 

Marseilles 

7^2 

300 

3   12 

?S 

(3    12) 

-    3 

(4-2) 

— 

Zm-ich 

E. 

8^3 

334 

2      9 

+    3 

2  58 

-47 

3-7 

N. 

8^3 

334 

2      9 

+   3 

2  57 

-48 

• — 

3^7 

Vienna 

8-4 

11 

2  28 

+  21 

(e  3  40) 

-   7 

e  37 

4-2 

Algiers 

91 

253 

e  6   10 

?L 

— 

— 

(e  6^2) 

— 

Besaucon 

9-2 

324 

3  22 

+  63 

4     5 

-    3 

4-6 

— 

Strasbourg 

9-6 

334 

2   24 

0 

c  4      2 

-16 

— 

6-9 

Paris 

12  0 

321 

e  4   19 

Jrt 

(4   19) 

-CO 

7^0 

— 

Uccle 

127 

331 

— 

— 

e  5  35 

-   2 

— 

— 

De  BUt 

135 

336 

— 

— 

— 

— 

6  3 

7^2 

Hambm-g 

13-8 

350 

— 

— 

— 

— 

e  6-6 

9-7 

Edinburgh 

195 

330 

■ — 

— 

— 

— 

106 

— 

Additional  records:  Florence  gives  P?  = +55s.  and  P  =  +lm.8s.  Zurich 
ePZ= +2m.l08.,  T„  =13h.53m.228.  Vienna  i=+2m.528.,  MZ  =  +43m. 
Paris  eS  =  +5m.53s.,  T„  =13h.56m.l8s.  De  Bilt  MX  =  +7  0m.  Ham- 
burg MN  =  +9  •5m. 
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Oct.  2od.  17h.  10m.  _^0s.  (i)^  (  Epicentre  37^0X.  26"0E.  (as  ou  1919  April  od.). 

A  =  +  -718,   B  =  +  -350,  C  =  +  002  ;         D  =  +  -138,   E  =  -  -899  : 
G  =  +o41,   H  =  +-263,  K  =  --799. 

The  iuterval  is  near  12 -Om. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m. 

B. 

s. 

m.  s. 

s. 

m. 

m. 

I  Athens 

2°-0 

301 

0 

44 

+  13 

— 

— 

11 

1-5 

II 

2  0 

301 

0 

45 

+  14 

— 

— 

11 

1-2 

I  Helwau               e. 

8-3 

116 

2 

36 

+  30 

— 

— 

— 

12-4 

I                                         X. 

8-3 

146 

2 

54 

+  48 

— 

— 

— 

5-8 

I  Pompeii 

9-7 

296 

2 

27 

+    1 

4     8 

-13 

60 

7-0 

II 

9-7 

296 

3 

38 

■?s 

(3  38) 

-43 

(61) 

— 

I  Rocca  di  Papa 

11-3 

299 

2 

47 

-   2 

6     0 

?L 

(6-0) 

— 

II 

11-3 

299 

•> 

48 

-   1 

— 

— 

— 

3-9 

I  Budapest 

11-6 

337 

— 

- 

— 

— 

— 

6-7 

— 

I  Lemberg 

12-9 

355 

e  3 

6 

-   6 

0  4  54 

-48 

0  7-0 

8-3 

11 

12-9 

355 

— 

- 

— 

c  5     4 

-38 

7-8 

8-4 

I  Florence 

131 

306 

3 

23 

+   9 

— 

— 

6  0 

90 

I  Vienna 

13-2 

331 

i  3 

19 

+   3 

i  5     5 

-44 

161 

9-7 

n 

13-2 

331 

3 

18 

4-     2 

. — - 

— 

— 

9-3 

I  Milan 

15-2 

309 

21 

26 

'l 

— 

— 

— 

24-3 

I  Moncalieri 

15-9 

306 

i  3 

52 

+    1 

7      0 

+    7 

8-8 

13-5 

II 

15-9 

306 

e  3 

32 

-19 

— 

— 

11-9 

— 

I  Zurich 

16-5 

315 

e  4 

0 

+    1 

e  7   20 

+  13 

— 

— 

I  Marseilles 

16-9 

298 

4 

12 

+   8 

7   28 

+  12 

110 

. — 

I  Strasbourg 

17-6 

317 

i  4 

20 

+    8 

i  7   38 

+    7 

90 

12-6 

II 

17-6 

317 

e  5 

18 

+  66 

— 

— 

— 

— 

I  Besancon 

17-9 

311 

4 

21 

+    5 

7   47 

+    9 

110 

— 

I  Algiers 

18-3 

276 

4 

22 

+    1 

7   46 

-    1 

12-5 

15-5 

I  Barcelona 

18-9 

291 

4 

28 

0 

7   56 

-   4 

9-6 

15-4 

I  Hamburg 

19-9 

332 

e  4 

42 

_    2 

i  8  26 

+    5 

— 

16-3 

II 

19-9 

332 

i  4 

43 

-    1 

e  8  28 

+    7 

— 

16-3 

I  Tortosa 

20  1 

289 

4 

39 

-    3 

8  24 

-   1 

9-8 

14-6 

I  Uccle 

20-7 

319 

e  4 

48 

-    1 

8  38 

0 

e  110 

13-9 

II 

20  -7 

319 

e  4 

50 

+    1 

— 

— 

— 

— 

I  Paris 

20-7 

312 

e  4 

51 

+    2 

i  8  40 

+   2 

110 

15  0 

II 

20-7 

312 

6 

56 

+  127 

e  8  40 

+    2 

13-7 

— 

1  De  Bilt 

21  0 

322 

4 

56 

+    3 

8  48 

+   4 

110 

15-2 

II 

21  0 

322 

c  5 

0 

+   7 

— . 

— 

— 

151 

I  Kew 

23-5 

316 

— 

- 

— 

— 

— 

— 

90 

I  Granada 

23-5 

280 

5 

31 

+    8 

c  9   13 

-22 

— 

— 

I  Oxford 

21  -2 

316 

5 

24 

-   6 

— 

— 

— 

16-7 

I  San  Fernando     x. 

25-7 

279 

5 

42 

-   3 

10   12 

-   4 

— 

180 

I  Bidston 

25-9 

319 

11 

18 

.'S 

(11   18) 

+  58 

(15-5) 

20-5 

I  Eskdalemuir 

2G-9 

322 

5 

50 

-   7 

10   45 

+   6 

13-8 

— 

I  Coinibra 

26-9 

288 

6 

10 

+  13 

— 

— 

i  20-8 

21-3 

I  Edinburgh 

27  -2 

323 

5 

52 

-   8 

10  48 

+    3 

— 

10-9 

I  Cape  Town 

71-3 

186 

37 

48 

?L 

— 

— 

(37-8) 

440 

Additional  records  :    Athens  (I)  gives  IP  =  +47s.,  To  =17h.  lOm.lls.         Athens 
(II)  iP=+47s.,   T„=17h.53m.32s.  Moncalieri   (i)   MN=+10-8m.,   T„  = 

17h.9m.59s.  Hamburg     (I)     iSE  = +8m.28s.,     MZ=+13-6m.,     MN  = 

+  13-7m.,    T„=17h.lOm.2s.,    (ii)    MN  =  +13-6m.  Paris   iP  =  +4m.56s., 

To=17h.l0m.5s.  De  Bilt  m  =  +8m.52s.,  MN  =  +12-4m.,  T„  =17h.l0m.6e. 

San  Fernando  SE  =  +10m.0s.,  MN  =  +190m.,  T„  =17h.lOm.l8s.         Coimbra 
has  been  corrected  by  +10m.         Edinburgh  SRt  =  +llm.l58. 


Oct.  25d.  Records  also  at  31i.  (San  Fernando),  oh.  (Helwan),  llh.,  16h.,  17h. 
(8),  18h.  (3),  and  19h.  (Athens),  20h.  (Athens  (3)  and  San  Fernando), 
21h.  (Athens),  22h.  (San  Fernando). 


""''•  ''*"•  18Lom:4M'-(n)  ;  l^Pi<^'^"trc  -IN.  UVSB.  (as  on  Oct.  23d.). 

A  =  -  -ei-J,   B  =  +  -790,   C  =  +  037  ;  D  =  +  -790,   E  -  4-  013  ; 

G  --  -  02-',   H  -  +  029,  K  -  -  -999. 


lie  intervals  froi 

ja  Oct. 

23d.  1 

I3h.  3  1m. 

are  2 

12X210m 

-lot 

m.  and 

214  X 

21 -Om.  -6-3ni. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

, 

o 

m.  s. 

s. 

m.  6. 

s. 

m. 

■  m. 

I  Manila 

14-2 

332 

c  3  26 

—   ;; 

— 

— 

— 

— 

II 

14-2 

332 

e  3   26 

—   J 

6   14 

-    1 

7  0 

7-4 

I  Batavia 

22 -o 

248 

5      5 

-   6 

e  9   26 

-11 

— 

10-8 

II 

22  0 

248 

i  5   10 

-    1 

9   25 

-rlO 

— 

110 

II  Riverview 

42  1 

150 

— 

— 

e  17   14 

JSR, 

— 

27-4 

II  Honolulu 

74-5 

69 

— 

— 

— 



38-2 

45-7 

11  Hehvau 

94  J 

300 

32    14 

?.SR, 

— 



(44-2) 

II  De  Bilt 

107-6 

326 

— 

— 



c  55-2 

— 

II  Uccle 

108C 

325 

— 

— 

— 



e  55  -2 

— 

Additional  records  :  Manila  II  y;ives  MX  =  +S-9m.,  To  ^18h.50m.42s.  Batavia 
gives  To  ^18h.50m.37s.,  and  Epiceutre  2''-3N.  129  -OE.  which  would  probably 
do  as  well  or  better  for  tliis  earthquake  and  for  that  of  Oct.  23d. 


Oct.  26d.  Records  also  at  3h.  (Marseilles  and  near  Florence  and  Rocca  di  Papa), 
6h.  and  7h.  (2)  (near  Athens),  8h.  (Hehvan),  9h.  (2)  and  llh.  (near 
Athens),  llh.  (Riverview),  loh.  (Hehvan),  16h.  (Bidston),  20h.  (Lick), 
21h.  (San  Fernando),  22h.  (Berkeley). 


Oct.  27d.  3h.  40m.  48s.     Epicentre  16= -OS.  69= -5 W. 
A  =  +  -337,  B  =  -  -900,  C  =  -  -276  ;         D  -■ 


G  =  -097,   H 


937,   E 
+  •258,  K  =  --961. 


■350  ; 


A  focal  depth 

0  040 

is  ass 

umed. 

as  sugg 

Bsted  by  the  Os 

dka  res 

dual. 

Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

S 

O-C. 

L. 

M. 

„ 

„ 

3 

m.   s. 

s. 

m. 

s. 

s. 

m. 

m. 

Balboa  Hts.       n. 

-2-3 

26-9 

338 

5      0 

-34 

9 

37 

-18 

14-0 

9-9 

Washington 

-4-4 

55-4 

353 

11     42-/ 

?  PR, 

19 

12? 

V 

e  29-2 

— 

Ithaca 

-4-6 

58-8 

355 

9    42 

-  8 

e  17 

36 

+  25 

27-5 

— 

Ann  Arbor 

-4-6 

59-8 

349 

— 

— 

- 

_ 



19-2 

— 

Cliicago 

-4-6 

60-2 

346 

9    49 

--  6 

17 

34 

-  5 

26-2 



Toronto 

-4-6 

60-4 

352 

10     18 

+  33 

18 

30 

-r59 

29-7 

31-7 

Ottawa 

-4-6 

61-7 

356 

10       2 

-  9 

18 

8 

+  21 

e27-2 

— 

Cape  Town 

-5-1 

79-5 

123 

21     24 

■-.s 

;2i 

24) 

-^   5 





Victoria 

-5-1 

80-4 

328 

— 

— 

— 

41-5 



Algiei-s 

-5-3 

86-3 

50 





e23 

22 

-47 

48-2 

24-7 

Bidston 

-5-4 

89-5 

34 

8    42 

V 

20 

36 

•■' 



41-8 

Oxford 

-5-4 

89-8 

35 

— 

— 

23 

20 

+  8 

42-2 

— 

Paris 

-5-4 

90-7 

39 

e  13     31 

+41 

e23 

59 

+  37 

41-2 

49-2 

Edinburgli 

-5-4 

90-7 

31 

— 

— 

23 

30 

-^  8 

— 



Moncalieri 

-5-5 

92-5 

44 

69      7 

y 

23 

17 

-24 

45-1 

57-2 

Uccle 

-5-5 

92-6 

38 

— 

— 

23 

38 

-   4 

6  44-2 



De  Bilt              E. 

-5-5 

93-5 

37 

— 

— 

e23 

47 

-   5 

e45-2 

48-8 

x. 

-5-5 

93-5 

37 





_ 

_ 



6  44-2 

48-7 

Honolulu 

-5-5 

94-5 

291 

24      6 

?S 

(24 

6) 

-r  3 

— 

26-4 

Rocca  di  Papa 

-5-5 

94-9 

48 

— 

— 

e27 

42 

y 

_ 

_ 

Hamburg 

-5-5 

96-8 

37 

— 

— 

e24 

12 

-15 

C49-2 

56-2 

Lemberg 

-5-7 

104-4 

42 

e23      6 

23 

42 

-121 

— 

24-1 

Hehvan 

-5-7 

1071 

63 

— 

^- 

25 

12 

-57 

— 

-- 

Osaka 

— 

150-9 

314 

19     14 

[-441 

- 

— 

20-0 

20-2 

Manila 

- 

169-9 

263 

20     12 

[-  3] 

- 

- 

— 

- 

Additional  records  :   Ithaca  gives  eE  =  +  12m.lls.,  To  =3h.40m.39s.         Toronto 
i=+6m.42s.,  T„  =3h.40m.54.s.  Victoria  L=+42-8m.  Paris  MX  = 

+52-2m.         De  Bilt  eSR,  = +30m.36s.  Lemberg  +  26m. 24s. 


Oct.  27d.  Records  also  at  Oh.  (San  Fernando  and  near  Marseilles),  3h.  (near 
Athens),  8h.  (Hehvan),  llh.  (near  Athens),  13h.  (Port  au  Prince),  181i. 
(Lick),  19h.  (near  Athens),  21h.  (.San  Fernando). 
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Oct.  28d.  7h.  23111.  20s.     Epicentre  13=-0N.  SS^-OW.  (as  ou  1919  July  22d.). 
A  =  +119,  B  =  -967,  C=+-225. 
A       Az.  P.       0-C.  S.         0-C.       L.  M. 


J, 

„ 

m.  s. 

Washington 

26-4 

10 

5  55? 

Chicago 

29  1 

353 

— 

Toronto 

30-8 

5 

— 

Ottawa          E. 

330 

9 

— 

Paris 

77-3 

42 

— 

Uccle 

78-3 

41 

— 

De  Bilt 

78-6 

39 

— 

+    3 


m.  s. 

s. 

m. 

10  25? 

-   5 



11  40 

+  21 

— 

— 

— 

18-4 

13     4 

+  40 

e  170 

— 

— 

39-7 

22   28 

+  24 

e38-7 

— 

— - 

e  38-7 

25-9 


40-8 
Additional  records:     Toronto  gives  L=+25  0m.         De  Bilt  MN==+44  1in. 


Oct.  28d.  Records  also  at  Ih.  (Mendoza),  13h.  (Nagasaki),  16h.  (Cape  Tow-u), 
17h.  (Helwan  and  Batavia),  18h.  (Batavia  and  Mendoza),  19h.  (Athens), 
23h.  (San  Fernando). 


Oct.  29d.  Records  at  Ih.  (Apia,  Taihoku,  and  Lick),  2h.  (Kobe  (4)  and  Lick), 
12h.  (Vienna  and  Manila),  14h.  (Simla  and  Bombay),  16h.,  18h.,  and 
21h.  (near  Athens). 


Oct.  30d.     Records  at  2h.  (San  Fernando),  14h.  (Dehra  Dmi),  22h.  (near  Taihoku), 
23h.  (De  Bilt). 


Oct.  31d.  15h.  36m.  20g.     Epicentre  27=0S.  31-5E. 

A  =  +  -760,   B  =  +  -466,  C  =  -  -454  ;  D  =  +  -522,   E  =  -  853  : 

G  =  --387,  H  =  --237,  K  =  --891. 

A       Az.  P.       O-C.       S.  0-C.        L.  M. 


o 

^ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Cape  Town 

13-2 

235 

3   16 

0 

5  46 

-   3 

8-7 

11-2 

Mauritius       e. 

25  1 

SO 

13   10 

?L 

— 

— 

(13-2) 

25  -2 

X. 

25  1 

SO 

13  40 

?L 

— 

— 

25-2 

26-5 

Helwan           e. 

56-9 

0 

18  58 

?S 

(18  58) 

+  73 

— 

48-5 

X. 

5()-9 

0 

16  58 

?s 

(16  58) 

-47 

— 

61-6 

Colombo 

57-7 

61 

35   40 

?L 

42  10 

? 

46  0 

52-7 

Kodaikanal 

58-0 

56 

42   22 

? 

— 

— 

460 

49  1 

Algiers 

69-2 

337 

e  10  49 

-23 

17   34 

?PR, 

43-7 

50-7 

San  Fernando  k. 

72-8 

330 

17   28 

> 

— 

— 

45-2 

52-7 

X. 

72-8 

330 

17   28 

r 

— 

— 

46-7 

49-2 

Florence 

73-2 

347 

25  40 

?SRi 

— 

— 

— 

36-7 

Rio  Tinto 

740 

330 

19  40 

?S 

(19  40) 

-94 

— 

50-7 

Batavia 

74-2 

89 

e  12     4 

+  21 

e  17   23 

? 

— 

19-8 

Moncalieri 

75-2 

343 

e  14  50 

1PR, 

28   17 

?SR. 

44-8 

57-9 

Coinibra 

76-8 

330 

e  18  38 

? 

35     2 

?L 

e  40-7 

50-7 

Strasbourg 

78-6 

346 

c  12     7 

-   4 

e  22     0 

-   7 

e  43-7 

58-8 

Paris 

80-2 

341 

e  12  21 

+    1 

e  22  29 

+    4 

45-7 

61-7 

Uccle 

81-5 

344 

e  12  34 

+    6 

— 

e  38-7 

43-8 

De  Bilt 

82-4 

345 

e  16     4 

?PR, 

e  20  58 

-112 

e  41-7 

440 

Hamburg 

82-8 

349 

e  12  58 

+  23 

— 

e  41-7 

61-7 

Kcw 

83-3 

340 

8  40 

? 

— 

— 

— . 

56-7 

Oxford 

83-9 

340 

— 

— 

20  40 

-148 

390 

Bidston 

85-9 

340 

26  40 

?SR, 

33   40 

?L 

(33-7) 

55-2 

Eskdalemuir 

87-5 

341 

21      0 

?S 

29   13 

?SR, 

401 

Edinburgh 

88  0 

341 

21   10 

?s 

29   16 

?SR, 

40-7 

42-7 

Melbourne 

901 

134 

16     4 

?PR, 

43-2 

Manila 

96  1 

78 

e  14   28 

+  38 







Riverview 

96-6 

134 

e  16   12 

— 

c  21  59 

— 

e  280 

36-3 

Sydney 

96-6 

134 

16  22 

?PR, 

_ 

40-9 

43-5 

Lick 

1551 

301 

145  59 

?SR, 

— 

— 

Additional    rofurdH  :       Moncalieri    givi-ft    MN '^  +  57 -Sui.         Coimbra    ePN  = 
-rl7m.  IOh.  (Miliic).  1'      +  19m.30H.,  i  = +36m.26R.  Uocle  MX  = +51  ^m. 

Dc    Bill    c=  T-2Sm.398.,    eE  =  +33m.2s.,    eN  =  +33m.98.,    MN  = +50-2m. 
Hamburg  MN  =  +53-7m.  Edinburgh  SR,  = +33m.28B.  Riverview 

MN=*  +42-6m.,  T,-15h.45m.l2e. 
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Oct.  31d.  19h.  2m.  lOe.     Epicentre  24°0N.  116°oE.  (as  on  1918  Feb.  13d.). 

A  =  -  iOS,  B  =  +  -817,  C  =  +  -407  ;         D  =  +  -895,  E  =  +  146  ; 
G  =  -181,  H=+-364,  K  =  --914. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

Q 

m.   8. 

s. 

m.  6. 

s. 

m. 

m. 

Hokoto 

2°  8 

100 

e  0  30 

-14 

— 

— 

10 

— 

Taihoku 

4-7 

76 

1     9 

-   4 

— 

— 

1-6 

2-3 

Zi-ka-wei 

8-4 

30 

e  2   37 

+  30 

e  4  25 

+  38 

(4-4) 

— 

Manila 

10-3 

155 

e  2  29 

—   5 

4  42 

+   5 

5-2 

6-6 

Osaka 

19-6 

53 

4  21 

-15 

— 

— 

— 

15-9 

Tokyo 

23-2 

54 

5     1 

-18 

9  30 

+    1 

— 

— 

Batavia 

31-7 

199 

e  7     0 

+  16 

— 

— 

e  23  0 

— 

Sydney 

66-5 

149 

19  38 

?S 

(19  38) 

-   6 

— 

37-8 

Riverview 

66-5 

149 

— 

— 

e  18  44 

-60 

— 

36-4 

Mauritius 

7  2  1 

237 

34  38 

?L 

— 

— 

(34-6) 

— 

Helwan 

74-4 

296 

20  50 

?S 

(20  50) 

-29 

— 

— 

Honolulu 

77-6 

72 

e  33     8 

? 

. — 

— 

40-8 

441 

Vienna 

78-7 

320 

12  56 

+  45 

— 

— 

e  44-8 

46-3 

Hamburg 

80-0 

325 

e  13     2 

+  43 

— 

— 

e  43-8 

46-7 

De  Bilt 

83-3 

325 

— 

— 

— 

e  42-8 

49-2 

Strasbourg 

83-7 

321 

— - 

■ — 

— 

— 

e  46-8 

50-3 

Florence 

83-8 

317 

— 

— 

— 

— 

— 

47-8 

Uccle 

84-4 

324 

— 

— 

— 

— 

e  44-8 

49-2 

Edinburgh 

85 -2 

330 

— 

— 

— 

— 

43-8 

51-6 

Eskdalemuir 

85-6 

330 

— 

— 

— 

— 

42-5 

48-8 

Paris 

86-5 

323 

— 

— 

— 

— 

47-8 

49-8 

Kew 

86-5 

326 

46  50 

?L 

— 

— 

(46-8) 

54-8 

Bidstou 

86-7 

329 

25  20 

1 

37   26 

?L 

(37-4) 

52-5 

Oxford 

86-8 

326 

— 

— 

— 

— 

43-5 

54-3 

Barcelona 

90-8 

317 

— 

— 

— 

— 

e  52  1 

57-6 

Coimbra 

97-9 

321 

— 

— 

— 

— 

e  55-8 

— 

Rio  Tinto 

98-3 

319 

57   50 

?L 

— 

— 

(57-8) 

65-8 

San  Fernando 

E.   99  0 

317 

57   20 

?L 

— 

— 

59-2 

60-8 

Additional  records:  Manila  gives  MN  =  +6-0m.,  To  =19h.lm.56s.  Osaka 
MN  =  +14-3m.  Riverview  MN  =  +37-5m.  Helwan  PE  =  +23m.50s. 
(1SR,).  Hambvu-g  MN  =  +46-9m.,  MZ  = +51-6m.  San  Fernando  PN 
=  +56m.50s.,  MN  =  +62-3m. 

Oct.  3 Id.  23h.  34m.  Os.  A  shock  near  Kobe,  for  which  the  records  (not  easily 
reconciled)  are:  Kobe  PSE  =+ 23s.,  PSN  =  +28s.,  LEN  = +50s..  ME 
=  +52s.,  MN=+53s.  Osaka  PS  =  +lm.39s.,  L=+21m.,  ME  = 
+  2-8m.,      MN=+30m.  Tokyo   P  = +3m.  12s.,      S=+4m.l4s. 

Zi-ka-wei  e=+5m.5s. 

Oct.  31d.  Records  also  at  Oh.  (Nagasaki),  Ih.  (near  Kobe),  4h.  (San  Fernando), 
14h.  (near  Mizusawa),  17h.  (Azores  and  near  Mizusawa),  18h.  (Simla  and 
Moncalieri),  21h.  (near  Athens  (2)  ). 

Nov.  Id.  Records  at  Oh.  (Helwan),  Ih.  (Athens  (2)  and  San  Fernando),  5h. 
(Berkeley,  Toronto,  and  Taihoku),  6h.  (San  Fernando),  lOh.  (Helwan), 
14h.  (Athens),  16h.  (Apia),  17h.  (Athens),  20h.  (San  Fernando),  22h. 
(Tokyo),  23h.  (Athens  and  Kobe). 


Nov.  2d.  19h.  30m.  24s.     Epicentre  65°0N.  41°-0W. 


A  =  +  -319, 


Edinbiirgh 

Eskdalemuir 

Kew 

De  Bilt 

Uccle 

Hamburg 

Paris 

Coimbra 

San  Fernando 

Helwan 


B  =  -  -277,  C  =  +  -906  ;         D  =  -  -656,  E  =  -  -755  ; 
G  =  +-684,   H  =  --594,  K  =  --423. 


20-3 
20-7 
24-7 
26-4 
27  1 
27-5 
27-9 
310 
35-2 
55-8 


Az. 

98 

100 

103 

97 

99 

90 

104 

129 

129 

92 


4  48 
(4  48) 


e  5  58 
c  6     0 

12  36 
14  6 
37   36 


O-C. 


+    3 
-    1 


m.  s. 
8  36 
4  48 


O-C. 


+    7 
2P 


L. 


9-6 
90 


-  1 

-  3 

?S 
?L 
?L 


(12  36)       +45 


3  121 
}  11-6 
3  14-6 
3  13-6 

(141) 
(37-6) 


M. 


11  1 


11-6 
14-7 


18-5 


17-6 


De  Bilt  gives  MN  -  +15-3m. 
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Nov.  2d.  Records  also  at  4h.  (Rocca  di  Papa),  oh.  (Athens  (4)  ),  8h.  (Helwau  and 
Apia),  llh.  (Atheus  aud  Mauila).  13h.  (Apia),  loh.  (Rocca  di  Papa, 
Barcelona,  Paris,  Hamburg,  Uccle,  De  Bilt,  Kew,  Bidston,  E&kdalemuir, 
Edinburgh,  and  Hchvan),  211i.  (Hehvan). 

Nov.  3d.  Records  at  Jh.  (Hehvan),  Sh.  (Taihoku),  lOh.  (Kobe  and  Osaka),  131i. 
(Apia),  lih.  (Mauila),  22h.  (Lick  (2)  aud  Taihoku\  23h.  (Helwan). 

Nov.  4d.  Records  at  Oh.  (San  Fernando),  3h.  (Helwan),  5h.  (Taihoku),  6h.  and 
Sh.  (Hehvan),  13h.  (Hehvan,  Batavia.  Osaka,  Manila,  and  Zi-ka-wei), 
14h.  (De  Bilt),  loh.  (Batavia,  Manila  (2)  and  Mizusawa),  17h.  (Helwan), 
VJh.  (Athens),  21h.  (San  Fernando). 

Nov.  5d.  Records  at  Oh.  (Zi-ka-wei  aud  Lick  (2)  ),  oh.  (Atiieus),  6h.  (Kobe), 
8h.  (Edinburgh,  Hehvan  aud  De  Bilt),  9h.  (Helwau).  14h.  (Zi-ka-wei), 
loh.  (Helwau,  Kobe,  and  Taihoku),  ICh.  (Taihoku),  20h.  (Manila,  Sydney, 
and  Honolulu),  21h.  (Uccle,  De  Bilt,  aud  Bidston),  22h.  (Simla). 


Nov.  Gd.  7h.  13m.  10s.     Epicentre  13°-5N.  59°0W. 

A  =  -t-  oOl,  B  --  -  -834,  C  =-  +  -233  ;  D  =  -  -857,   E  -=  -  olo  \ 


G  =  +I20,   H  =  --200,   K  = 


•972. 


A  focal  depth  of  0  010  radius  has  been  assumed,  since  although  there  is  no 
evidence  from  the  Antipodes,  that  of  other  stations  seems  clear.  Six  stations 
(Vieques,  La  Paz,  Coimbra,  Uccle,  De  Bilt,  Hamburg)  give  closely  consistent 
determinations  of  To.  La  l^az  is  iu  azimuth  nearly  opposite  the  mean  of 
Vieques  and  European  stations,  and  without  an  allowance  for  depth  of  focus 
all  the  values  of  A  would  be  too  large. 


Vieques  x. 

Gfeorgetown      e. 

N. 

Washington 

La  Paz 

Ottawa 

Toronto 

Ann  Arbor        n. 

Chicago 

Coimbra 

Rio  Tinto 

San  Fernando  k. 

N. 

Bidston 

Oxford 

Eskdaleniuir 

Ken- 

Paris 

Uccle 

Victoria 

De  Bilt 

Strasbourg 

Hamburg 


Corr. 

for 

Focus 

-0-1 
-0-7 
-0-7 
-0-7 
-0-7 
-0-8 
-0-8 
-0-8 
-0-8 
-10 
-10 
-10 
-10 
-1-2 
-12 
-1-2 
-1-2 
-1-2 
-1-2 
-1-2 
-1-2 
-1-2 
-1-2 


A 

7-8 
30-0 
300 
300 
31-3 
34-9 
34-9 
35-9 
37-6 
51-6 
52-3 
52-3 
52-3 
59-2 
59-7 
59-8 
60-2 
61-3 
62-9 
63-0 
63-6 
64-6 
66-8 


308 
331 
331 
331 
196 
340 
334 
329 
323 
49 
51 
54 
54 
37 
38 
33 
38 
41 
40 
319 
39 
42 
38 


0-C. 

s.  s. 

50        -   7 
19        -   2 

24       +3 


e  10 
34 
10 


6     32 


+  47 
-21 
?S 
?S 

?s 

?s 


s. 

m.  s. 

3  13 

12  26 

12  15 

e  10  50 

i  11  42 


12  54 

15  50 

(16  50) 

(16  50) 

(16  14) 

(18  50) 


—  (18    50) 


e  17    50 
18    41 


elO    50 


?L 
-   1 

+   1 


18  53 
e  18  50 
e  19    32 


0-C. 

s. 
-16 
+  64 
+  53 
-32 
-   2 


-27 
-36 
+  15 
+  15 
-21 
+  51 

+  44 

-34 
-   3 

0 

-16 

0 


18-8 

(25-8) 

27-8 

e24-8 

(34-7) 
e25-8 
e28-8 
e26-8 


Additional  records:    Vieques  gives  LE  =  +4-3m.,  T„  =7h.l3m.l8s.         Ottawa 
LE=+19-8m.  Toronto  eL  = +25 -gm.  Chicago  L  = +20 •8m.,      T„ 

=  7h.l5m.34s.  faris    MN  =  +27-8m.  De    Bilt    MN=+281m.,    T,  = 

7h.l3m.l3s.         Hambuig    MN  =  -f36-8m.,    To  =7h.l3m.l8s. 


Nov.  Gd.  Records  also  at  Ih.  (Mizusawa),  oh.  (Taihoku),  6h.  (Mizusawa),  131i. 
(Kobe,  Osaka,  Mizusawa,  Manila,  and  Zi-ka-wei),  16h.  (Mauila,  Zi-ka- 
wei,  Taihoku,  and  Osaka),  17h.  (De  Bilt,  Honolulu,  Hehvan,  Hamburg, 
aud  Uccle),  18h.  (Zi-ka-wei). 


Nov.  7d.       Records    at    7h.    (Ediulnirgh),    lOh.    (Simla).    13h.    (Florence),    loh. 
(Hehvan),  17h.  (Edinl)Mrgli),  221i.  (.San  Fernando). 
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Nov.  Sd.  Records  at  3h.  (Port  au  Priuce,  Vieques,  and  La  Paz),  4h.  (La  Paz), 
7h.  (Manila),  Sh.  (Osaka),  12h.  (Batavia),  171i.  (Zi-ka-wei),  21h.  (La  Paz). 

Nov.  9d.  Records  at  2h.  (San  Fernando),  7h.  (Manila  and  Batavia),  8h.  (Zi-ka- 
wei),  9h.  and  lib.  (La  Paz). 

Nov.  lOd.  Records  at  31i.  (San  Fernando),  81i.  (Kmgstou),  9Ii.  (Helwan),  llh. 
(Manila  and  Florence),  12h.  (La  Paz),  ISh.  (Berkeley),  20h.  (San  Fer- 
nando). 

Nov.  lid.     Records  at  71i.  and  151i.  (Helwan),  191i.  (San  Fernando),  L'Oli.  (La  Paz). 

Nov.  12d.  Records  at  Oh.  (Helwan  and  La  Paz),  Ih.  (La  Paz),  2h.  (Rocca  di  Papa), 
4h.  (Zurich  and  Vienna),  8h.  (Helwan),  lOh.  (Zi-ka-wei),  llh.  (Florence, 
Mizusawa,  and  Osaka),  13h.  (Florence,  La  Paz,  and  Helwan),  llh.  (La 
Paz,  Mizusawa,  Osaka,  and  Tokyo),  IGli.  (Mizusawa,  Ootomari,  and 
San  Fernando). 

Nov.  13d.  Records  at  oh.  (Taihoku),  6h.  (San  Fernando  and  Batavia),  7h. 
(Melbourne  and  La  Paz),  Sh.  (Tokyo),  13h.  (Paris),  llh.  (Zi-ka-wei), 
15h.  (Apia  and  Taihoku),  16h.  (Azores),  20h.  (Lick),  21h.  (Batavia). 

Nov.  14d.  6h.  38m.  3os.     Epicentre  11  =  -0N.  108=-0W. 

A  =  -  -303,   B  =  -  -931,  C  =  -f  191  ;         D  =  -  -951,   E  =  +  -309  ; 
G  =  -  ■059,H  =  -  182,   K  =  -  -982. 

A  Az.  P.  O-C.           S.  0-C.  L.  M. 

o  „  m.  s.  s.  m.  s.  s.  m.  m. 

Tucson                 21-4  353  10     1  ?L  —  —  (100)  10-8 

Chicago                 35o  28  11      C  ?  18     3  ?L  (18-0)  — 

Victoria                39-5  343  18  31  ?L  —  —  20  0  24-0 

La  Paz                  481  125  8  55  0  15  55  0  24-4  25-9 

Apia                       67-9  251  —  —  21   25  +84  —  — 

De  Bilt                 950  35  —  —  —  —  e47-4  53-4 

Apia  only  gives  its  record  as  7h. 

Nov.  14d.  Records  also  at  Ih.  (Helwan),  7h.  (Helwan,  Granada,  San  Fernando, 
Uccle,  and  De  Bilt),  8h.  (Rio  Tinto.  La  Paz,  (2),  and  Athens),  13h. 
(Batavia),  15h.  (Tokvo).  17h.  (Zi-ka-wei,  Marula,  and  Taihoku),  18h. 
(De  Bilt  and  Edinburgh). 

Nov.  15d.  Records  at  4h.  (Helwan),  6h.  (Calcutta,  Colombo,  and  Kodaikanal), 
8h.  (Taihoku),  llh.  (Helwan),  13h.  (Helwan  and  La  Paz),  17h.  (San 
Fernando),  22h.  (Apia,  Florence,  and  La  Paz),  23h.  (San  Fernando). 

Nov.  16d.  3h.  om.  33s.     Epicentre  15°  ■5N.  109"  OE. 

A  =  -  -314,  B  =  +  -911,  C  =  +  -267  ;         D  =  +  -946,   E  =  +  -326  ; 
G=--087,   H  =  +  -253,  K  =  --964. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 


Manila 

11-6 

92 

e  2  51 

_   2 

. — 

— 

— 

Zi-ka-wei 

19-4 

34 

— 

— 

e  8  11 

+    1 

— 

— 

Batavia 

21-8 

186 

i  5     5 

+    2 

9     5 

+   4 

. — 

121 

Colombo 

29-8 

257 

15  27 

Ih 

— 

— 

(15-4) 

18-4 

Helwan 

X.        71-9 

297 

21   27 

?S 

(21   27) 

+  38 

- — 

La  Paz 

1771 

250 

20   12 

[-   5] 

■ — ■ 

58-9 

64-6 

Helwan  gives  PE  =  +25m.27s. 

Nov.  16d.     Records  also  at  4h.  (Zurich),  6h.  (Batavia),  7h.  (La  Paz),  lOh.  (Taihoku), 
17h.  (Tokyo  and  San  Fernando),  20h.  (San  Fernando). 
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Nov.  17d.     Records  at  Oh.  (La  Paz),  4h.  (Uccle),  19h.  (Rocca  di  Papa  and  La  Paz), 
21h.  (Helwan),  22h.  (San  Fernando  and  Manila). 

Nov.  18d.  3h.  58m.  3os.     Epicentre  4°oS.  131'-0E.  (as  on  1919  June  28d.). 

A  =  -  -651,  B  =  +  -752,  C  =  -  078  ;         D  =  +  -755,  E  =  +  -656  ; 
G  =  +051,  H  =  -059,  K  =  --997. 

A       Az.  P.       O-C.        S.  0-C.        L.  M. 


Manila 

21-5 

333 

e  5 

6 

+    7 

8  25 

-30 

9-4 

9-7 

Batavja 

241 

267 

i  5 

21 

-   8 

9  42 

-   4 

e  13-4 

10-8 

Taihoku 

30-9 

345 

6 

45 

-r    8 

(11  42) 

-   8 

11-7 

— 

Adelaide 

31-2 

168 

— 

— 

10  49 

-65 

14-1 

16-2 

Sydney 

34-9 

150 

11 

43 

in 

(11   43) 

-71 

17-6 

19-6 

Melbourne 

35-7 

161 

12 

1 

!S 

(12     1) 

-65 

19-7 

21-4 

Zi-ka-wei 

36-9 

346 

e  7 

28 

-    1 

e  13  54 

+  32 

— 

— 

Kobe 

39-3 

6 

7 

42 

—    7 

— 

— 

13-9 

15-3 

Osaka 

39-5 

6 

7 

50 

-   1 

— 

— 

13-8 

14-5 

Tokyo 

410 

11 

10 

50 

i 

14     8 

-13 

— 

— 

Mizusawa 

44-6 

12 

8 

30 

0 

15   10 

0 

— 

— 

Calcutta 

E. 

49-7 

306 

9 

13 

+   8 

16  25 

+  10 

— 

— 

Colombo 

52-4 

282 

9 

25 

+   3 

16  25 

-24 

34-9 

35-4 

Simla 

62-4 

310 

18 

7 

?S 

(18     7) 

-46 

— 

37-2 

Honolulu 

74-2 

66 

e  24 

19 

?SR, 

— 

— 

34-0 

51-7 

Helwan 

100-6 

298 

18 

25 

?PRi 

— 

— 

— 

— 

Victoria 

103-9 

41 

24 

29 

?S 

(24  29) 

-123 

47-1 

56-2 

Cape  Town 

105-9 

233 

51 

31 

?L 

— 

— 

(51-5) 

— 

Vienna 

109-6 

320 

e  19 

25 

?PR, 

— 

— 

— 

— 

Hamburg 

111-6 

326 

e  19 

43 

JPRi 

e  29     7 

+  85 

e57-4 

66-4 

Rocca  di  Papa 

113-9 

314 

— 

- 

— 

— 

— 

e  59-6 

68-2 

De  Bilt 

E. 

114-9 

325 

— 

— 

— 

— 

e  58-4 

60-5 

X. 

114-9 

325 

— 

— 

— 

— 

e  54-4 

59-2 

Bidston 

117-3 

331 

22 

25 

JPR, 

32  37 

? 

— 

66  1 

Paris 

117-9 

324 

i  40 

16 

? 

— 

— 

62-4 

— 

Algiers 

122-5 

310 

20 

35 

?PR, 

— 

— 

— 

— 

Chicago 

129-3 

36 

22 

32 

?PRi 

— 

— 

59-4 

— 

San  Fernando 

129-4 

315 

8 

25 

t 

— 

— 

— 

— 

Toronto 

132-5 

31 

— 

- 

— 

— 

— 

46-4 

— 

Ottawa 

132-9 

26 

i  22 

52 

?PRx 

— 

— 

39-4 

— 

Georgetown 

137-2 

31 

e  23 

9 

J  PR, 

— 

— 

— 

— 

Washington 

137-2 

31 

e  22 

25 

?PR, 

— 

— 

— 

— 

La  Paz 

151-7 

138 

19 

46 

[-12] 

34      1 

? 

71-6 

74-7 

Additioual  records  :  Manila  gives  MN  =  +10-0m.,  To  =3h.59m.34s.  Batavia 
To=3h.58m.28s.  Epicentre  5°-6S.  131°-2E.  Adelaide  PRi=+8m.l9s. 
Sydney  S  = +15m.31s.  Melboiu-ne    S  =  +16m.49s.,      SRi=+18m.78. 

Osaka  MN  = +17 -Om.  Mizusawa  PN  = +8m.37s.,     T,  =3h.58m.408. 

Calcutta  SN  = +16m.3  Is.  Helwan  PN  =  + 20m. 25s.  Victoria  S  = 

+  32m.51s.  (?SR,).  De  Bilt  ePR.E  =  +20m.l0s.  Clucago  L  =  +41-4m. 
and    +75-4m.  Toronto    L=+32-7m.    and    +47-7m.  La    Paz    iP  = 

+  19m.56s.  (O-C  =[-2]). 

1919.     Nov.  18d.  21  h.  54ni.  38s.      Epicentre  39°-6N.  27°  7E. 

A  =  +  -682,   B  =  +  -358,  C  =  +  -637  ;         D  =  +  -465,  E  =  -  -885  ; 
G  =  +  -564,   H  =  +-296,  K  =  --770. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

8. 

m.  8. 

8. 

m. 

m. 

Athens 

3°-5 

242 

i  0  52 

-  3 

i  1  37 

0 

i  1-7 

1-8 

Budapest 

10-0 

324 

2  34 

+    4 

— 

— 

— 

— 

Pompeii 

101 

281 

i  2  26 

—    5 

i  4   11 

-21 

e  6-2 

7-4 

Helwan 

E. 

10-2 

162 

2  46 

+  13 

— 

— 

— 

110 

N. 

10-2 

162 

3     4 

+  31 

— 

— 

— 

11-4 

Lombcrg 

10-5 

347 

c  2  52 

+  15 

e  5     4 

+  21 

e  6-4 

7-8 

Pola 

11-5 

301 

2  43 

-    9 

(0  5     4) 

-   3 

c  5  1 

7-0 

Rocca  di  Papa 

11-6 

285 

2  50 

-   3 

5     8 

-   1 

7-0 

8-3 

Vienna 

11-8 

320 

3     1 

+   5 

5     4 

-10 

— 

7-5 

Florence 

12-9 

294 

3   23 

+  11 

5  43 

+   1 

— 

7-5 

Moncalierl 

15-7 

296 

i  3   43 

—    5 

i  6  53 

+   5 

8-6 

10  0 

Zurich 

15-8 

306 

c  3  49 

0 

i  7     0 

+  10 

— 

— 

Strasbourg 

16-8 

309 

4      1 

-    1 

7   24 

+  11 

9-4 

10  1 

Continued  on  iiext  page. 


rei 


A 

Az. 

P. 

O-C. 

3. 

O-C. 

L. 

M. 

^ 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Marseilles 

it"-! 

290 

4  12 

+    6 

7   29 

+   9 

11-2 

12-5 

Besancon 

17-1 

303 

4   10 

0 

7   27 

0 

10-4 

— 

Hamburg 

18-4 

325 

e  4  29 

+    7 

i  7   46 

-    3 

e  9-4 

11-2 

Barcelona 

19-4 

284 

i  4   27 

-   7 

i  8     3 

-   7 

8-7 

13-4 

Algiers 

19-5 

269 

4  33 

-    2 

8   13 

0 

9-5 

13-4 

Uccle 

198 

312 

i  4   36 

-   3 

i  8   19 

0 

101 

11-7 

De  Bilt 

19-9 

316 

4  42 

+    2 

i  8   23 

+    2 

91 

11-6 

Paris 

20  1 

305 

i  4  42 

0 

i  8  26 

+    1 

10-4 

11  4 

Tortosa 

20-7 

282 

4  45 

-    4 

8   13 

-25 

9-2 

141 

Kew 

22-7 

310 

8   22 

?S 

(8  22) 

-57 

— 

16-4 

Oxford 

23-4 

311 

— 

— 

9  28? 

—    5 

— 

201 

Granada 

24-5 

274 

i  4     9 

-84 

i  8  42 

-72 

— 

— 

Stonyhiirst 

24-8 

315 

— 

— 

(10   22) 

+  23 

(12-4) 

151 

Bidston 

25  0 

314 

12  46 

?L 

16  28 

— 

(12-8) 

33-4 

Edinburgh 

260 

319 

10   12 

?S 

(10   12) 

-10 

(14-7) 

15-8 

Dyce 

26-2 

322 

e  5  44 

-   6 

i  10   10 

-16 

12-2 

16-2 

San  Fernando 

26-7 

274 

5  52 

-    3 

9  58 

-   37 

15-9 

19-4 

Rio  Tinto 

26-7 

277 

6  22 

4-27 

— 

■ — 

— 

23-4 

Coimbra 

27-5 

283 

(6      1) 

•) 

(10   31) 

-19 

10-5 

11  0 

Azores 

411 

284 

13   10 

is" 

(13    10) 

-72 

— 

361 

Bombay 

43-8 

104 

9  31 

+  67 

— 

— 

— 

28-3 

Kodaikanal 

52-9 

110 

24  34 

?L 

— 

— 

32-4 

40-7 

Colombo 

56-9 

111 

18   22 

JS 

(18   22) 

+  37 

35-9 

36-6 

Ottawa 

70-9 

314 

— 

— 

i  20  45 

+    8 

e  31-8 

— 

Ithaca             E. 

731 

312 

— 

— 

e  19   12 

-111 

29-2 

— 

Zi-ka-wei 

73-3 

62 

— 

— 

e  32   10 

?L 

(e  32-2) 

— 

Toronto 

740 

315 

11   40 

_   2 

20   10 

-64 

e  29-9 

47-0 

Cape  Tow-n 

740 

189 

35   46 

?L 

39  34 

? 

43-3 

44-6 

Georgeto%\-n 

75-6 

310 

— 

— 

— 

— 

430 

— 

Washington 

75-6 

310 

— 

— 

21   38 

+    5 

341 

— 

Ann  Arbor     e. 

77-2 

316 

— 

— 

— 

— 

35-4 

— 

Chicago 

79-7 

318 

— 

— 

21   28 

-52 

39-4 

— 

Tokyo 

82-1 

50 

- — 

— 

— 

— 

e  47-9 

— 

Manila 

83-2 

79 

— 

— 

• — 

— 

e  50-7 

— 

Batavia 

85-6 

102 

e  12   14 

-37 

22  43 

-43 

36-4 

25-2 

Victoria 

88-4 

341 

34  54 

I 

39  49 

? 

46-2 

53-6 

Berkeley 

97-8 

338 

49  24 

?L 

— 

— 

49-4 

— 

Lick 

980 

338 

. — 

— 

— 

— 

e  52-5 

— 

Honohilu 

118-8 

6 

65  58 

?L 

— 

— 

70-4 

76-4 

Melbourne 

1320 

110 

e  73   22 

?L 

— 

— 

83-4 

85-9 

Sydney 

1350 

101 

67   46 

?L 

— 

— 

780 

81-5 

Additional  records:  Athens  gives  P=+lm.4s.,  i  =  +lm.28s.,  MN  =  +2-4m., 
To=21h.54m.33s.  Moncalieri    MN=+10-4m..       To  =21h.54m.26s. 

Strasbourg  MN  =  +100m.,  To  =21h.54m.27e.  Marseilles  MN  =  +ll-7m., 
To=21h.54ra.46s.  Barcelona     PR,  = +4m.58s.,  To  =21h.54m.36s. 

Algiers    MX  =  +170m.,    To  =21h.o4m.36s.  Uccle    MN  =  +ll-6m.,    To  = 

21h.54m.36s.  De   Bilt   iSX  = +8m.25s.,   T„  =21h.54m.44s.  Edinbiirgh 

gives  S  as  P  and  L  as  S.  San  Fernando  MN  =  + 16 -Sm.,  To  =21h.55m.24s. 
Colombo  S= +21m.22s.  Ottawa  L  = +35-4m.  and  +  44-4m.,     LE  = 

+  63-4m.         Toronto  E=+17m.52s.  (?PR,).  eL  =  ^46-2m.  Georgetown 

LN  =  +38 •8m.,  eLZ  =  +46  0m.,  LZ  =  +49 •4m.  AVashington  L  =  +38-9m. 
and   +45-4m.  Chicago    L  =  +454m.,    L  =  +50-4m.  Berkeley    PE  = 

+  47m.5s. 


Nov.  18d.     Records  also  at  Oh.  (Sydney),  llh.  (Tokvo),  14h.  (Mauritius),  15h.  and 
16h.  (Stonyhurst),  22h.  (La  Paz). 


Nov.    19d.     Records  at    Ih.    (Algiers),    2h.    (Stonyhiirst), 
(Berkeley  and  Lick),  21h.  (San  Fernando). 


14h.    (Helwan),    19h. 
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1919.     Nov.  20d.  14h.  11m.  38s.     Epicentre  13°  OS.  166°  8E. 

(as  on  191S  Dec.  lid.). 

A  =  -  -949,  B  =  +  -222,  C  =  -  -225  ;         D  =  +  -228.  E  =  +  -974  ; 
G  =  +  -219,   H  =  -051,  K=--974. 


A  depth  of  focus  0  040  has  been  a 

ssumed  from 

the  evidence  of  the  antipodal 

stations,  but 

seems 

rather  too  great. 

Probably  0  030,  as 

on  1918  Dec. 

Ud., 

would  suffice 

Cnrr. 
for 

Focus 

A 

Az. 

P. 

3-C 

S. 

0-C. 

L. 

M. 

p 

^ 

„ 

m 

s. 

s. 

m.   s. 

s. 

m. 

m. 

Apia 

-1-7 

20 

8 

95 

i4 

31 

-  1 

8    25 

+  21 

9 

4 

_ 

Syflney             e. 
Melbourne 

-21 

25 

2 

213 

5 

10 

-   8 

8    52 

-35 

11 

0 

11-6 

-2-7 

31 

5 

214 

(6 

26) 

+  10 

10    52 

-21 

14 

2 

17-2 

Adelaide 

-2-9 

33 

6 

224 

7 

16 

+  41 

11    40 

-   6 

15 

2 

18-2 

Honolulu 

-3-9 

48 

6 

46 

i8 

10 

-21 

15    40 

-29 

27 

0 

310 

Manila 

-4-3 

53 

2 

300 

e9 

3 

+  4 

13    45 

-140 

16 

1 

16-8 

Tokyo 

-4-4 

55 

0 

334 

9 

14 

+  3 

14     21 

-125 

16 

5 

— 

Osaka 

-4-4 

56 

2 

329 

9 

25 

+  6 

(16    54) 

-13 

16 

9 

18-6 

Kobe 

-4-5 

56 

4 

330 

9 

20 

+  1 

(16    55) 

-12 

16-9 

18-2 

Mizusawa          e. 

-4-5 

57 

4 

339 

9 

28 

+  3 

17    27 

+  32 

— 

— 

N. 

-4-5 

57 

4 

339 

9 

29 

-  4 

17      7 

+  12 

— 

— 

Taihoku 

-4-5 

58 

3 

311 

9 

33 

+  1 

(17     15) 

^  9 

17-2 

— 

Batavia 

-4-6 

59 

4 

270 

9 

51 

+  13 

17     45 

-26 

230 

_ 

Zi-ka-wei 

-4-6 

62 

1 

316 

e9 

2 

-54 

18      9 

-16 

— 

— 

Ootomari 

-4-7 

63 

4 

343 

9 

15 

-48 

— 

— 

— 

— 

Berkeley 

-5-2 

83 

5 

49 

12 

10 

-   1 

(e  22    20) 

+  16 

34-6 



z. 

-hi 

83 

5 

49 

12 

11 

^  2 

'e22    17) 

+  13 

— 

— 

Lick 

-5-3 

83 

8 

50      e 

12 

54 

-44 

e23    22 

+  76 

— 

— 

Calcutta            E. 

-5-3 

84 

6 

295 

12 

16 

+   1 

(22    40) 

+  25 

22-6 



N. 

-5-3 

84 

6 

295 

12 

22 

+  7 

(22    34) 

+  19 

22-6 

— 

Victoria 

-5-3 

86 

9 

36 

12 

37 

+  9 

(22    27) 

-15 

e45-2 

25-9 

Colombo 

-5-4 

88 

7 

277 

11 

22; 

-76 

11     22 

?P 

21-8 

22-2 

Kodaikanal 

-5-4 

91 

6 

280 

23 

10 

?  S 

23     10) 

-22 

55-2 

57-2 

Mauritius 

— 

102 

7 

246 

17 

10 

'' 

22      4 

•> 

— 

52-4 

Chicago 

— 

110 

2 

49 

18 

52 

''PK. 

28    27 

+  57 

55-4 

— 

Ann  Arbor 



113 

1 

49 

— 

— 

48-4 



Toronto 

— 

116 

1 

47 

— 

25     34 

-165 

46-6 

— 

La  Paz 



118 

1 

117 

18 

41 

»PR, 

29    42 

-67 

— 



Ithaca 



118 

3 

48 

^ 

— 

_ 

— 

64-2 



Ottawa 



118 

4 

45 

— 

— 

p29    31 

+  54 

e53-4 

_ 

Washington 

— 

118 

4 

51 

— 

■e  28    22, 

-15 

63-4 

— 

Georgetown 

— 

118 

4 

51 

— 

e  29    22 

^45 

e63-0 

— 

— 

118 

4 

51 

— 

e29    53 

+  76 

65'4 

— 

7.. 

— 

118 

4 

51 

— 

e  30    10 

+  93 

63-3 

— 

Cape  Town 

— 

124 

2 

212 

36 

34 

»SR, 

— 

— 

— 

82-4 

Hamburg 

— 

135 

5 

340     e 

19 

12 

-19 

i22    37 

?  PR, 

e63-4 

74-4 

Vienna 



137 

1 

331 

19 

6 

-28" 

— 

e20-7 

22-8 

De  Bilt               E. 

— 

138 

2 

343 

21 

57 

'Pr; 

40      0 

?SR, 

e64-4 

661 

N. 



138 

2 

343 

22 

44 

'PR, 

39     57 

?SR, 



65-6 

Bidston 

— 

138 

8 

349 

17 

10 

'■> 

22     22 

?PR, 

— 

73-2 

Uccle 



139 

6 

343 

19 

10 

-29 

— 

— 





Strasbourg 

— 

140 

4 

338     t 

18 

54 

-46' 

22    52 

?PR, 

— 

— 

Zurich 

— 

141 

1 

336     t 

19 

4 

-37' 

— 

— 

— 

— 

Paris 

^ 

141 

9 

345 

19 

14 

"-29' 

e22    55 

?PR, 

— 

— 

Besancon 

— 

142 

2- 

339 

19 

30? 

-13' 

23      2 

?PRi 

_ 

— 

Florence 

— 

142 

8 

330 

19 

13 

■-32, 

21    42 

?PR. 

— 

40-4 

Pompeii 

— 

143 

2 

324 

19 

11 

-34^ 

22    22 

?PR. 

— 

— 

Moncalieri 

— 

143 

4 

335 

19 

14 

■-32 

34    53 

y 

57-7 

_ 

Rocca  di  Papa 

— 

143 

5 

326 

19 

19 

'-27 

— 

— 

— 

19-4 

Marseilles 



145 

8 

336 

19 

27 

23 

19    32 

•) 



19-7 

Barcelona 

— 

148 

4 

337 

19 

29 

■-24 

— 

— 

19-8 

— 

Tortosa 



149 

7 

339 

19 

28 

-27 

22    50 

VPKi 

23-8 

28-5 

Algiers 

— 

152 

1 

332 

19 

33 

■-26 

23    34 

?PR, 

85-4 

111-4 

Coimbra 

■  —  ■ 

152 

5 

352 

18 

22 

-97 

30    22 

y 

41-4 

76-4 

Granada 

— 

154 

3 

342 

19 

42 

'19" 

20      8 

9 

— 

_ 

San  Fernando 

— 

155 

7 

346 

19 

10 

'53 

23    22 

?PR, 

- 

111-8 

For  \otes  see  nejrt  page. 
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■  Notes  to  Nov.  2011.  14h.  11m.  38s. 

Additional  records  and  notes  :  Apia  gives  PR,  =  +5m.lls..  To  =14h.llm.l0s. 
Melbourne  gives  P  as  PR,.         Honolulu  SR,  =  +20m.22s.         Manila  MN  = 

+  16-7m.  Berkeley  eSN  = +28ni.l0s.,  LN  =  +34-5m.,  T„  =14h.25m.56s. 
The  P  and  S  are  given  as  Ps  of  two  local  shocks.         Victoria  S  =  +  16m.  14s., 

?PRi.  The  true  S  is  given  as  L.  Mauritius  MX  =  +57-6m.  Chicago 
L=+35-2m.,    +59 •4m.,  and    4-68-4m.  Toronto  L  = +29 -em.  Ottawa 

L  =  +62-4m.     and     +66-4m.  Washington     L  =  +66-4m.  Uccle    PR, 

=  +22m.3s.  Strasbourg  e,  =  -  19m.l4s.,  c,  = +22m.l0s.,  Ca  = +22m.32s., 
S?  = +23m.29s.,   e=+26m.o4s.,   and    +33m.57s.  Rocca   di   Papa   eP  = 

+  18m.558.,  MN=+19-8m.  Algiers  LM=+30-4m.  San  Fernando 
MN  =  +107-8m. 

Nov.  20d.  Records  also  at  4h.  (Helwan),  5h.  (Taihoku),  6h.  (La  Paz),  8h.  (Bid- 
ston),  14h.  (Moncalieri),  loh.  (Rocca  di  Papa  and  Toronto),  16h. 
(Toronto,  Victoria,  and  Taihoku),  20h.  (Helwan),  21h.  (Manila),  22h. 
(Manila,  Helwan,  and  Lick). 


Nov.  21d.  2h.  6m.  24s.     Epicentre  22'OS.  114'-7E. 

A  =--387,   B  =  +-842,  C=--375;       JD  = +:908,   E 


A 

Batavia  17-5 

Adelaide  24  -5 

Melbourne  30-4 

Sydney  34  1 

La  Paz  141-4 

No  additional  records. 


■157, 
Az. 

333 
127 

128 
118 
176 


H.  =  -340,  K=  -927. 

P.  O  -C.  S. 

m.  s.  s.  m.  s. 

e  4   12  +1  — 

5  33  0  9  54 


+  •418 


10 
17 


+  174 
-17 


O-C. 


L. 


140 

e  15-6 

15-9 


M. 

m. 
12-6 
15-8 
21-6 
16-8 


Nov.  21d.  Records  also  at  Oh.  (Helwan),  2h.  and  4h.  (Florence),  lOh.  (Batavia), 
15h.  (Manila),  16h.  (La  Paz),  18h.  (Rocca  di  Papa),  19h.  (Lick  (2)  ). 
20h.  (Lick  and  Berkelev),  21h.  (Lick,  San  Fernando,  and  Granada), 
23h.  (Helwan). 

Nov.  22d.  Records  at  Oh.  (Helwan),  Ih.  (Vieques),  2h.  (Rocca  di  Papa).  5h. 
(Helwan),  9h.  (Zurich),  14h.  (Florence),  18h.  (La  Paz),  21h.  (San  Fer- 
nando), 23h.  (Granada  and  Berkeley). 


Nov.  23d.  5h.  o't 

rm. 

30s.     Epicentre  O'O.  135' OE. 

A  =  - 

•707 

,  B  =  + 

-707, 

G  =  -000  : 

;         D  =  +-707, 

E=  + 

•707  ; 

G=000,  H 

=  •000,  K  = -1-000. 

A 

Az. 

P. 

O-C.        s. 

O-C, 

L. 

M. 

, 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Manila 

20°  1 

317 

— 

, —         — 

— 

e  81 

— 

Taihoku 

28-2 

334 

— 

—         . — 

— - 

e  129 

— 

Batavia 

28^8 

257 

7   34 

-11         — 

— 

36  9 

9  0 

Osaka 

34-7 

1 

6      5 

-66          — 

— 

— 

160 

Perth 

36-7 

209 

7   30 

+    2        13   19 

-   1 

20-7 

— 

Sydney 

37  •! 

159 

9  42 

+  131        13   36 

-11 

156 

16-7 

Melboiirne 

38  9 

168 

— 

—        16   24 

?SR, 

18^5 

20-5 

Colombo 

55  4 

280 

35  30 

?L           — 

— 

(355) 

57-5 

Honolulu 

68-6 

69 

e  20   12 

;S     (c  20    12) 

+    3 

33  0 

37-5 

Victoria 

97-8 

41 

26      1 

?S        (26     1) 

+  27 

40-7 

491 

Helwan 

101-8 

300 

20  30 

;pR,      — 

— 

— 

— 

Hamburg 

109-9 

329 

— 

- —       — 

— 

e  59-5 

73-5 

Cape  Town 

111-8 

232 

57      0 

?L           — 

— 

(57-1) 

69^6 

De  Bilt 

113-2 

329 

— 

—    e  32  30 

JSR, 

e  64  -5 

68-3 

Rocca  di  Papa 

113-5 

317 

— 

—    e  30  48 

?SRi 

e  53-7 

54-7 

Uccle 

114  3 

328 

— 

—        36   30 

?SR, 

e  58-5 

— 

Moncalieri 

115  4 

320 

— 

—    p  48   20 

I 

71-4 

— 

Bidston 

116-3 

333 

35   12 

?SR,       40   24 

} 

122-5 

Chicago 

123-3 

37 

— 

—         — 

— 

58-5 

— 

Toronto 

126-7 

30 

— 

—    e  66     0 

?L 

e  74  2 

80-8 

Ottawa 

127-1 

25 

— 

—         — 

00  5 



Coimbra 

127-8 

324 

— 

—    e  42   10 

?SR, 

04  -5 

06-0 

La  Paz 

151-8 

127 

i  19  33 

[-20]        — 

— • 

71-1 

98-9 

Additional  records  :    Osaka  gives  MN  ^  +  10 -9m. 
Victoria    S-+32m,54s.  Helwan     ePN  - - 

+  68-8m.         Chicago  L=  +62-5m.  and   +127 
^nd  +85 -5m. 


Honolulu  eS  -  +20m.l8s. 
-7m.30s.  De     Bilt     MN  = 

5m.         Ottawa  L  =  +75 -Sm. 
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Nov.  23d.  Records  also  at  Ih.  (Zurich),  4h.  (La  Paz),  7h.  (Zi-ka-wei),  8h.  (Sydney, 
Batavia,  and  Adelaide),  16h.  (La  Paz),  20h.  (Mizusawa),  22h,  (Helwan). 

Nov.  24d.  Records  at  Oh.  (Osaka  and  Tokyo),  Ih.  (San  Fernando),  2h.  (Helwan), 
oh.  (La  Paz).  6h.  (Helwan),  llh.  (Batavia  and  Colombo),  18h.  (La  Paz 
and  Lick),  19h.  (Lick  and  Helwan),  20h.  (Rocca  di  Papa),  21h.  (Helwan). 

Nov.  25d.  Records  at  Ih.  (Tokyo),  llh.  (Lick  and  Berkeley),  12h.  (Colombo), 
19h.  (Lick),  21h.  (La  Paz). 

Nov.  26d.  Records  at  2h.  and  .Sh.  (Helwan),  4h.  (Colombo),  8h.  (Honolulu), 
14h.  (Manila),  20h.  (La  Paz). 

Nov.  27d.  Records  at  Ih.  (San  Fernando),  4h.  (Batavia),  7h.  (Barcelona  and 
Tortosa),  lOh.  (La  Paz),  19h.  (San  Fernando),  22h.  (Apia). 

Nov.  28d.  14h.  8m.  Os.     Epicentre  5  5-ON.  35  -OW.  (as  on  1919  July  12d.). 
A  =  +  -470,  B  =  -  -329,   C  =  +  -819  ;         D  =  +  -574,  E  =  -  -819  ; 
G  =  +-671,   H  =  --470,  K  =  --574. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

^ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Edinbursh 

17-9 

75 

4  12 

-   4 

7   50 

+  12 

— 

11-4 

Dycc 

18-2 

69 

4   26 

+    7 

7   52 

+    8 

— 

100 

Azores 

18-4 

156 

— 

— 

— 

— 

— 

120 

Bidston 

18-6 

82 

4   12 

-12 

9     0 

iL 

(9-0) 

220 

Oxford 

20-2 

85 

4  49 

+    6 

8  48 

+  21 

11-4 

Paris 

23-6 

89 

e  5  26 

+    2 

e  9  47 

+  11 

120 

140 

De  Bilt 

23-7 

80 

5   29 

+   4 

9  44 

+    6 

11-6 

13-8 

Uccle 

23-8 

83 

e  5   25 

-    1 

e  9  23 

-   7 

e  11-5 

— 

Hamburp: 

25-8 

74 

i  5  44 

_   2 

10  12 

-   6 

14-2 

17-9 

Besancon 

26-5 

90 

— 

— 

10  22 

-10 

140 

— 

Strasbourg 

26-8 

86 

e  6     0 

+    4 

e  10  39 

+   2 

e  150 

18-2 

San  Fernando 

27  0 

122 

6  24 

+  26 

— 

— 

13-5 

15  0 

Tortosa 

27-3 

106 

6     9 

+    8 

10  44 

-   2 

126 

18-9 

Ottawa 

27-3 

266 

— 

— 

i  10   18 

-28 

e  15-7 

— 

Barcelona 

27-7 

104 

— 

. — 

e  10  52 

-   2 

e  160 

18-7 

MoncaHcri 

28-7 

94 

e  6  21 

+    6 

11   28 

+  16 

15-9 

17-8 

Toronto 

30-5 

266 

e  4  30 

-123 

— 

— 

14-5 

21-7 

WashinKton 

32-2 

258 

— 

— 

e  14     0 

+  109 

19-8 

— 

G  corset  o«Ti 

32-2 

258 

— 

— 

e  12     0 

-11 

19-8 

— 

Rocca  di  Papa 

33-5 

92 

— 

— 

i  11   18 

-74 

e  17-5 

21  0 

Chicago 

36-3 

271 

13     0 

?S 

(13     0) 

-14 

(191) 

21-8 

Victoria 

51-4 

302 

— 

— 

— 

— 

27-4 

Helwan           k. 

52-6 

90 

18     0 

?s 

(18     0) 

+  69 

— 

— 

Additional  records 

Azores  gives  P  =14h.3m.l8s.         De  Bilt  MN  =  +14-2m.. 

T„  =  14h.8m.l0s. 

Epicc 

ntrc 

56' -7  N. 

J4  =  -6\V 

Hamburg  MN  =  + 15 -Sm., 

MZ  =  +160m..  To  =14h.8m.7s.  San  Fernando  MX  =  +16-5m.  Ottawa 

iSJE  = +llm.24s.,       LE  =  +200m.  Moncalieri   MN  =  + 17  Im.,      To  = 

14h.7m.54s.  Toronto    L  =  +17-7m.  Georgetown   eN?  =  +15m.0s. 

Victoria  P?  =14h.4m.28s.         Helwan  PN  =  +15m.0s. 

Nov.  28d.  21h.  38m.  10s.     Epicentre  43''-5N.  7°-5E. 

A  =  +  -719,   B  =  +095,  C=  +  -688. 


A 

P. 

O-C. 

S.         ( 

:)-c. 

L. 

M. 

3 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Moncalieri 

1-5 

i  0   25 

-4-     2 

0  40 

-   2 

— 

2  0 

z. 

1-5 

i  0  25 

-    2 

0  39 

-    3 

— 

■ — 

Marseilles 

1-6 

-0   13 

-37 

0     6 

-39 

— 

— 

Florence 

2-7 

1   50 

?L 

— 

— 

(1-8) 

— 

Besancon 

3-9 

1   17 

^16 

2   11 

+  24 

— 

— - 

Zurich 

3-9 

e  1      3 

+    2 

1   40 

-    1 

— 

— 

Barcelona 

4-5 

e  2  11 

+  61 

2   58 

+  54 

31 

3  9 

Strasbourg 

5  1 

1   20 

+    1 

e  2  17 

-    3 

— 

3-8 

Tortosa 

5-8 

2     4 

? 

— 

— 

3  0 

3-9 

Paris 

6-4 

1   44 

+   6 

i  3  12 

-^17 

3-8 

3-8 

Algiers 

7  5 

— 

— 

e  5  56 

? 

8-3 

— 

Uccle 

7-6 

e  1  50 

—    5 

— 

— 

— 

— 

Vienna 

7-8 

e  2  50 

-52 

— 

— 

— 

— 

De  Bilt 

8-7 

— 

— 

c  4  33 

?L 

e  5  0 

5-2 

Hamburg 

10-4 

— 

— 

— 

— 

c  5-8 

8-6 

Coimbra 

12-3 

3  29 

-26 

0   IS 

-^52 

8-2 

— 

dditional   records 

:     Moncalieri   gives   MN 

'  -  + 1  -gm 

Paris  0  = 

+  2m.369 

DeBiltMN  =  +5 

4m. 

Hambur 

gMN  = 

+  7-5m. 

Coimbra  LN 

=  +7Sm 
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Nov.  28d.     Records  also  at  Hh.  (Coimbra),  -Jih.  (De  Bilt). 

Nov.  ■J9d.  Oh.  |5m.  |0s.  (O   J  ^piceutre  40= -SN.  0°-5E.  (near  Tortosa). 

A  -  -  -757,   B  =  +  007,  C  =  -f  -654  ;  D  =  +  009,   E  =  -1000  ; 

G  =  +-654,   H  =  +006,  K=--757. 

There  appears  to  have  been  two  shocks  at  the  times  given  above. 

A       Az.  P.       0-C.  S.         O-C.        L.  M. 


I  Tortosa 

00 



0  30 

+  30 





0-S 



I  Barcelona 

1-4 

64 

iO  25 

+   4 

iO  43 

+   4 

— 

0-8 

II 

1-4 

64 

iO   26 

+    5 

— 

— 

i  11 

— 

I  Marseilles 

4-4 

56 

1   12 

+   4 

1  51 

-10 

— 

2  0 

II  Algiers 

4-5 

152 

e  0  49 

-21 

2   25 

+  21 

30 

— 

I  Moncalieri 

6-7 

49 

1   46 

+   4 

2  36 

-26 

3-2 

— 

11  Coimbra 

6-8 

269 

e  1   39 

—   5 

2  41 

-   24 

3-5 

3-7 

I  Besancou 

7-5 

30 

1  56 

+    2 

3   13 

-11 

— 

— 

I  Paris 

8-1 

10 

e  1  52 

-11 

e  3  17 

-23 

4  0 

4-7 

I  Florence 

8-5 

66 

— 

— 

— . 

— 

— 

4-7 

I  Zurich           z. 

8-7 

38 

c  2   10 

—    2 

— 

— 

— 

— 

I  Strasbourg 

9-3 

31 

2    15 

—   5 

e  4     1 

-   9 

— 

— 

I  Uccle 

10-3 

14 

e  2  10 

-24 

— 

— 

— 

— 

I  De  BUt 

11-5 

14 

— 

— 

— 

— 

e  5-1 

6-7 

I  Vienna          z. 

13-5 

51 

e  6  40 

JL 

— 

— 

(e6-7) 

— 

I  Hamburg 

14-3 

24 

— 

— 

— 

— 

e  5-7 

8-3 

I  Edinburgh 

lo-2 

352 

— 

— 

6  40 

+   3 

— 

7-9 

Additional   records:     Coimbra   gives    LN=+3-7m.,    MN=+3-8m.         Paris 
ME  =  +3-7m.         De   Bilt  eN  = +5m.l3s. 

Nov.  29d.  Records  also  at  4h.  (Athens),  8h.  (San  Fernando),  llh.  and  14h. 
(Helwan),  17h.  (Tokyo). 

Nov.  30d.  Records  at  4h.  (San  Fernando),  5h.  (Manila),  6h.  (Tokyo),  lOh.  (Rio 
Tinto),  12h.  (Azores),  14h.  (Helwan  and  Colombo),  15h.  (Taihoku),  20h. 
fcjan  Fernando),  21h.  (Manila). 

Dec.  Id.     Records  at  Oh.  (Manila),  16h.  (Osaka),  18h.  (Manila),  22h.  (Tokyo). 

Dec.  2d.  Records  at  Oh.  (San  Fernando),  6h.  (Tokyo),  12h.  (Bidstou).  13h. 
(Florence,  Rocca  di  Papa,  and  Pompeii),  14h.  (Florence  and  Denver), 
15h.  (La  Paz),  18h.  (Taihoku),  20h.  (Tortosa  and  Barcelona),  21h.  (San 
Fernando). 

Dec.  3d.  Records  at  2h.  (Victoria),  9h.  (Apia  and  La  Paz),  lOh.  (Cape  To\\ti  and 
Helwan),  13h.  (La  Paz),  14h.  (Manila),  22h.  (San  Fernando). 

Dec.  4d.  Records  at  Oh.  (Cape  Town),  Ih.  (Sau  Fernando  and  Helwan),  4h.  (La 
Paz),  6h.  (Mizusawa),  13h.  and  15h.  (Rocca  di  Papa),  19h.  (Tokyo),  20h. 
(Rocca  di  Papa),  23h.  (San  Fernando). 

Dec.  5d.  Oh.  15m.  26s.     Epicentre  13°  ON.  85°  •4W. 

A  =+-078,  B  =  --971,  C=+-225:         D  =  --997,  E  =  -080; 
G=+108,   H  =  --224,  K  =  --974. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


o 

(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mobile 

17-8 

352 

i  3  56 

-19 

(7   20) 

-16 

7-3 



Vieques 

E. 

19-9 

72 

5  33 

+  53 

9  13 

+  52 

10-4 

10-6 

N. 

19-9 

72 

10     9 

?S 

(10      9) 

+  108 

17-6 

181 

Georgetown 

26-9 

14 

e  5  57 

0 

e  10  34 

—   5 

e  13-4 

— 

Washington 

26-9 

14 

5  59 

+    2 

10  39 

0 



Chicago 

28-8 

355 

6  44 

+  28 

10  43 

-30 

14-6 

— 

Ann  Arbor 

X. 

29-3 

3 

— 

— 

13   10 

7 

17-9 

. . 

Ithaca 

E. 

30-4 

13 

e  8   19 

?PRi 

12  32 

+  51 

— 



Toronto 

311 

9 

— 

— 

32-3 



Ottawa 

33-4 

13 

6  54 

-   6 

13     4 

+  34 

18-8 



La  Paz 

341 

150 

i  7      6 

0 

i  12   42 

0 

17-2 

20-0 

Victoria 

47-3 

326 

17      2 

?S 

(17      2) 

+  77 

26  0 

28-5 

Bldston 

75-0 

40 

— 

— 

19  46 

-100 

— 

38-9 

De  Bilt 

80-1 

40 

— 

— 

— 

— 

e  38-6 

41-7 

Helwan 

105-6 

53 

24  34 

?s 

(24  34) 

-134 

For  Notes  see  next  page. 
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Notes  to  Dec.  5d.  Oh.  lorn.  26s. 

Additional  records  :  Mobile  gives  S I  =  — om.6s.  ( JPRi).      Ann  Arbor  (Wiechert) 
SE  = +12m.34s.,    LE  =  4-18  1m.  Ithaca    eX  = -i-12m.306.  Ottawa 

PR,N  = -f8m.l2s..  To  =0h.l4m.33s.  La  Paz  T,  =0h.l5m.30s.  Vic- 
toria S= -f  21m.37tf.  De  Bilt  MN  =  -f49-3m.  Helwan  PN  = 
+  39m.34s. 


Dec.  5d.     Records  also  at  4h.  and  6h.  (Helwan),  lOh.  (Berkeley),  loh.  (Colombo), 
23h.   (Helwan). 

Dec.  6d.     Records  at  Oh.  (Sau  Fernando),  6h.  (Apia  and  Algiers),  llh.  (Bidston), 
19h.  (La  Paz),  211i.  (San  Fernando). 

Dec.  7d.     Records  at  Oh.  and  Ih.  (La  Paz),  3h.  (Alliens),  Gh.  (La  Paz),  9h.  (Rio 
Tinto),  lOh.  and  22h.  (Helwan). 

Dec.  Sd.     Records  at  3h.  (San  Fernando  and  Taihoku),  oh.  (Colombo),  lOh.  (La 
Paz),  loll.  (Apia),  17h.  (La  Paz  and  Florence),  20h.  (San  Fernando). 

Dec.  9d.  20h.  23m.  los.     Epicentre  19'-8N.  103"-3E.  (as  on  1918  Mar.  22d.). 

A  =  -  -216,  B  =  +  -916,  C  =  +  -339  ;         D  =  +  -973,  E  =  +  -230  ; 
G  =  -078,   H  =  +-330,  K  =  --941. 

A       Az.  P.       0-C.         S.         0-C.        L.  M. 


J, 

^j 

in.  s. 

s. 

m. 

8. 

8. 

m. 

m. 

Calcutta 

E. 

14-2 

284 

3  33 

+   4 

6 

3 

-10 

8-5 

— 

N. 

14-2 

284 

3  39 

+  10 

6 

9 

-    4 

8-8 

— 

Simla 

26-0 

301 

8     9 

? 

— 

— 

— 

12-8 

(Colombo 

26  1 

244 

19  45 

2 







21-8 

Helwan 

651 

29o 

37   45 

?L 

— 

— 

(37-8) 

— 

De  Bilt 

79-3 

322 

— 

— . 

— 

— 

e  39-8 

42-6 

Uccle 

80-2 

321 

— . 

— 

— 

— 

e  39-8 

— 

Eskdalemuir 

82-7 

327 

— 

— 

— 

— 

43-8 

— 

Additional  records  :    Helwan  gives  PN  =  +36m.45s.         De  Bilt  MN  =  +42-2m. 

Dec.  9d.  20h.  2Sm.  6s.     Epicentre  26'ON.  114°0E.  (as  on  1917  Jan.  27d.). 
A  =--366,   B  =  +  -821,  C  =  + -438. 


A 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

6-9 

_ 

— 

3  24 

+  17 

3-9 

4-2 

Zi-ka-wei 

8-4 

c  2     6 

-   1 

e  3  50 

+   3 

— 

5-5 

Manila 

13-2 

c  2  44 

-32 

— 

— 

Zi-ka-wei  gives  also  MN  =  +4-6m.,   To  =20h.28m.5s. 

Dec.  9d.  Records  also  at  Oh.  (San  Fernando),  4h.  (Mizusawa),  7h.  (Athens  (2)), 
lOh.  (Tokyo).   18h.  (Taihoku),   19h.  (Kew),  22h.  (San  Fernando). 

Dec.  lOd.  Records  at  3h.  and  oh.  (Tokyo),  7h.  (Sydney),  14h.  (Nagasaki),  21h. 
and  22h.  (San  Fernando),  23h.  (Helwan). 

Dec.  lid.  Records  at  2h.  (La  Paz  and  Azores),  6h.  (Mizusawa),  14h.  (Zurich), 
16h.  (Osaka),  22h.  (Helwan),  23h.  (Berkeley.  Lick,  and  Honolulu). 

Dec.  12d.  Records  at  Oh.  (Sau  Fernando,  Uccle,  De  Bilt,  Tokyo,  Rocca  di  Papa, 
Helwan,  Eskdalemuir.  and  Bidston),  3h.  (Batavia,  Manila,  Mclbom-ne, 
and  Perth),  4h.  (Toronto,  Victoria,  and  Honolulu),  8h.  (Rio  Tinto),  llh. 
(La  Paz),  121i.  (La  Pa/.,  Pompeii,  and  Rocca  di  Papa),  llh.  (Denver), 
ISh.  (Batavia).  23h.  (Apia). 
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Dec.  13d.     Records  at  Oli.  (Sau  P'ernaudo),  oh.  (Taihoku),  9h.  (Hehvau). 

Dec.  14d.  Ih.  10m.  5s.     Epicentre  29°-2S.  177°-OW.  (as  on  1917  May  9d.). 

A  =  -  -872,  B  =  -  -046,  C  =  -  -488  ;         D  =  -  -052,  B  =  +  -999  ; 
G  =  +-487,   H=+-026,  K  =  --873. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

B. 

m.  s. 

s. 

m. 

m. 

Apia 

16°1 

18 

e  4  19 

+  26 

— 

— 

8-9 

— 

Sydney 

27-5 

251 

(6     1) 

-   2 

6     1 

.'P 

12-5 

14-6 

Melbourne 

32-7 

244 

— ■ 

— 

12   19 

0 

16-8 

18-9 

Honolulu 

53-8 

22 

16   13 

?S 

(16  13) 

-53 

e  28-4 

41  0 

Perth 

57-0 

249 

— 

— 

17   36 

-10 

— 

— 

Batavia 

74-9 

271 

c  11   46 

—    2 

i  21   30 

+    5 

e  40  0 

44-2 

Taiholsu 

K. 

80-2 

306 

— 

— . 

— 

— 

35-9 

— 

Berkeley 

84-3 

40 

— 

— 

e  40  51 

?L 

48-6 

— 

Victoria 

91-3 

32 

21  57 

; 

29  19 

?SR: 

— 

50  0 

La  Paz 

97  0 

114 

e  14  39 

+  41 

— 

— 

47  0 

48-5 

Mauritius 

107-7 

234 

50   25 

?L 

— 

— 

(50-4) 

65-2 

Chicago 

108-5 

51 

— 

— . 

— 

— 

e  49-9 

— 

Ann  Arbor 

111-4 

52 

— 

— 

— 

• — 

65-9 

— 

Toronto 

114-8 

52 

— 

— 

(27   31) 

-37 

63-4 

67-3 

Georgeto\vii 

115-0 

58 

— 

— 

— 

— 

64-9 

— 

Capetown 

115-2 

194 

63   13 

Ih 

— 

— 

(63-2) 

72-2 

Ithaca 

116-5 

54 

• — 

— 

— ■ 

— 

0  68-4 

— 

Ottawa 

117-8 

51 

— 

— 

— 

— 

66-9 

— 

Eskdalemuii- 

153-5 

S 

. — 

— ■ 

— 

— 

79-9 

• — ■ 

Hambvu's; 

155-1 

350 

— 

— 

— 

— 

6  80-9 

— 

Bidston 

155-4 

9 

37   13 

■i 

45   19 

?SRi 

. — 

56-7 

Helwan 

E. 

155-4 

279 

26  55 

?PR, 

— 

— 

— 

— 

De  Bilt 

157-1 

357 

— 

■ — 

— 

— 

e  88-9 

91-9 

Kew 

157-6 

6 

— 

— 

— 

— 

— 

93-9 

Uccle 

158-4 

358 

— 

— 

— 

— • 

49-9 

— 

Paris 

160-4 

1 

— 

— 

— 

— 

e  90-9 

— 

Zurich 

E. 

161-3 

348 

— 

— 

e  85  38 

ih 

(e  85-6) 

— - 

Coimbra 

165-5 

37 

c  35  55 

? 

47   10 

?SR, 

59-9 

94-9 

Additional  recordb 

:  Apia  gives  e?  =lh. 4m.  18s. 

Sydney 

gives 

P=lh.9m.48s. 

Honolulu  gives 

S  as  P 

and 

S  =  +23m.43s. 

Chicago  L  = 

=  +62 -9m.   and 

+  65  ■9m. 

rorouto 

eL  = 

+  65 -6m. 

and 

+  69-4m. 

Helwan 

PN  = 

+  28m.55s. 

Zurich  eSN  = 

+  85m.37 

s.  (fcLN).           Florence  gives  a 

record 

from  2h.  to  3h. 

Dec.  14d.  Records  also  at  Oh.  (Toronto),  Ih.  (San  Fernando),  2h.  (Kodaikaual), 
3h.  (Toronto  and  Victoria),  6h.  (Taihoku),  9h.  (Algiers),  19h.  (San 
Fernando). 

Dec.  15d.  Records  at  Ih.  (Sitka),  31i.  (Bidston),  6h.  (Helwan),  8h.  (Mizusawa), 
9h.  (Osaka),  16h.  (La  Paz,  Batavia,  and  Manila),  17h.  (Helwan),  19h. 
(Helwan  and  Sydney),  201i.  (Toronto,  Helwan,  De  Bilt,  and  Victoria), 
21h.  (Uccle). 

Dec.  16d.  nil.  41m.  25s.     Epicentre  24°-0N.  124°0E.  (as  on  1916  Mar.  25d.). 

A  =  -  -oil,  B  =  +  -757,  C  =  +  -407  ;         D  =  +  -829,  E  =  +  -559  ; 
G  =  --228,   H=  +  -337,   K  =  --914. 

A  Az.           1'.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  8.  s.  m.  m. 

Taihoku  2-5  294  0  32  -    7  —  —  0-8  1-1 

Hokoto  4-1  275  e  1   31  +27  1   38  -15  1-9  — 

Zi-ka-wei  7-5  343  e2     2  +    8  —  —  —  4-3 

Manila  9-8  197  —  —  e  4  19  -   4  —  — 

Helwan           N.  80-4  298  33   35  ?L  —  —  (33-6)  — 

Hambiu'g  83-9  327  —  —  —  —  e  50-6  53-6 

De  Bilt  87-2  327  —  —  —  —  e4o-6  55-3 

Uccle  88-3  327  ^  —  —  —  e  42-6  — 

Eskdalemuir  88-8  333  —  —  —  —  48-6  — 

Kew  90-1  329  —  —  —  —  —  58-6 

Bidston  90-1  332  —  —  49   35  ?L  (49-6)  57-3 

Additional  records  :  Zi-ka-wei  gives  MN  =  +4 -4m.  Helwan  PE  =  +  54m. 35s. 

De  Bilt  MN  =  +56 -5m. 
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Deo.  16d.  Records  also  at  Oh.  (San  iernaudo  aud  Maiiila),  lOh.  (Helwan),  16h. 
(Apia),  17h.  (Algiers). 

Dec.  17d.  Records  at  Oh.  (Torouip),  ah.  (Tokyo),  ih.  (Helwan),  18h.  (San 
Fernando),  iOh.  (JUizusawa),  231i.  (Manila,  Melbourne,  Batavia,  Honolulu, 
aud  PertJi). 

Dec.  18d.  Ih.  20m.  35s.     Epicentre  20°0N.  99=  OW.  (as  on  1918  Aug.  22d.). 

A  =  -  147,  B  =  -  -928,  C  =  +  -342  ;         D  =  -  -988,  E  =  -f  156  ; 
G  =  -053,   H  =  --33S,  K  =  --910. 

An  origin  half  a  degree  further  south  would  fit  the  observation  better,  but  the 
old  epicentre  is  retained,  as  the  whole  material  is  so  scanty. 

A       Az.  P.       O-C.        S.  0-C.       L.  M. 


^ 

3 

ni.  6. 

s. 

ni.  s. 

b. 

m.           m. 

Tucson            E. 

16-2 

322 

4     8 

-M3 

— 



8-6         9-2 

X. 

16-2 

322 

4     5 

-f-10 



8-6         91 

Denver           E. 

20-4 

347 

8   25 

?S_ 

(S   25) 

-   7 

—       10-4 

Chicago 

23-8 

21 

5   31 

+    5 

9  55 

-f  15 

12-4          — 

Georgetown 

26-7 

40 

e  G     2 

-r     7 

11   25 

+  50 

—          — 

Victoria 

34-5 

331 

14  23 

?S 

(14  23) 

4-95 

18-3        20-8 

La  Paz 

47-4 

138 

18  41 

-   9 

15  42 

-   4 

23  0       23  0 

elwan    (A  =110=' 

•9)   records 

PE  =  -f9m.25s. 

and    PN 

=  —5m 

25s.,    perhaps 

intended  for  L,  but  given  an  hour  too  soon  by  mistake. 

Dec.  18d.     Records  also  at  Oh.  (Victoria  and  San  Fernando),  19h.  (San  Fernando), 
20h.  (Perth),  23h.  (De  Bilt). 

Dec.  19d.     Records  at  7h.   (Algiers),  13h.   (Berkeley  and  Lick),   15h.   (La  Paz), 
19h.  (San  Fernando). 

Dec.  20d.  Oh.  2Sm.  15s.     Epicentre  37^-OX.  138^-5E.  (as  on  1919  Mar.  2Sd.). 

A  =  -  -599,  B  =  +  -529,  C  =  +  -602  ;         D  =  t  -663,  E  =  +  -749  ; 
G=--451,  H=+-399,  K=--799. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 

s. 
Tokyo 
Mizusawa 
Osaka 
Kobe 
Zi-ka-wei 

De  Bilt  82  1     331  —  —         —  —    c  49  8 

Uccle  83-5     331  —  —         —  —  —       47-8 

Helwan  84-6     302         —  —         —  —       55-8  — 

La  Paz  148-8       55       19  25    [-29]        —  _  _  _ 

Additional  records  ;    Mizusawa  gives  SN  =  +0m.47s.  Kobe  MX  -—  +5  •3m. 

1919.     Dec.  20d.  19h.  34m.  Os.       Epicentre  23"  ON.  121"  7E. 


o 

c 

m.  s. 

1-6 

142 

0  23 

2-9 

44 

0  20 

3-5 

227 

— 

3-6 

230 

— 

15-3 

253 

e  3  46 

821 

331 

83-5 

331 

— 

84-6 

302 

— 

0  37 

-    8 

0-9 

— 

0   48 

-32 

— 

— 

1   18 

-19 

2-8 

3-5 

2     0 

+  21 

3-7 

5-6 

A-  - 

•484, 

B-  -r  • 

■8o,   C 

-  +391 

;         D 

=  +  •851, 

E  =  + 

•526  ; 

G  =  - 

-•205, 

H  =  +  -332,  K  = 

-  -920. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Taihoku 

19 

359 

0  38 

+    9 

— 

— 

15 

1-6 

Hokoto 

21 

284 

0  49 

+  16 

— 

— 

1-3 

1-6 

Zi-ka-wei 

8-2 

358 

2     3 

-   1 

e  4  15 

+  33 

— 

— 

Manila 

8-4 

185 

e  2  41 

+  34 

4  26 

+  39 

4-9 

51 

Kobe 

16-5 

42 

4      3 

+    4 

(7   36) 

+  29 

7  6 

134 

Osaka 

16  7 

43 

4   22 

+  21 

(7   17) 

+    6 

7  3 

12  8 

Mizusawa 

E. 

23  0 

41 

5   12 

—    5 

9  22 

-   3 

• — 

— 

N. 

23  0 

41 

5   10 

-   7 

9   20 

—   5 

— 

— 

Continued  on  next  page. 
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z\ 

Az. 

P. 

O-C. 

S. 

O-C 

.       L. 

M. 

P 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Calcutta 

E. 

so"? 

276 

6  18 

-17 

12  18 

+  32 

19-3 

— 

Batavia 

32 

6 

207 

16  32 

-21 

e  12  32 

+  14 

e  18-6 

— 

Dehra  Dun 

39 

5 

289 

— 

— 

15     0 

+  61 

— 

— 

Simla 

40 

2 

290 

14  30 

?S 

(14  30) 

+  20 

21-8 

22-2 

Colombo 

43 

3 

256 

16     0 

?s 

(16     0) 

+  68 

27-8 

28-9 

Kodaikanal 

44 

1 

260 

24  42 

?L 

— 

— 

28-8 

340 

Bombay 

45 

6 

275 

8  37 

0 

— 

— 

— 

34-4 

Sydney 

E. 

63 

4 

151 

19     0 

?s 

(19     0) 

-   6 

30-7 

37-8 

Honolulu 

73 

3 

73 

e  27    12 

?SR. 

• — 

— 

42-9 

49-5 

Helwan 

E. 

79 

2 

298 

22  30 

?S 

(22  30) 

+  16 

• — 

54-4 

N. 

79 

2 

298 

23  30 

?s 

(23  30) 

+  76 

— 

51-7 

Vienna 

82 

6 

320 

i  12  38 

+    4 

— 

— 

e  43  0 

53-5 

Hamburg 

83 

6 

326 

— 

— 

— 

— 

e  42  0 

46-4 

Pola 

85 

7 

317 

■ — 

— 

■ — 

— 

— 

460 

De  Bilt 

86 

8 

326 

— 

— 

6  23  36 

-   3 

40-0 

48-8 

Dyce 

E. 

87 

1 

332 

i  31   16 

?SR, 

— 

- — - 

43-6 

48-0 

Strasbourg 

87 

4 

321 

— 

— 

— 

— 

460 

— 

Florence 

87 

8 

319 

31   28 

?SR, 

— 

— 

451 

48-6 

Rocca  di  Papa 

87 

9 

315 

e  12  48 

-16 

20  42 

-   9 

6  47-7 

54-7 

Ucclc 

88 

0 

325 

e  13     0 

—    5 

— 

— 

e  40  0 

48-8 

Edinburgh 

88 

4 

331 

— 

. — 

— 

— 

440 

611 

Eskdalemuir 

88 

8 

331 

— 

— 

■ — 

— 

38  0 

— 

Moncalieri 

88 

9 

320 

16     S 

IPRi 

31      8 

?SR, 

461 

52-6 

Besancon 

89 

2 

321 

— 

— 

— • 

— 

480 

— 

Kew 

89 

9 

328 

44     0 

?L 

— 

— 

(44-0) 

55  0 

Paris 

90 

1 

325 

— 

— 

— 

— 

e  460 

490 

Oxford 

90 

2 

328 

— 

— 

■ — 

— 

451 

52-5 

Barcelona 

94 

7 

320 

— 

— 

— 

— 

e  51-6 

57-3 

Coimbra 

E. 

101 

7 

323 

27   12 

? 

— 

• — 

53-7 

56-6 

X. 

101 

7 

323 

e  28  43 

j 

39  15 

? 

52-2 

63-8 

San  Fernand 

0 

102 

9 

320 

— 

— 

— 

— . 

56-5 

610 

Chicago 

109 

8 

22 

— 

— 

— 

— 

e  55  0 

• — - 

Capetown 

113 

1 

241 

58   12 

?L 

— • 

— 

70-7 

74-2 

La  Paz 

168 

7 

57 

20  31 

[+17] 

29  45 

? 

43-9 

46-7 

Additional  records  :    Manila  gives  MN  =  +5-0m..  To  =19h.34m.33s.  Kobe 

MX  =  +200m.  Osaka  MN=+14-lm.  Nagasaki   (A=12'-l)  gives 

P  at  19h.4m.23s.,  L  at  19h.6m.40s.  Colombo  S  = +26m.0s.  Vienna 

MN  =  +46-0m.  Hamburg   MZ=+50-9m.  De   Bilt   MN  =  +48-9m. 

Dvce    LN  =  +440m.,    MX  =ME.  Moncalieri    MN  =  +50-9m.  San 

Fernando  MX  =  +67  ^m.         Chicago  L  -=  +61-0m.  and  +70  0m. 


1919.     Dec.  20d.  20h.  37m.  24s.     Epicentre  23°  ON.  121°  7E. 


(as  at  19h.). 

A=  --484,   B 

=  +  •783,  C 

=  +  ■391 : 

D 

=  +851, 

E  =  + 

526. 

G  =  - 

•205, 

H  = 

+  ■332,  K 

=  -920. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m 

.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

1°9 

359 

0 

38 

+    9 

— 

— 

1-6 

1-7 

Hokoto 

2  1 

284 

1 

12 

+  39 

(1   12) 

+  14 

16 

20 

Zi-ka-wei 

8-2 

358 

e  2 

17 

+  13 

e  3  43 

+    1 

— 

- — 

Manila 

8-4 

185 

e  2 

15 

+    8 

4     0 

+  13 

4  4 

4-9 

Kobe 

16-5 

42 

4 

3 

+   4 

(7   30) 

+  23 

7-5 

10-8 

Osaka 

16-7 

43 

4 

9 

+    8 

(7    13) 

+    2 

7-2 

94 

Mizusawa 

E. 

230 

41 

5 

16 

-    1 

9  24 

-    1 

— 

— 

N. 

230 

41 

5 

16 

-    1 

9   15 

-10 

— 

- — 

Ootomari 

291 

30 

6 

16 

-    3 

(11    10) 

-   9 

11-2 

15-6 

Calcutta 

E. 

30-7 

276 

6 

24 

-11 

13   18 

+  92 

17-9 

19-9 

N. 

30-7 

276 

6 

24 

-11 

13   12 

+  86 

17-6 

199 

Batavia 

32-6 

207 

6 

32 

-21 

11   51 

-27 

e  ISO 

26  6 

Dehra  Dun 

39-5 

289 

8 

36 

+  45 

— 

— 

— 

— 

Simla 

40-2 

290 

13 

30 

?S 

(13   30) 

-40 

21  3 

221 

Colombo 

43-3 

250 

S 

36 

+  16 

15   18 

+  26 

18^2 

191 

Kodaikanal 

44  1 

260 

8 

30 

+    3 

(14   36) 

-^27 

14  6 

28-5 

Bombay 

45-6 

275 

S 

33 

-   4 

15    10 

-12 

— 

28^8 

Adelaide 

601 

163 

10 

54 

+  41 

18    18 

-   6 

28  1 

40^8 

Sydney 

E. 

63-4 

151 

18 

42 

?S 

(18   42) 

-26 

30-6 

38-8 

Melbourne 

64-6 

160 

19 

36 

?s 

(19   36) 

+  16 

35  0 

38  1 

Honolulu 

73-3 

73 

e  21 

24 

JS 

e  21   24) 

+  18 

45  1 

501 

Helwan 

E. 

79-2 

298 

— 

- 

— 

— 

— 

51  0 

Coniirvn€4  on  next  page. 
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A 

Az. 

P. 

0-C. 

s. 

0-C 

L. 

M. 

o 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Budapest 

81°  3 

320 

8  42 

I 

— 

— 

— 

— 

Vienna 

82-6 

320 

1  12  30 

-   4 

24   14 

+  81 

e  38-6 

43-6 

Hamburg 

83-6 

326 

e  12  43 

+   3 

— 

— 

e  39-6 

46-6 

De  Bilt 

86-8 

326 

— 

— 

23  41 

+    2 

e  39-6 

48-9 

Dyce 

87-1 

332 

— 

— 

— 

— 

40-9 

48-4 

Strasbourg 

87-4 

321 

— 

— 

— 

— 

41-6 

60-0 

Zurich 

87-6 

320 

e  13      1 

-   2 

— 

— 

e  45-6 

— 

Florence 

87-8 

319 

22  59 

?S 

(22  59) 

-51 

41-7 

— 

Rocca  di  Papa 

87-9 

315 

c  13     2 

_   2 

— 

— 

e  47-3 

54-3 

Uccle 

88-0 

325 

e  13     3 

_   2 

23  50 

-   2 

e  40-6 

48-9 

Victoria 

88-0 

36 

23  26 

?S 

(23  26) 

-26 

38-3 

52-3 

Edinburgh 

88-4 

331 

— 

— 

— 

— 

40-6 

51-3 

Moncalieri 

88-0 

320 

4  41 

7 

24  46 

+  44 

43-7 

52-5 

Besancon 

89-2 

321 

— 



— - 

— 

45-6 

— 

Stonyhurst 

89-4 

330 

43  36 

?L 

■ — 

— 

(43-6) 

50-1 

Bidston 

89-9 

330 

26  36 

?S 

(26  36) 

-143 

(37-8) 

48-2 

Kew 

89-9 

328 

40  36 

?L 

— 

— 

(40-6) 

54-6 

Paris 

901 

325 

e  13   25 

+    8 

— 

— 

e  42-6 

47-6 

Oxford 

90-2 

328 

— 

— 

— 

— 

41-2 

50-6 

Marseilles 

91-7 

320 

e  32  36 

?SRi 

— 

. — 

— 

47-6 

Barcelona 

94-7 

320 

— 

— 

— 

— 

e  44-S 

52-6 

Algiers 

96-9 

315 

— 

— 

— 

— 

e  54-6 

64-9 

Coimbra 

101-7 

323 

22     6 

I 

32  49 

?SE, 

48-8 

56-5 

San  Fernando 

102-9 

320 

— 

— 

— 

— 

55-6 

59-6 

Chicago 

109-8 

22 

— 

• — - 

— • 

— 

e  39-6 

— 

Ottawa 

109-8 

12 

— 

— 

■ — 

— 

e  50-6 

— 

Toronto 

110-6 

16 

e  28  18 

2S 

38  42 

? 

52-4 

66-7 

Ithaca             E. 

112-5 

13 

— 

— • 

— ■ 

— 

57  1 

— 

Georgeto\\"n 

115-6 

16 

— 

— 

— 

— . 

e  57-6 

— 

Washington 

115-6 

16 

— 

- — 

— 

— • 

e  57-6 

— 

La  Paz 

168-7 

57 

i  20   24 

[-rlOl 

34  42 

? 

81-6 

100-2 

Additional  records 
MN=  +13 -2m. 
P  at  20h.7m.46s.; 
Melbourne  gives  S  as  P 
MN-   ^48•3m. 
MN-  +49-0m. 
-=  +50  •3m. 
Uccle  SR,  ^- 


Manila  gives  MN=+5-0m.,  T„  =20h.37m.31s.         Kobe 

Osaka     MN  =  +10-0m.  Nagasaki     (A=12°-l)    gives 

L  at  20h.10m.30s.         Sydney  gives  S  as  P  and  S  =25m.42s. 

and   S=+26m.l8s.,   SR,  = +31m.36s.  Hehvan 

Hamburg  MZ=+51-2m.  De  Bilt  cSR,  = +29m.24s., 

Dyce  i  -  +26ni.36s.  and  +33m.l8s.,  LN  =  +40-6m.,  MN 

Florence  gives  records  also   at    +46m.36s.   and    +  55m. 36s. 

29m.37s..  MX  -  +48-7ui.,  T„  -20h.37m.37s.         Victoria  gives 


P    and    S -= +28m.54s.,    L      +61-4m.         Moncalieri    MN-+53-0m. 
Coimbra  oN  =  +22m.36s.,  MN  ^  +57-lm.  .San  Fernando  MN  =  +59-lm. 

Chicago  L--+43-lm.    +57-6m.,    +62-6m.,  and    +69-6m.  Ottawa  LE - 

+  64 -6m.,  +72-6m.,  and  +81-6m.  Toronto  e  ?  = +26m.6s.,  eL  = -r63-6m., 

+  73-7ra.,     and      +89-3m.         Ithaca     LE=+66-0m.         Georgetown     L  = 
+  66-9m.         Washington  L=+67-6m.,  and  +72-6m. 


Dec.  20d.  21h.  38m. 

559. 

Epicent 

re  23° 

•ON.  121° 

•7E.  (as  at  19h.  and  20h 

A 

Az. 

P. 

O-C. 

L. 

M. 

^ 

Q 

m.  s. 

s. 

m. 

m. 

Taihoku 

1-9 

359 

5  54 

? 





Zi-ka-wei 

8-2 

358 

— 

— 

e  6-4 

— 

Kobe 

16-5 

42 

3  57 

-    2 

5-0 

5-6 

Osaka 

16-7 

43 

4      1 

0 

5-5 

8^2 

Mizusawa 

N. 

23-0 

41 

5   23 

+   6 

— 

— 

Hamburg 

83-6 

326 

— 

e  481 

541 

De  Bilt 

86-8 

326 

— 

- — . 

e  491 

56  9 

Uoclc 

88-0 

325 

— 

— - 

e  48  1 

— 

Additional     records  :      Kobe 
Mizusawa  PE  =-  +  5m. 29s. 


rives     MN--+5  9m.         Osaka     MN 
De  Bilt  MN  -  +56-4m. 


+  81m. 


Dec.  20d.      Records  also  at  8h.  (Ilelwan).  13h.,  14h..  and  15h.  (Tokvo),  17h.  (Apia). 
23h.  (Taihoku). 


Dec.  21d.     Records  at  5h.  and  6h.  (Taihoku),  7h.  (Tokvo),  9h.  (Batavia).  ish. 
(Victoria  and  Toronto),  I9h.  (Nagasaki  (2)  ),  22h.  (Simla). 


171 


Dec.  22h.  23h.  40m.  48s.     Epicentre  39=-3N.  21'0F,.  (as  on  1918  Feb.  Id.). 
A  =  +  -722,  B  =  +  -277,  C  =  +  -633  ;         D  =  +  -358,  E  =  -  -934  ; 


G  =  +-591,   H=+-227,  K  =  --774. 


A 

Az. 

P. 

0-C. 

c 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Athens 

2°6 

120 

i  1     8 

+  27 

i  1 

12 

0 

(il-3) 

2  4 

Rocca  di  Papa 

6 

8 

294 

1  46 

+    2 

3 

14 

+    9 

4-2 

61 

Pola 

7 

6 

319 

e  1  36 

-19 

— 

- 

— 

e  3-6 

4-2 

Florence 

8 

5 

305 

1   18 

-51 

3 

28 

-22 

4-6 

— 

Vienna 

9 

4 

341 

2  22 

0 

4 

29 

+  16 

— 

6-6 

LemberK 

10 

7 

11 

e  2  18 

-22 

4 

6 

-42 

— 

5-8 

Moncalieri 

11 

3 

305 

2  42 

-   7 

4 

45 

-17 

6-6 

9-7 

Zurich 

12 

1 

316 

e  2  58 

-    2 

i  5 

16 

—    5 

— 

7-3 

Marseilles 

12 

4 

294 

e  3   18 

+  13 

7 

22 

?L 

(7 

4) 

• — 

Helwan 

E. 

12 

7 

135 

6     0 

?L 

— 

— 

(6 

0) 

14-8 

X. 

12 

7 

135 

3   18 

+    9 

— 

— 

14-3 

Strasbourg 

13 

3 

319 

3  20 

+    3 

e  6 

0 

+    9 

6 

8 

7-8 

Besancon 

13 

4 

311 

3   19 

+    1 

7 

29 

?L 

(7 

5) 

— 

Algiers 

14 

3 

266 

3   25 

-    5 

6 

19 

+    4 

8 

2 

12-7 

Barcelona 

14 

5 

285 

2  43 

-50 

i  4 

13 

-127 

e  6 

8 

10-2 

Tortosa 

15 

7 

283 

3  50 

+    2 

(6 

12) 

-36 

6 

2 

12-4 

Hamburg 

16 

1 

336 

e  3   52 

-    1 

e  6 

45 

-12 

e  8 

7 

12-4 

Paris 

16 

2 

312 

e  3  58 

+    3 

e  7 

3 

+    3 

9 

2 

13-2 

Uccle 

16 

4 

320 

3  55 

-   2 

7 

0 

-   4 

8 

0 

— 

De  Bilt 

16 

8 

325 

4     3 

+    1 

7 

12 

-    1 

7 

8 

10-3 

Kew 

19 

1 

315 

— 

— 

— 

- 

— 

- 

— 

12-2 

Oxford 

19 

8 

316 

i  3  57 

-42 

(8 

15) 

-    4 

8 

2 

120 

San  Fernando 

21 

6 

271 

7   24 

?S 

(7 

24) 

-93 

12 

0 

14-2 

Bidston 

21 

6 

319 

5   18 

+  18 

8 

48 

-   9 

— 

13-7 

Coimbra 

K. 

22 

5 

281 

5   15 

+    4 

i  9 

23 

+    8 

12 

6 

14-4 

X. 

22 

5 

281 

5  26 

+  15 

9 

19 

+   4 

12 

2 

14-7 

Eekdalemuii 

22 

7 

323 

— 

— 

(9 

11) 

-   8 

9 

2 

12-2 

Edinburgh 

23 

0 

324 

— 

— 

9 

49 

+  24 

12 

2 

13-8 

Dyce 

E. 

23 

4 

328 

i  5    19 

-    2 

i  9 

31 

-   2 

12 

6 

14-2 

X. 

23 

4 

328 

i  5   19 

-   2 

i  9 

25 

-    8 

11 

6 

14-2 

Simla 

45 

9 

82 

27   36 

?L 

— 

— 

(27 

•i) 

— 

Toronto 

70 

3 

311 

— 

— 

— 

— • 

e  41 

8 

— ■ 

Cape  Town 

73 

2 

183 

40   12 

?L 

— 

— - 

(40 

2) 

41-9 

Victoria 

86 

8 

339 

42  50 

?L 

— 

— 

(42 

8) 

52-2 

La  Paz 

99 

7 

258 

— 

— 

— 

— 

54 

8 

61-2 

Additional  records  :  Athens  gives  L  as  a  second  iP  and  S  as  i.  also  mE  = 
+  lm.34s..  m.N  =  +lm.31s.,  8  -  +lni.48s.,  iL  =  -^l-9m.,  MX  -  +2-6m..  To  = 
23h.41m.os.  Pola  MX  =  +3-2m.  All  these  records  are  given  for  23d. 
Florence     r-6m.l2s.  Moncalieri    MX-+9-3m.,       To  =23h.40m.59s. 

Zurich   MX  =  +7  •4m..    To  =23h.40m.57s.  Hamburg   MX  =  +10-8m.,    MZ 

=  +12-6m..     To=23h.41m.6s.  Paris     MX  - -r9-2m..      T„  =23h.40m.57s. 

De  Bilt  MX=+100m.,   To  =23h.40m.57p.  Toronto  L=-460m. 


Dec.  22d.     Records  also  at  2h.  (Denver).  4h.  (Athens),  7h.  (La  Paz  and  Helwan), 
lOh.  (Helwan),  12h.  (Athens),  21h.  (Helwan).  23h.  (Athens  (2)  ). 


Dec.  23d.  Records  at  4h.  (Athens  and  Zurich).  9h.  (La  Paz  and  Apia),  lOh.  and 
llh.  (Taihoku),  13h.  (La  Paz).  15h.  (La  Paz,  Batavla,  Helwan.  and 
Manila).  16h.  (De  Bilt).  19h.  (Rocca  di  Papa),  20h.  (Helwan,  Cipolletti, 
Andalgala,  La  Quiaea,  Mendoza.  and  La  Paz).  22h.  (Apia). 


Dec.  24d.  Records  at  Ih.  (Helwan).  4h.  (La  Paz),  llh.  (Helwan  and  San  Fer- 
nando). 13h.  (Helwan).  17h.  (Rocca  di  Papa),  19h.  (Athens).  20h. 
(Taihoku),  23h.  (Pompeii  and  Tokyo). 
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Dec.  25d.  21h.  42m.  208.     Epicentre  45°  ON.  36°  OE. 

A  =  +  -572,  B  =  +  -416,  C  =  +  -707  ;         D  =  +  -588,  E  =  -  -809  ; 
G  =  +  -572,   H=+-416,  K  =  --707. 

A       Az.           P.       O-C.         S.  O-C.        L.  M. 

o          o          m.  s.         s.         m.  s.  s.           m.  m. 

Lemberg                    9-4     305      e  3  28      +66         —  —      e  5-4  5-6 

Vienna                       13-8     291      e  3  22      -   1          7   21  ?L          (7-4)  10-7 

Pola                          15-6     277      e  7   45       ?S          (7   45)  +59      e  9-9  10-4 

Helwan                      15-6     196          6  40        ?S          (6  40)  -   6        (9-7)  — 

RoccadiPapa        17-2     267         —             —         —  —      e  5-8  11-8 

HamburK                  18-9     306      e  4   19      -   9         —  —    e  10-2  131 

Besancon                 20-8     287         —             —         —  —       13-7  — 

De  Bilt            E.        21-4     300          4  55      -   3          8  46  -   7    e  13-6  14-1 

N.       21-4     300         —             —         —  —    e  11-3  12-8 

Uccle                         21-8     297      e  4  57      -   6      eS  51  -10    e  11-2  — 

Paris                         23  0     292         —             —         —  —    e  13-7  15-7 

Algiers                       26  0     263          —              —         —  —       15-2  — 

Edinburgh                26-8     308          —              —         —  —           —  19-2 

Rio  Tinto                  32-4     271        21   10        ?L           —  —      (21-2)  22-7 

Coimbra                   32-7     278       21  40        ?L          —  —       27-5  28-1 

Additional  records  :  Helwan  gives  its  two  readings  as  PN  and  PE.  Ham- 
burg gives  MX  =  +14-7m.  De  Bilt  T„  =21h.42m.l6s.  Besancon 
gives  its  record  one  hour  late. 


Dec.  25d.     Records  also  at  14h.  (Batavia  and  Helwan),  16h.  (La  Paz),  18h.  and 
21h.  (Taihoku). 


Dec.  26d.  Records  at  Oh.  (San  Fernando),  2h.  (Helwan),  5h.  (La  Paz),  7h. 
Taihoku).  14h.  (La  Paz),  16h.  (Apia,  Sydney.  Victoria,  and  Adelaide), 
17h.  (Helwan,  San  Fernando,  Toronto,  Uccle,  De  Bilt,  and  Chicago), 
20h.  (La  Paz),  21h.  (Helwan). 


Dec.  27d.  Records  at  8h.  (Bidston),  15h.  (Tokyo).  19h.  (Taihoku,  Manila,  and 
La  Paz),  20h.  (La  Paz,  Apia,  Sydney,  and  Helwan),  21h.  (Chicago),  23h. 
(Tokyo). 


Dee.  28d.  Records  at  Oh.  (San  Fernando),  Ih.  (Mendoza),  2h.  (Tokyo),  7h. 
(Manila),  13h.  (Helwan),  14h.  (Azores),  18h.  (La  Paz  and  Mendoza), 
19h.  (Helwan),  21h.  (La  Paz). 


Dec.  29d.     Records  at  Oh.  (La  Paz),  5h.  (De  Bilt).  9h.  (Batavia),  13h.  (Manila), 
16h.  (Moncalieri),  18h.  (Manila). 


Dec.  30d.     Records  at  Oh.  (Algiers),  Ih.  (Manila),  2h.  (Rocca  di  Papa  and  La  Paz), 
3h.  (La  Paz),  lOh.  (Melbourne),  llh.  (Helwan),  13h.  (La  Paz). 


Dec.  31d.     Records  at  14h.   (La  Paz),    18h.   (Mizusawa),    21h.   (La  Paz),    22h. 
(Taihoku). 


& 


^[je  ^ntcvxxatxoxxal 

^ex^xnoloc^ical   ^itntntavij   for 

1920    ^axxxxavVi    Sebvxxavu^    ^avclj. 


FORMERLY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  opens  the  third  year  of  the  Summary 
in  its  new  international  form.  A  general  discussion  on  its  arrange- 
ment has  been  suggested  for  the  forthcoming  international 
assembly  at  Madrid  in  October,  1924,  so  that  it  may  be  con- 
venient to  review  here  the  chief  points  of  procedure  in  forming 
the  Summary,  as  experience  has  gradually  moulded  them. 

I. — The  Cards. 

Information  sent  from  the  observing  stations  is  entered  on 
cards.  At  first  all  information  from  a  single  station  for  a  single 
day  was  entered  on  a  single  card,  but  this  was  found  to  be  incon- 
venient, and  ultimately  a  separate  card  was  assigned  to  each 
clearly  independent  shock.  This  is  a  little  extravagant,  and 
possibly  a  further  change  in  the  direction  of  using  a  card  for 
information  from  different  stations  which  all  relates  clearly  to  the 
same  shock  may  be  made.  But  at  present  this  has  not  been  tried. 
In  fact,  it  has  been  the  general  practice  to  utilize  the  rest  of  the 
card  (especially  the  back)  for  computing  information  relating  to 
the  station,  which  has  its  name  printed  on  the  card,  as  also  the 
constants  a,  b,  c  attaching  to  the  station.  But  two  circumstances 
affected  this  procedure  in  practice. 

(a)  Sometimes  after  adopting  an  epicentre  the  study  of  the 
residuals  suggests  a  change,  so  that  the  computations  on  the 
card  no  longer  apply. 

(b)  Sometimes  an  old  epicentre  is  adopted,  in  which  case  the 
computations  are  not  needed. 

For  these  and  other  reasons  computation  on  the  back  of  the 
card  has  fallen  into  desuetude  ;  so  that  there  is  plenty  of  room  on 
the  card  for  other  uses.  The  precise  use  of  the  cards  is,  however, 
a  practical  detail  which  does  not  seriously  affect  the  printing  of 
the  Bulletin. 


II. — Card  Compartments. 

The  cards  are  then  arranged  in  compartments  under  each  day. 
There  are  four  upright  chests  of  drawers,  each  assigned  to  a  year's 
records.  At  present  1919  has  been  printed  off,  so  that  the  first 
chest  contains  the  records  for  1920,  the  other  three  containing 
1921,  1922,  and  1923.  [Records  for  1924  are  being  collected  in  a 
set  of  12  separate  boxes  recently  made,  j  If  arrears  are  caught  up 
sufficiently  to  set  free  one  of  these  chests,  it  will  be  used  for  one  of 
the  earlier  years,  not  yet  dealt  with  in  the  modern  fashion.  The 
most  pressing  case  is  that  of  1912,  in  which  there  are  some  good 
records,  though  the  material  is  so  scanty  that  after  some  trials 
the  systematic  attack  on  it  was  abandoned  in  favour  of  1914. 
This  was  at  a  time  when  the  work  was  quite  new  to  us,  and  it  was 
desirable  to  have  plenty  of  good  material.  But,  subsequently, 
1913  was  partially  dealt  with  (the  "  Large  Earthquakes  of  1913  ") 
and  our  greater  experience  may  enable  us  now  to  deal  with  1912 
(and  even  earlier  years)  on  a  modern  footing. 

In  each  yearly  chest  there  are  12  drawers,  each  devoted  to 
one  month,  and  each  drawer  is  divided  into  32  compartments 
(numbered  for  the  days  of  the  month,  with  one  or  two  to  spare) 
to  receive  the  cards. 


III.— Adopted  Tables  for  P  and  S:    Depth  of  Focus. 

This  practically  collects  together  all  the  information  re- 
ferring to  each  shock.  The  next  step  is  to  deduce  the  values  of 
Tq  from  the  observations  of  P  and  S  by  use  of  the  adopted  tables. 
These  tables  are  only  a  first  approximation,  and  it  has  long  been 
hoped  to  propose  corrections  to  them,  but  after  several  abortive 
trials  the  hope  of  doing  so  at  an  early  date  was  abandoned,  when 
it  was  discovered  that  there  were  serious  differences  in  the  depth 
of  focus  at  which  a  shock  might  take  place.  Evidence  at  that 
time  available  in  support  of  this  view  was  collected  in  the 
Geophysical  Supplement  to  the  Monthly  Notices  R.  Ast.  Soc,  Vol. 
I,  No.  1.,  and  a  few  copies  of  this  paper  were  distributed  at  the 
first  seismological  gathering  in  Rome  in  1922.  Since  then  much 
more  evidence  has  been  accumulated.  It  may  be  convenient 
to  have  a  list  of  the  dates  so  far  obtained  when  there  was  excep- 
tional depth  of  focus  :  The  great  majority  of  shocks  are  at  a 
normal  depth  which  we  suspect  (it  cannot  be  called  yet  more  than 
a  suspicion)  to  be  about  0-040  of  the  earth's  radius  below  the 
surface.  There  is,  however,  a  smaller  Group  I,  when  the  depth 
is  believed  to  be  less  than  this  normal  depth  (whatever  it  is)  by 
the  following  fractions  of  the  earth's  radius  : — 


Group  I. 

Date 

Defect 

Date            Defect 

Date 

Defect 

1914  June  26 
1916  Jan.      1 
1916   Oct.      3 
1916   Oct.   20 

-010 

-  •oog 

-021 
-021 

1918  July      8     -010 
1918  Sept.      "\ 
1918  Sept.     8}  -^030 
1918  Sept.   12j 

1919  April 
1919  May 
1919  Mav 
1919   Oct. 

30 

6 

29 

12 

-015 
-•030 
-•020 
-■020 

1917  Ma}'^  1  and  June  13  have  been  omitted  on  revision. 

It  will  be  seen  that  there  are  a  few  cases  of  defect  by  -030  ; 
so  that  if  we  admit  these  as  approximately  correct,  the  normal 
depth  must  exceed  0-030  ;  0-040  becomes  accordingly  a  reasonable 
estimate  for  the  great  majority  (Group  II)  at  normal  depth. 
Below  this  group  comes  Group  III,  as  below. 


Grou 

P    III. 

Date 

Excess 

Date 

Exce.ss 

Date 

Excess 

1913   Xov. 

10 

+  033 

1918   Xov. 

111+ -030 

1919  Mar. 

16 

+  015 

1914  Feb. 

26 

+  -053 

1918   Xov. 

1919  Mar. 

16 

1915  Jan. 

5 

+  •034 

1918  Dec. 

14     +^030 

1919  Apr. 

17 

+  •010 

1916  June 

21 

+  •060 

1918  Dec. 

25     +^070 

1919  Mav 

3 

+  •005 

1916  Sept. 

3 

+  •035 

1919  Jan. 

1     +^030 

1919  June 

1 

+  •040 

1917  April 

21 

+  033 

1919  Mar 

1     +^030 

1919  Aug. 

18 

+  •050 

1918  Feb. 

7 

+  -025 

1919  Mar. 

2  \  +  ^020 

1919  Aug. 

18 

1918  April 

10 

+  •070 

1919   Mar. 

1919  Aug. 

31 

+  •015 

1918  Mav 

22 

+  ^050 

1919   Mar. 

9i 

1919   Oct. 

27 

+  ■040 

1918  Mav 

25 

+  •015 

1919  Mar. 

13     +^070? 

1919   Xov. 
1919   Xov. 

6 
20 

+  •010 
+  •040 

There  are  at  least  two  cases  in  which  there  is  evidence  of  so 
great  a  depth  as  -070  below  normal,  i.e.,  at  least  -100  of  the  radius 
below  the  surface.  There  are  also  some  cases  where  the  sug- 
gested depth  below  normal  is  small  (-003  for  instance),  but  where 
the  evidence  is  so  good  that  the  hypothesis  has  been  adventured. 

It  will  thus  be  clear  why  the  attempt  to  obtain  corrections 
to  the  adopted  tables  has  been  deferred  ;  for  the  second  apjDroxi- 
mation  should  involve  some  reference  to  the  depth  of  focus,  which, 
though  already  declared  roughly,  is  still  to  be  obtained  with  as 
great  precision  as  possible.  The  present  tables  are  constructed  on 
the  assumption  that  the  focus  lies  practically  close  to  the  surface. 
On  this  assumption  Prof.  C.  G.  Knott  calculated  the  paths  of  the 
rays,  and  this  work  has  been  used  in  inferring  the  depth  of  focus 
to  which  we  may  take  -040  as  a  first  approximation.  We  can 
already  see  how  the  tables  should  be  modified  in  consequence  in 
a  general  way.  For  instance,  denoting  the  epicentre  by  E,  the 
focus  -040  below  it  by  F,  and  an  observing  station  10°  distant  from 
E  by  X,  then  the  present  tables  give  the  time  when  P  is 
observed  at 

E  as  To,  at  X  as  To+150s. 

where  T^  is  the  actual  moment  of  the  shock.     But  suppose  the 
focus  were  -040  lower  down  still  (-080  altogether)  :    It  was  shoAvn 


in  the  paper  cited  (Geop.  Sup.  I  1)  that  the  existing  tables  could  be 
used  if  we  applied  a  correction  to  each  A  (distance  from  epicentre), 
viz.,  for  E  the  correction  +lo-5  and  for  X  the  correction 
—  Qo-o,  making  them  +1*'"5  and  +9o-3  respectively,  and 
now  the  times  would  be  given  by  the  existing  tables  as  To-(-23s.  and 
To  +  143s.,  so  that  the  niterval  falls  from  150s.  to  120s.  If,  on 
the  other  hand,  we  suppose  a  focus  -010  higher  instead  of  lower, 
so  as  to  bring  it  into  the  surface,  then  we  should  reverse  these 
figures.  (This  is  not  strictly  correct,  but  will  serve  for  illustra- 
tion). The  effective  distances  Avill  become  — 1°-5  and  +10° -5, 
and  the  times 

To— 23s.  and  T(,-f  157s., 

the  interval  being  now  180s. 

We  see,  in  fact,  that  if  we  assume  that  the  present  tables  are 
really  applicable  to  shocks  originating  -040  below  the  surface, 
then  if  we  infer  from  them  new  tables  applicable  to  surface  shocks 
(such  as  Professor  Knott  thought  he  was  dealing  with)  we  must 
increase  the  intervals,  especially  near  the  epicentre.  Applying 
the  above  procedure  to  other  distances  (and  adding  23s.  in  the 
fourth  line  so  as  to  make  the  epicentre  time  zero  and  all  the  others 
positive),  the  figures  are  : 

A  from  Epicentre  0  5  10  15  20  30  60  90 


Effective  A 

-1-5 

+  i-9 

10-5 

16-0 

21-6 

32-6 

64-6 

95-4 

s. 

s. 

s. 

s. 

s. 

s. 

s. 

s. 

P  from  tables 

-23 

+  76 

157 

232 

300 

413 

642 

825 

23sec.  added 

0 

99 

180 

255 

323 

436 

665 

848 

Present  tables 

0 

77 

150 

219 

281 

388 

612 

795 

Diff. 

0 

22 

30 

36 

12 

48 

53 

53 

It  will  be  seen  that  a  correction  of  over  53s.  is  ultimately 
needed  for  P  near  90^,  but  that  nearly  half  of  this  accrues  in  the 
first  5°.     The  surface  velocity  is,  in  fact,  considerably  decreased. 

But  so  far  from  this  making  a  difficulty,  it  removes  one. 
The  surface  velocity  deduced  from  the  Oppau  exjilosion  was  shown 
by  Dr.  Jeffreys  and  Dr.  Wrinch  to  be  much  smaller  than  that 
assumed  in  the  adopted  tables.  They  find,  from  consideration 
of  distances  up  to  about  3°  from  the  origin  (Geop.  Sup.  M.X.R.A.S. 
I  2,  p.  16)  a  velocity  of  5-4  km/sec.  for  P  instead  of  7-1  km/sec. 
as  shown  by  the  present  tables,  a  decrease  in  the  ratio  5 •4/7-1  = 
0-76.  The  ratio  for  5^  distance  shown  above  is  77/99  =  0-78, 
clearly  a  ratio  of  the  right  order  of  magnitude.  It  may  be  doubted 
whether  the  present  tables  are  sufficiently  correct  in  detail  to 
allow  of  a  more  precise  comparison.  But  it  is  also  clear  that  they 
require  drastic  revision  to  represent  times  from  an  origin  on  the 
surface ;  followed  l:)y  the  rej)etition  of  Prof.  Knott's  investigation 
with  the  revised  figures. 


One  other  notable  consequence  of  the  proposed  revision  is 
its  effect  on  PR  and  SR.  At  present  the  time  for  PR^  for  A  =  60o 
is  taken  as  2  (P  for  30o)  =  2  X6m.28s.  =  12ra.56s.,  following  P 
for  60°  by  2ni.44s.  But  with  the  revised  tables  the  time  for  30o 
is  increased  by  48s.,  which  is  doubled  in  calculating  PR^,  while 
the  correction  for  60°  only  appears  singly.  Thus  (PR^  — P)  is 
increased  by  96s. — 53s.  =  43s.  Here  again  this  removes  instead 
of  introducing  a  difficulty  ;  for  the  times  observed  for  PRj^  at 
large  distances  from  the  epicentre  are  persistently  much  larger 
than  their  calculated  values.  Since  the  correction  to  present 
tables  tends  to  the  constant  value  53s.,  the  increase  in  (PR^  — P) 
tends  also  to  this  value.  But  this  is  the  increase  which  would 
apply  when  the  origin  is  in  the  surface,  and  when  the  PR^  ray  is 
consequenth^  made  up  of  two  exactly  equal  arcs  ;  when  the  focus 
is  below^  the  surface  the  arcs  for  PR^  are  no  longer  equal,  and  a 
further  correction  is  needed,  which,  however,  we  need  not  consider 
here. 


The  situation  is  thus  as  follows  :  The  adopted  tables  are 
not  apjolicable  to  earthquakes  originating  close  to  the  earth's 
surface,  as  was  supposed,  but  neither  do  most  earthquakes  origi- 
nate near  the  surface,  as  was  supposed.  The  normal  depth  at 
which  they  originate  is  about  -040  radius,  the  evidence  for 
which  is 

(a)  That  in  certain  cases  the  origin  is  -030  radius  above  the 
normal  depth,  which  must  therefore  exceed  -030. 

(b)  that  the  recognition  of  this  normal  depth,  and  the  conse- 
quent correction  of  the  tables  which  were  constructed  to  suit  it, 
immediately  removes  the  difficulty  about  the  surface  velocity, 
which,  as  deduced  from  the  Oppau  explosion,  was  sensibly  less 
than  the  tables  assigned. 


(c)  That   the    correction  of  the   tables    also   reconciles   the 
observations  of  PR^  at  great  distances,  formerly  in  error. 


Consequently  tables  really  applicable  to  surface  shocks  would 
be  essentially  different  from  those  adopted  ;  but  since  most  shocks 
are  not  surface  shocks  the  adopted  tables  suit  them  fairly  well, 
and  may  be  retained  for  the  present  until  we  are  on  firm  enough 
ground  to  undertake  the  revision.  It  is  only  recently  that  even 
a  rough  estimate  of  the  normal  depth  (0-040  radius)  has  been 
possible. 


IV. — Determination  of  To  from  P  and  S. 

Using  then  the  Adopted  Tables,  the  next  step  is  to  determine 
Tq  from  as  many  complete  observations  of  P  and  S  as  are  avail- 
able. Thus  on  1920  Jan.  4d.  4h.  we  have  among  others  the 
following  observations  of  P  and  S  (omitting  4h.). 

P.  S.  S-P.  A  To 


Mobile 

e  26  48 

i  29  14 

2  26 

12-5 

23  42 

Tucson     E 

25  33 

29  3 

3  30 

18-7 

21  8 

N 

25  44 

29  14 

3  30 

18-7 

21  19 

Lawrence 

e  26  48 

e  30  13 

3  25 

18-2 

22  20 

St.  Louis 

26  51 

30  39 

3  48 

20-6 

22  3 

Denver 

26  0 

30  0 

4  0 

22  0 

20  55 

Chicago 

27  26 

31  44 

4  18 

24-2 

21  56 

La  Paz 

e  30  32 

e  37  16 

6  44 

45-2 

21  58 

Uccle 

e  34  37 

45  0 

10  23 

83-4 

21  59 

Strasbourg 

e  34  50 

e  45  27 

10  37 

86-0 

21  57 

It  will  be  seen  that  the  last  four  give  closely  consistent  de- 
terminations of  Tq,  and  we  may  include  St.  Louis.  But  the  others 
are  discordant,  and  such  discordances  are  often  a  source  of  con- 
siderable uncertainty  in  determining  the  place  of  the  epicentre. 

v.— Determination  of  Epicentre. 

Whenever  possible  the  epicentre  is  fixed  by  use  of  those 
observations  only  which  give  accordant  values  of  T,,.  Using  the 
corresponding  observing  stations  (which  are  permanently  marked 
on  a  globe)  as  centres,  arcs  of  circles  are  drawn  with  radii  indicated 
by  the  S  — P  differences  ;  the  intersections  indicate  the  neigh- 
bourhood of  the  epicentre,  which  is  selected  by  inspection.  But  if 
an  old  epicentre  is  close  to  this  spot  it  is  usually  adopted  for  use, 
in  the  first  instance  at  any  rate,  since  the  former  calculations 
of  A  and  Azimuth  then  become  available. 

VI. — Calculation  of  A  and  Azimuth. 

Such  requisite  values  of  A  as  have  not  been  previously  cal- 
culated are  now  found  from  the  formula 

2  versin  A  =  (a-A)2+(b-B)2+(c-C)2 

The  quantities  a,  b,  c,  are  given  in  a  list  of  observing  stations, 
two  editions  of  which  have  already  been  circulated  ;  and  A,  B,  C, 
are  given  for  each  epicentre.  A  table  of  2  versin  A  is  given  in 
Mon.  Not.  R.A.S.  for  May  1915  (75  p.  530). 

At  first  the  Azinuiths  (Z)  were  calculated  also,  from  the 
formulae 

2  sin   A  sin  Z  =  (a-D)2+(b-E)2+c2-2 

2  sin  A  cos  Z  =  (a-G)2  +  (b-H)2+(c-K)2-2 


— but  this  invoh-ed  much  work,  especially  when  the  position  of 
the  epicentre  was  afterwards  revised,  and  as  only  an  approximate 
value  of  the  Azimuth  is  usually  required,  it  has  recently  been 
deemed  sufficient  to  read  it  from  the  globe,  by  means  of  a  string 
and  a  large  circumscribing  scale.     But  in  most  cases  the  constants 

D,  E,  G,  H,  K,  have  still  been  printed,  though  they  may  not  have 
been  used,  excejjt  perhaps  for  azimuths  close  to  the  epicentre. 

VII.^Depth  of  Focus. 

In  most  cases  the  arcs  drawn  on  the  globe  intersect  in  a  point 
or  small  area,  with  sulhcient  j:)recision  to  indicate  that  the  focal 
depth  is  normal.  This  supposition  is  not  abandoned  without 
strong  reasons,  which  will  become  clear  to  anyone  who  Avill  try 
to  solve  the  cases  in  the  above  list  on  the  ordinary  lines.  The 
cases  of  deeper  focus  than  usual  might  perhaps  be  solved  on  the 
alternative  hypothesis  that  the  first  shock  took  place  simul- 
taneously over  a  large  area,  so  that  instead  of  a  single  epicentre 

E,  we  might  adopt  a  ring  of  epicentres,  of  which  F  and  G,  say, 
are  in  azimuths  0°  and  180°.  Then  stations  in  azimuth  0'^  would 
receive  their  first  news  from  F,  and  would  all  be  effectively  nearer 
the  epicentre  ;  those  in  azimuth  180"  would  receive  their  first 
news  from  G,  and  would  again  all  be  nearer  the  epicentre.  This  is, 
in  the  main,  the  phenomenon  to  be  explained,  viz.,  that  stations 
in  opposite  azimuths  both  call  for  the  epicentre  to  be  moved 
nearer  to  them.  But  this  alternative  would  supply  the  same  shift 
to  all  the  stations  in  the  same  azimuth,  whatever  their  distance 
away  ;  whereas  the  hypothesis  of  abnormal  focal  depth  graduates 
the  shift  according  to  distance,  and  is  found  to  fit  the  facts  so 
well  that  it  is  difficult  to  prefer  the  constant  shift.  Moreover, 
this  alternative  of  a  wide  area  for  the  shock  (supposed  always  close 
to  the  surface)  entirely  fails  to  supply  any  explanation  of  the 
cases  of  "  high  focus  "  where  all  stations  call  for  a  displacement  of 
the  epicentre  aivaij  from  themselves.  We  should  have  to  suppose 
that  the  first  news  in  each  case  was  received,  not  from  the  nearest 
point  of  the  disturbed  area,  but  from  that  farthest  away. 

Briefly,  it  is  claimed  that  the  hypothesis  of  a  variation  in 
focal  depth  at  present  holds  the  field  ;  it  explains  the  facts  so 
far  as  they  have  been  tested  ;  and  evidence  in  its  favour  is  steadily 
accumulating. 

VIII.— The  Printed  Results:    Headings. 

Explanation  has  now  been  given  of  the  methods  used  for 
determining  the  elements  printed  at  the  heading  of  each  earth- 
quake ;  viz.,  the  time  T^  of  occurrence  (in  Greenwich  time  reckoned 
from  midnight)  the  position  of  the  epicentre  (8  =  latitude  \  = 
longitude  reckoned  E  and  W  from  Greenwich),  and  the  depth 


of  focus,  in  fractions  of  the  earth's  radius  measured  from  the 
normal  or  average  depth.  This  last  is  believed  to  be  about  0-040 
below  the  surface,  but  as  yet  no  use  has  been  made  of  this  assump- 
tion in  the  calculations.     Next  follow  the  constants 

A=cos  8  cos  A,  B  =  cos  S  sin  A,  C=sin  S 

where  8  is  the  north  latitude,  and  A  the  E  longitude  from  Green- 
wich. These  are  used  in  calculating  the  distance  A  of  the 
epicentre  from  any  station  by  the  formula 

2  versin   A  =  {a-Af^{h-Bf+{c-Cf 

The  distance  A  is  always  gi\'en  in  degrees  so  that  it  may  be 
readily  used  on  any  artificial  globe.  There  has  been  an  unfortu- 
nate practice  of  measuring  A  in  kilometres,  which  must  be  con- 
verted into  arc  before  use  either  on  a  globe  or  for  calculation. 
It  is  to  be  hoped  that  this  superfluous  complication  will  fall  into 
disuse. 

The  constants  D,  E  ;  and  G,  H,  K,  are  for  use  in  finding  the 
azimuth  of  the  station  from  the  epicentre,  measured  from  0°  in  the 
N.,  through  E  (90o)  S.  (180o)  W.  (270o)  to  N  again.  These  azi- 
muths are,  of  course,  entirely  different  from  those  of  the  epicentre 
from  the  station,  which  can  be  found  from  the  component  seis- 
mographs, and  may  be  used  in  determining  the  epicentre  from 
observations  at  a  single  station.  The  value  of  such  azimuthal 
specifications  for  an  independent  determination  of  the  epicentre 
by  azimuths  alone,  without  any  reference  to  tables  of  distance, 
was  pointed  out  by  Galitzin  and  Walker  ;  and  this  method  would 
be  specially  valuable  in  the  cases  of  alleged  abnormal  focus,  for 
obvious  reasons.  But  as  yet  such  azimuthal  determinations  have 
not  been  generally  made.  They  require  a  complete  equipment  of 
two  horizonal  components  and  a  vertical.  The  last  is  chiefly 
useful  in  electing  between  opposite  azimuths,  and  might  be  dis- 
pensed with  when  the  epicentre  is  approximately  known.  But  it 
is  high  time  to  inquire  whether  those  stations  possessing  two 
similar  horizontal  components  could  not  give  good  indications 
of  the  azimuth  of  the  epicentre,  which  might  be  used  to  check  the 
determinations  made  by  means  of  times  of  arrival  of  P  and  S. 

To  return,  however,  to  the  other  azimuths — those  of  the 
stations  from  the  epicentre.  These  are  chiefly  useful  in  estimating 
suitable  displacements  of  the  adopted  epicentre  as  shown  by  the 
residuals,  or  rather  by  the  time-residuals  when  converted  into 
equivalents  in  A.  The  effect  of  a  displacement  of  the  epicentre, 
say  p"  in  azinuith  Z„  is  ap])roximately 

p  cos  (Z  — Zo)  =  (p  sin  Zq)  sin  Z  -}-(p  cos  Zg)  cos  Z 
=x  sin  Z-f  y  cos  Z  say. 


Hence  x  and  y  are  readily  determined  from  a  number  of 
linear  equations.  This  formula  is,  however,  only  correct  when  p 
is  quite  small,  so  that  a  second  approximation  is  sometimes 
necessary. 

Another  advantage  of  having  the  azimuth  Z  (even  when 
roughly  indicated)  before  the  eyes  is  that  it  can  often  be  seen  by 
inspection  in  which  direction  displacement  of  the  epicentre  is 
called  for  ;  and  cases  of  abnormal  focus  can  often  be  detected  from 
the  incompatible  calls  in  opposite  azimuths. 

IX. — The  Separate  Columns. 

Coming  now  to  the  separate  columns,  the  following  })oints 
may  be  noticed  : — 

(a)  When  different  readings  are  given  by  two  components, 
or  two  machines,  they  are  sometimes  printed  separately,  the 
component  being  specified  in  the  first  column.  Often,  howe^'er, 
the  agreement  is  so  close  that  separate  printing  seems  needless. 
Or  the  differences  may  be  chiefly  in  L  and  ]M  ;  in  which  case  the 
results  fur  the  E  component  are  jjrinted  throughout  in  the  text,  those 
for  the  X  component  being  added  in  the  Notes  at  the  end. 

(b)  In  the  earlier  numbers  of  the  Summary  (and  in  the  Bulle- 
tin which  preceded  it)  a  column  was  devoted  to  the  nature  of  the 
seismograph.  But  it  was  found  difficult  to  achieve  accuracy  in 
this  column.  The  seismograph  was  often  not  specified  at  an 
obser\"atory  where  there  was  known  to  be  more  than  one,  and 
it  was  often  difficult  to  recover  the  date  of  change,  when  it  was 
known  that  a  better  machine  had  been  substituted.  Hence, 
although  there  are  undoubted  differences  between  the  records  of 
different  machines  (See  B.A.  Rejjort  for  1917  Table  IH)  this 
column  was  dropped  as  involving  more  work  than  seemed  pro- 
portionate to  its  value.  If  any  question  turns  on  the  particular 
machine  used,  reference  can  be  made  to  the  information  supplied 
from  the  obser\'atory. 

(c)  The  columns  of  A  (Distance)  and  Z  (Azimuth)  have  per- 
haps been  sufficiently  explained  above.  A  is  calculated  to  Qo-l  ; 
Z  is  now  generally  read  from  a  globe,  and  may  be  in  error  by  1*^ 
or  20. 

(d)  The  columns  for  P  and  S  represent  the  excesses  of  the 
observed  times  over  T^,  the  adopted  time  of  the  shock.  In  the 
early  years  the  times  themselves  were  printed,  as  they  could  more 
readily  be  checked  with  the  originals  ;  but  experience  showed  the 
great  advantage  of  subtracting  Tq  so  that  the  times  of  transmission 
may  be  readily  compared  with  tables,  or  with  those  of  another 


10 

similar  earthquake.  Comparisons  with  the  adopted  tables  are 
given  in  the  cohimns  O  — C,  and  require  little  comment  for 
AOQo.  But  when  A  exceeds  90°  the  records  of  P  and  S  become 
ambiguous,  and  seldom  accord  with  the  tables.  Two  other 
phenomena  are  frequently  observed  instead  of  P  :  the  most  easily 
recognised  is  PR^,  the  first  reflected  wave.  But  (especially  near 
the  anticentre)  the  wave  denoted  [P],  wliich  reaches  the  anti- 
centre in  about  20m.l7s.,  is  often  observed.  The  formula  given 
for  it  is 

20m. 17s.  — (180-  A)2x0-0235s. 

which  was  deduced  from  records  between  A  =  130°  and  A  =  180o. 
If  it  may  be  carried  back  to  90°  it  would  be  related  to  PRj  (assum- 
ing the  adopted  tables  correct  for  a  surface  shock  so  that  the  time 
for  PRi  at  A  is  just  double  the  time  for  P  at  A/2)  as  follows  : — 


A 

PRi 

IP] 

A 

PR, 

[P] 

A 

PRi 

[P] 

m.  s. 

m.  s. 

„ 

m.  s. 

m.  s. 

c 

m.  s. 

m.  s. 

'JO 

17  6 

17   7 

120 

20  24 

18  52 

150 

23  38 

19  56 

100 

18  14 

17  47 

130 

21  30 

19  18 

160 

24  38 

20  8 

110 

19  18 

18  22 

140 

22  34 

19  39 

170 

25  3(3 

20  15 

whence  it  will  be  seen  that  near    A  =  90°  there  are  difficulties  in 
separating  the  two  phenomena,   which,   however,   disappear  as 
A  increases. 

There  are  similarly  SR^  and  [S]  (though  the  latter  has  not 
yet  been  definitely  reduced  to  tables),  and  generally  the  number  of 
alternatives  for  S  is  larger  still.  Some  of  them  were  briefly 
indicated  in  the  Introduction  to  the  "  Large  Earthquakes  of  1913," 
p.  vii,  but  a  much  larger  collection  can  now  be  made,  which  it  is 
hoped  to  undertake  shortly. 

(e)  The  columns  for  L  and  M  are  given  to  0-lm.  only,  as  they 
are  often  very  rough.  Different  trains  of  waves  are  undoubtedly 
represented  in  this  part  of  the  seismogram,  to  some  of  which  Dr. 
Jeans  and  Dr.  Jeffreys  have  already  called  attention,  and  it  is 
doubtful  whether  any  precise  meaning  can  be  given,  even  to  the 
first  api^earance  of  L  ;    but  the  rough  rule — 

2  (L  in  minutes)  =  A  in  degrees 

— gives  fair  results.  Near  the  anticentre  it  seems  that  L  may 
represent  a  long  wave  starting  from  the  anticentre  on  the  receipt 
of  [P],  i.e.  20m. 17s.  after  Tp,  and  this  has  sometimes  been  noted 
as  [L]. 

In  the  neighbourhood  of  the  epicentre  an  approximate  value 
of  Tq  for  a  small  shock  can  sometimes  be  inferred  from  the  formula 

(P-To)  =  0-4  (M-P) 

(f)  In  the  notes  are  given  (as  above  mentioned)  additional 
records  from  N  components  which  differ  sensibly  from  E  records 
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printed  in  the  text.  Such  abbreviations  as  LN  or  MN,  meaning 
the  L  or  M  observation  by  the  N  component,  scarcely  require 
explanation. 


The  above  is  a  general  summary  of  the  points  on  which  a 
reminder,  or  a  new  comment,  may  be  useful,  in  reference  to  the 
Summary  as  a  whole. 

As  regards  the  present  number  attention  may  be  called  to 
the  cases  of  abnormal  focus  below  : — 


Depth 

To  (1920) 

Epicentre 

below 

normal 

d. 

h.  m.     s. 

„ 

(, 

Jan. 

20 

1   42     5 

8 -OS. 

127-5E. 

+  •030? 

Feb. 

22 

17  35  40 

46 -TN. 

145 -SE. 

+  -050 

Feb. 

26 

1  26     0 

5 -ON. 

IIOOE. 

+  •050 

Mar. 

3 

10  43  25 

8-OS. 

127 -SE. 

+  •030? 

Mar. 

15 

12     5  30 

20-0S. 

176 -SE. 

+  •030 

Mar. 

22 

20     1   43 

17 -OS. 

177-5W. 

+  •040 

In  the  last  number  of  the  Summary  a  new  and  surprising 
feature  of  the  21min.  period  was  mentioned.  There  seems  good 
evidence  that  it  is  controlled  by  the  Moon,  but  the  work  of 
verifying  this  hypothesis  in  detail  is  laborious,  and  is  not  yet 
completed. 


It  is  very  pleasant  to  note  that  the  Seismological  Service  at 
Pulkovo  has  been  restored.  Records  have  been  received  for  the 
months  1923  June  to  1924  January.  We  have  previously  had 
records  from  Ekaterinburg, 

H.  H,  TURNER. 

University  Observatory,  Oxford, 
1924  July  16, 
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1920    JANUAEY,    FEBRUAKY,   &    MARCH. 


Jan. 


Id.  12h.  7m.  Os 

.     Epicentre 

18°-0S.  173°-5E. 

A  =  --945, 

B  =  +108,  C 

=  -•309 

E 

=  +•113, 

E  =  + 

•994; 

G  =  + 

-307, 

H  =  --035,  K 

=  --951. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 
Riverview 

14°  8 

7°6 

e  3  44 

+    8 

— 

— 

4-0 

— 

25-5 

227 

e  5   42 

-   1 

e  10  10 

-    3 

e  12-7 

18-2 

Sydney 

25  0 

227 

5      0 

-43 

— 

— 

12-8 

16-5 

Christ  church 

25-6 

181 

14   18 

?L 

— 

— 

17-2 

181 

Melbourne 

31-8 

227 

— • 

— 

12     0 

—    5 

191 

21-9 

Adelaide 

35-3 

234 

— 

— 

— 

— 

15-4 

24-4 

Honolulu 

48-3 

39 

14  42 

?S 

(14   42) 

-76 

27-5 

39-7 

Manila 

61-2 

299 

e  11      0 

+  40 

— 

— 

— 

— ■ 

Batavia 

65-9 

273 

9  30 

-80 

e  19  44 

+    8 

42-2 

21-2 

Victoria 

87-0 

37 

— 

— 

— 

— 

391 

44-0 

Chicago 

108-4 

51 

— 

— 

— 

— 

520 

— 

La  Paz 

110-2 

118 

e  11  34 

7 

e  23     4 

?PRi 

46-0 

54-8 

Toronto 

114-6 

49 

— 



— 

— 

54-8 

63-5 

Cape  To\'ini 

122-9 

208 

66  24 

?L 

— 

— 

(66-4) 

82-4 

De  Bilt 

144-7 

348 

— 

— 

— 

— 

810 

116-0 

Hehvan           e. 

144-2 

297 

31   18 

?S 

— 

— 

— 

115-7 

X. 

144-2 

297 

34   24 

I 

— 

— 

— 

116-2 

Uccle 

146-1 

349 

— 

— 

— 

— 

83  0 

— 

Moncalieri 

150-5 

340 

— 

— 

— 

— 

924 

— 

Coimbra 

157-7 

4 

— • 

— 

e  81     0 

?L 

104  2 

1061 

San  Fernando 

161-2 

359 

86   24 

?L 

— 

— 

(86-4) 

1160 

Additional   records:     Riverview   gives   also   eP  =  +6m.7s..    SR,  = +llm.54s., 
MN=+15-5m.,       MZ  =  +16-4m.  Melbourne    PR,  = +7m.l8s.,       SR,  = 

+  15m.l2s.,  SR,  =  +  16m. 6s.  Christchurch  gives  records  also  at  +14m.36s. 

and     +16m.l2s".  Batavia    L  =  +48-2m.    and     +52-2m.  Chicago    L  = 

+  61-0m.  Toronto    eL  =  +59-4m.    and    L  =  +66-5m.  De    Bilt    eN  = 

+  83-0m     MN  =  +112  •2m.  Coimbra  probably  records  some  other  shock. 

Moncalieri  e  =  +36m.33s.         Perth  gives  from   12h.24m.    to    14h.32m.308. 

Jan  Id  Records  also  at  Ih.  (La  Paz),  2h.  (Lick,  Point  Loma,  Berkeley,  Tucson, 
and  Victoria),  3h.  (Christchurch  and  Riverview),  8h.  (La  Paz),  9h. 
(La  Paz  and  Apia),  15h.  (La  Paz,  Apia,  Riverview,  Sydney,  and  Hono- 
lulu), Ifih.  (Adelaide,  Toronto,  Chicago,  and  Helwan),  17h.  (San  Fer- 
nando), 18h.  (Riverview),  19h.  (Helwan),  20h.  (Uccle). 

Jan.  2d.  13h.  17m.  15s.     Epicentre  46'-0N.  130°-0W.  (as  on  1918  Oct.  15d.). 
A  =  --447,   B  =  --532,  C=+-719. 

A  P.  O-C.  L.  M. 

o  m.  8.  s.  m.  m. 

Victoria                5-2  3  20  +120  4^8  5^3 

z.        52  2  55  +95  4-1  5-7 

Berkeley              9-9  e  2  28  -   1  e  4-2  5-9 

Lick                     10-6  e  2  38  0  e  4-5  — 

Honolulu            33-6  —  —  e  161  19-9 

Ithaca                37-8  —  —  e  20-9  — 
Berkeley  gives  also  MN  =  +7 -3m.,  T„  =13h.l8m.4s. 

Jan.  2d.  Records  also  at  8h.  and  9h.  (Taihoku),  ]5h.  (near  La  Paz  ;  and  San  Fer- 
nando), 16h.  (Batavia),  22h.  (La  Paz). 

Jan.  3d.  Oh.  51ni.  28s.     Epicentre  40°-0N.  141°-5E. 

A  =  --600,   B  =  +-477,   C  =  + -643. 

A  P.  O-C.          S.  O— C.  L.  M. 

„  m.  8.  s.  m.  s.  s.  m.  m. 

Mizusawa                    0-9  014  0  0  25  0  —  — 

Tokyo                          4-6  2     6  ?S  (2     6)  0  3-9  — 

Osaka                           7-2  1   35  -14  —  —  2-9  4-6 

Zi-ka-wei                   18-5  3  48  -35  —  —  —  — 

La  Paz                     145-2  19  34  [-14]  —  —  —  — 


Osaka  gives  MN  =  +4-2m. 
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Jan.  3d.  Records  also  at  Ih.  (Tacubaya),  6h.  (Harvard  and  Taihoku),  8h.  (Osaka 
and  Mizusawa),  9h.  (La  Paz),  12h.  (Manila),  13h.  (San  Fernando),  15h. 
(Mizusawa),  18h.  (Algriers),  19h.  (Helwan),  22h.  (Lick). 


Jan.  4d.  4h.  21m.  58s.     Epicentre  18°-2N.  97'-5W. 

A  =  -124,   B  =  --942,   C=+-312;  D  =  --991,   E 

G  =  --041,   H  =  --309,   K  =  --950. 


+  130; 


Az. 


P.       O  -C. 


0-C. 

s. 


M. 


Oaxaca 

1 

3 

141 

0 

29 

+    9 

— 

-_ 

1-0 

1-2 

Tacubaya 

E. 

1 

4 

307 

2 

52 

1 

— 

— 

3-3 

3-6 

N. 

1 

4 

307 

2 

53 

? 

— 

— 

3-3 

3-5 

Z. 

1 

4 

307 

2 

51 

i 

— 

— 

3-3 

3-4 

Mazatlan 

K. 

9 

7 

302 

2 

33 

+  'l 

— 

— 

51 

5-4 

Mobile 

15 

0 

32 

e  4 

50 

+  71 

i  7   16 

?L 

(i  7-3) 

7-3 

Tucson 

E. 

18 

5 

322 

3 

35 

-48 

7      5 

-46 

9  0 

11-3 

N. 

18 

5 

322 

3 

46 

-37 

7    16 

-35 

90 

111 

La^v^ence 

20 

9 

5 

e  4 

50 

-   2 

e  8   15 

-27 

11-2 

160 

St.  Louis 

21 

4 

16 

4 

53 

-   5 

8  41 

-12 

— 

15-5 

Denver 

22 

5 

345 

4 

2 

-69 

8      2 

-73 

130 

14-5 

Chicago 

25 

0 

18 

5 

28 

-10 

9  46 

-17 

11-9 

Ann  Arbor 

E. 

26 

8 

23 

5 

32 

-24 

10    14 

-23 

13-5 

18-5 

N. 

26 

8 

23 

5 

44 

-12 

10     8 

-29 

• — . 

180 

Cheltenham 

E. 

27 

3 

37 

5 

39 

-22 

10  38 

-   8 

— 

20-9 

N. 

27 

3 

37 

5 

46 

-15 

10  25 

-21 

16-8 

20-5 

Georgetow-n 

E. 

27 

3 

36 

e  5 

55 

-   6 

10  54 

+    8 

e  13-3 

N. 

27 

3 

36 

e  5 

55 

-   6 

10   48 

+    2 

— 

— 

Washington 

27 

3 

36 

6 

2 

+    1 

10  42 

-   4 

(120) 

— 

Lick 

28 

5 

317 

e  7 

10 

?PRi 

— 

— 

190 

Berkeley 

E. 

29 

3 

317 

e  6 

24 

+    3 

e  11   13 

-   9 

— 

19-9 

N. 

29 

3 

317 

e  6 

20 

-   1 

e  11   15 

-   7 

e  141 

200 

Toronto 

29 

7 

27 

6 

50 

+  25 

11      2 

-27 

19-9 

25-8 

Ithaca 

30 

1 

33 

6 

18 

-11 

11   11 

-25 

130 

— 

Vieques 

E. 

30 

4 

84 

6 

34 

+    2 

— 

— 

14-9 

— 

Ottawa 

32 

7 

30 

e  6 

41 

-13 

e  11   54 

-25 

e  15-7 

— 

Harvard 

E. 

33 

0 

38 

e  6 

39 

-17 

11   58 

-26 

— 

24-7 

N. 

33 

0 

38 

e  6 

42 

-14 

11   58 

-26 

e  15-2 

Northfield 

33 

3 

34 

— 

— 

— 

— 

e  23  0 

. — . 

Victoria 

36 

7 

331 

8 

31 

+  63 

12  27 

-53 

18-8 

25-7 

Z. 

36 

7 

331 

7 

27 

-    1 

12   22 

-58 

21-5 

25-8 

La  Paz 

45 

1 

140 

e  8 

34 

0 

e  15   18 

+    2 

22-8 

25-7 

Honolulu 

56 

7 

284 

— 

— 

17   38 

-   4 

28-0 

32-5 

Eskdalemuir 

77 

5 

36 

21 

48 

?s 

(21   48) 

-   7 

380 

Edinburgh 

78 

1 

36 

— 

. — 

— 

— 

— 

46-7 

Rio  Tinto 

79 

6 

126 

15 

2 

?PR, 

— 

— 

— • 

66  0 

Oxford 

79 

6 

40 

— 

— 

— 

— 

45-8 

Kew 

80 

2 

40 

■ — 

■ — 

— 

. — • 

— 

600 

San  Fernando 

80 

3 

55 

— 

— 

— 

— 

42-8 

46-5 

Paris 

82 

8 

41 

— 

— 

— 

— 

e  43  0 

54  0 

De  Bilt 

83 

2 

38 

— 

— 

e  23     7 

+    8 

e  420 

51-8 

Uccle 

83 

2 

39 

e  12 

39 

+    2 

23     2 

+   3 

e  390 

Hamburg 

85 

4 

35 

e  12 

51 

+    1 

— 

— 

e  450 

— 

Strasbourg 

86 

1 

40 

e  12 

52 

-   2 

e  23  29 

-   2 

500 

— 

Algiers 

87 

3 

51 

— 

— 

23  31 

-13 

50-0 

57-5 

Moncalieri 

87 

5 

43 

23 

26 

?s 

(23   26) 

-21 

43-8 

621 

Helwan 

111 

2 

47 

28 

2 

?s 

(28      2) 

+  23 

— 

— 

Riverview 

117 

4 

241 

e  16 

3 

+  32 

— 

— . 

e  58-0 

63-9 

Melbourne 

122 

6 

236 

— 

— 

— 

— 

e  62-0 

68-0 

Additional    records:     Mazatlan    gives    PZ  =  +2m.33s.,    MN  =  +5-4m.,    MZ  = 
+  6  0m.  Denver  MN  = +13  0.     No  seconds  are  recorded  for  any  of  these 

records.  Ann  Arbor  (Wiechert)  PN  =  +5m.44s.,  SN  =  +10m.32s.  Chel- 
tenham ME  is  increased  by  10m.  Washington  gives  a  second  set  of 
PSL,  P=  +12m.2s.,  S=  +17m.7s.,  eL  =180m.  Berkeley  ePV  =  +6m.l8s., 
MV=+19-7m.  Toronto  P=+5m.38s.,  L  =  +21-4m.,  eL  =  +22-8m., 
and  +29-3m.  Ithaca  eN  =  +12m.2s.,  e=+13m.l4s.,  LN=+19-lm. 
Vieques  PN  =  +6m.47s.  Ottawa  L  =  +230m.,  and  +330m.,  T„  = 
4h.22m.3s.  Harvard  iE  =  +6m.47s..  iN  =  +6m.51s.,  To  =4h.21m.44s. 
Victoria  iL=+23-7m.  La  Paz  iP=+8m.45s.,  i  =  +llm.l8s..  iS  = 
+  15m.40s.  Honolulu  SR,  =  +23m.50s.  Helwan  gives  PN  =  +29m.2s. 
Eskdalemuir  iN=+30m.36s.  De  Bilt  MN  =  +47  1m.  Riverview 
ePS?  = +30m.8s.,   MN  =  +69-4m. 
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Jan.  4cl, 


Records  also  at  5h.  (2)  and  fih.  (2)  (near  Taciibaya),  7h.(Tacubaya  and 
La  Paz),  8h.  (Tacubaya  (2)  and  La  Paz),  9h.  (La  Paz),  lOh.  (Tacubaya 
(2)  ),  13h.  (Tacubaya).  16h.  and  17h.  (2)  (near  Athens),  18h.  (near  Tacu- 
baya, Oaxaca,  and  Athens),  21h.  (La  Paz). 


Jan.  5d.  Records  at  .3h.  (Manila  (2)  and  near  Athens),  4h.  (near  La  Paz),  6h. 
(Riverview),  8h.  (near  Tokyo),  12h.,  14h.,  20h.,  22h.  (San  Fernando), 
23h.  (Athens  (2)  ). 

Jan.  6d.  3h.  50m.  32s.     Epicentre  40°-0N.  141°-5E.  (as  on  Jan.  3d.). 
A  =  --600,   B  =  +-477,   C  =  + -643. 


A 

P. 

0-C. 

S. 

O-C 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 
Tokyo 
Osaka 
De  Bilt 

0°9 
4-6 

7-2 
80-4 

0  13 

1  13 

1   48 

-  1 

+    2 

-  1 

0   26 

+    1 

e 

1-8 

2-8 
48-5 

21 

38 

49-5 

Mizusawa  gives  SN  =  +27s.         De  Bilt  MN  =  +52-lm. 

Jan.  6d.  Records  also  at  3h.  (Manila),  4h.  (near  Tacubaya),  5h.  (Batavia),  lOh. 
(Apia),  lib.  (near  Mizusawa),  12h.  (Tokyo),  13h.  and  14h.  (Mizusawa), 
20h.  (t^an  Fernando). 

Jan.  7d.  Records  at  Ih.  (Mizusawa,  San  Fernando,  and  La  Paz),  8h.  (Rocca  di 
Papa  and  Helwan),  9h.  (La  Paz,  Victoria,  Monte  Cassino,  and  Honolulu), 
lOh.  (Taihoku),  loh.  (Tacubaya  and  La  I'az),  16h.  (Tokyo  and  Mizusawa 
(2)  ).  17h.  (Mizusawa  and  Tokyo),  20h.  (Taihoku  and  San  Fernando), 
21h.  and  22h.  (near  La  Paz). 

Jan.  8d.  Records  at  Oh.  (San  Fernando),  Ih.  (La  Paz),  2h.  (Helwan),  3h.  and  6h. 
(La  Paz),  8h.  (Helwan),  9h.  (Batavia,  Colombo,  and  Kodaikanal). 


Jan.  9d.  llh.  58m.  57s.     Epicentre  43°-2X.  29°-3E. 

A  =  +  -636,    B  =  +  -357,   C  =  + -684  ;  D  =  +-489,   E  =  --872; 

G  =  +-597,   H  =  +-335,   K  =  --729. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lemberg 

7°  6 

333 

3  57 

?L 

5      9 

? 

(4-0) 

6-4 

Viemia 

10-3 

304 

e  2  36 

+    2 

e  4  40 

+   3 

e  5-6 

— 

Pola 

11-2 

284 

e  5   10 

?S 

(e  5   10) 

+  11 

e  5-6 

60 

Padova 

12-7 

286 

5  31 

«S 

(5  31) 

-    6 

— 

7-7 

Helwan 

13-4 

172 

7      3 

?L 

— 

(80) 

— 

Moncalieri 

15-6 

284 

4  29 

+  42 

6  38 

-   8 

8-6 

11-8 

Strasbourg 

15-9 

297 

e  1      3 

? 

— 

• — 

8-0 

— 

Hamburg 

16-4 

316 

— 

— 

— ■ 

— 

e  9-2 

— 

Besancon 

16-8 

292 

— 

— 

— - 

— 

90 

— 

De  Bilt 

18-5 

307 

— 

— 

• — 

— 

e  9-4 

10-6 

Uccle 

18-5 

304 

■ — 

— 

— 

— 

e  9  0 

— 

Paris 

19-3 

296 

— 

— 

— 

— 

9  0 

— 

Mizusawa 

77-2 

48 

— 

— 

— 

— 

57-6 

— 

Pola  gives  MN  =  +  5  -dm.         Moncalieri  MN  =  +11  ■2m. 

Jan.  9d.  Records  also  at  Ih.  (San  Fernando).  2h.  (near  I^a  Paz),  4h.  (Kodaikanal 
and  Mazatlan),  9h.  (Lick  and  Colombo).  lOh.  (near  Athens),  16h.  (La 
Paz  and  Balboa  Heights),  22h.  (Apia  and  Taihoku). 

Jan.  lOd.  Records  at  Ih.  (Batavia),  3h.  (San  Fernando),  6h.  and  9h.  (near 
Mizusawa),  lOh.  (La  Paz),  llh.  (Apia),  18h.  (Azores  and  Batavia),  23h. 
(San  Fernando). 
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Jan.  lid.  Records  at  Oh.  (La  Paz),  2h.  (Rivervicw  and  Adelaide),  3h.  (Christ- 
church  and  Melbourne).  4h.  (Hehvan).  oh.  (La  Paz),  lOh.  (Hehvan), 
llh.  (Mizusawa).  12h.  (La  Paz),  13h.  (Lick  and  La  Paz),  loh.  (near 
Mizusawa,  Tokyo  (2),  and  Osaka  (2)  ),  16h.  (La  Paz),  18h.  (Hehvan), 
23h.  (La  Paz  and  near  Zurich). 


Jan.  12d.  2h.  52m.  20s.     Epicentre  IS'OX.  133°0E.  (as  on  1919  Sept.  5d.). 

A  =  --649,   B  =  +  -696,  C  = -r -309  ;  D  =  +-731,    E  =  + -682  ; 

G  =  --211,   H  =  +-226,   K  =  --951. 

A  Az.  P.        0-C.  S.  O-C. 

ni.    s.  s. 

e  13      0        -    1 


Manila 

12  1 

256 

e  2   47 

-13 

Batavia 

35-4 

229 

e  7   17 

0 

Colombo 

52-9 

267 

29  40 

?L 

Helwan 

90-8 

301 

59  40 

?L 

La  Paz 

159-8 

89 

22   10 

?PRx 

L. 

M. 

m. 

m. 

3-5 

(29-7) 
(59-7) 

3-9 
140 

Additional  records:    Manila  gives  MX  =  -r4  1m.         Helwan  PN  =  -f60m.40t 


Jan.  12d.  13h.  39m.  52s.     Epicentre  22°-3N.  143°-2E. 

A  =  -  -741,   B  =  +  -554,  C  =  +  -380  ;  D  =  4-  -599,   E  =  +  -801. 

G  =  --304,  H  =  +  -227,   K=--925. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


g 

o 

m.  s. 

s. 

m.    P. 

s. 

m. 

m. 

Tokyo 

13-7 

348 

G   24 

?S 

(6   24) 

+  23 

8-7 

11-9 

Osaka 

141 

333 

3   40 

+  13 

— 

— 

— 

121 

Mizusawa 

16-9 

355 

3  48 

-16 

— 

— 

10-4 

— 

Taihoku 

200 

281 

5    12 

+  31 

8  37 

-14 

11-0 

15-3 

Zi-ka-wei 

21-3 

299 

e  4  54 

-   3 

e  8  51 

-    1 

— 

13-9 

Manila 

22-5 

254 

e  5  54 

+  43 

9  57 

+  42 

11-7 

12-3 

Ootomari 

24-3 

359 

e  4   34 

-57 

— 

— 

6-8 

9-6 

Batavia 

45-6 

230 

8   37 

0 

i  15   19 

-    3 

— 

19-1 

Honolulu 

54-2 

79 

— 

— 

22  32 

?SRi 

26-7 

37-8 

Riverview 

56-7 

171 

e  9  51 

+    1 

e  17   42 

0 

26-5 

31-4 

Adelaide 

57  -5 

184 

— 

— 

— 

— 

— 

36-1 

Simla 

58-8 

293 

e  17   44 

?S 

(e  17    44) 

-25 

— 

18-0 

Melbourne 

60-2 

179 

— 

— 

— 

— 

36-4 

37-6 

Colombo 

62-8 

2(57 

21      8 

?SRi 

— 

— 

— 

46-6 

Kodaikanal 

63-9 

271 

37   32 

?L 

— 

— 

(37-5) 

— 

Victoria 

75-7 

43 

20  58 

IS 

(20   58) 

-36 

32-8 

38-7 

Berkeley 

79-8 

52 

— ■ 

— 

— 

— 

e  34-7 

— 

Hamburg 

94  0 

334 

■ — - 

— 

— 

— - 

e  511 

60-1 

Helwan 

96-4 

306 

— 

— 

25     8 

-12 

■ — 

— 

De  Bilt 

97  0 

336 

— 

— 

— 

— 

e  51-1 

65-9 

Uccle 

98-4 

335 

— 

— 

— 

— . 

e  49-1 

— 

Strasbourg: 

98-7 

330 

— 

— 

— 

— 

— 

61-1 

Rocca  di  Papa 

101-3 

324 

— 

— 

— 

— 

e  63-4 

65-9 

MoncaUeri 

101-5 

330 

e  15   44 

+  86 

— 

— 

521 

— 

Toronto 

103-3 

30 

— 

— 

— 

— 

59-2 

66-6 

Coimbra 

112-0 

337 

— 

— 

— 

— 

e  56-6 

— 

La  Paz 

149-9 

85 

46   17 

JSRj 

• — 

— 

— 

— 

Additional   records:     Osaka   gives    MN=+ll-8m.         Manila    MN=+12-0m. 
Ootomari  MX  --^  +9-4m.  Honolulu  PRi  =  +17m.50s.  Riverview  MX  = 

+  30 -5m.  Victoria    S  =  +26m.23s.    (?SRi).  Hamburcr    MZ  =  +63-lm., 

MX  =  +67-lm.  Helwan    +26m.Ss.  Toronto  cL  = +64 -3m. 


Jan.  12d.  Records  also  at  3h.  (Manila),  4h.  (San  Fernando),  lOh.  (Colombo), 
12h.  (La  Paz  and  Batavia),  13h.  (Kobe),  llh.  (Pola,  Toronto.  San  Fer- 
nando, and  Batavia).  15h.  (Rio  de  Janeiro  and  La  Paz\  16h.  (Coimbra, 
Batavia,  and  Port  an  Priuce),  19h.  (La  Paz),  23h.  (Tucson  and  near 
Tokyo). 
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Jan.  13d.  18h.  30m.  40s.     Epicentre  40'-3N.  139°-5E.  (as  on  1918  Sept.  13d.). 

A  =  -  -580,   B  =  +  -495,  C  =  +  -647  ;  D  =  +  -649,   E  =  +  -760  ; 

G  =  --492,   H  =  +-420,   K  =  --763. 


Az. 


0-C. 


O-C. 


L. 


M. 


Mizusawa 

E. 

1-7 

133 

0   36 

+  10 

0  47 

-   1 

— 

— 

X. 

1-7 

133 

0   34 

+    8 

0  49 

+    1 

— 

— 

Tokyo 

4-7 

178 

1   41 

+  28 

— 

— 

2-6 

3-5 

Osaka 

6-5 

212 

e  1   53 

+  14 

— 

— 

— 

4-5 

Kobe 

6-6 

213 

1   51 

+  10 

— 

— 

3-7 

4-5 

Ootomari 

6-8 

19 

0  43 

-61 

— 

■ — 

2-9 

4-7 

Zi-ka-wei 

17  ^ 

244 

e  3  54 

-13 

— 

— 

— 

— 

Taihoku 

21-4 

230 

— 

— 

— 

■ — 

e  10-3 

— 

De  Bilt 

79-6 

333 

— 

■ — 

— 

— 

e  44-3 

49-4 

Uccle 

80-S 

333 

— 

— 

— 

— 

e  43-3 

— 

Helwan 

83-4 

304 

52  20 

?L 

— 

— 

(52-3) 

— 

Moncalieri 

84-4 

328 

— 

— 

— 

— 

46-7 

• — 

San  Fernando 

E. 

97  1 

332 

55   50 

?L 

— 

— 

(55-8) 

59-3 

N. 

971 

332 

55   20 

Uj 

— 

— 

(55-3) 

62-3 

La  Paz 


146-2       52        19  49    [ 


Additional   records:     Kobe   gives   MX  =  +4 •3m.         Ootomari   MN  =  +6-6m. 
De     Bilt     MN  =  +50-4m.  Helwan     PX=+54m.20s.  Moncalieri     e  = 

+  35m.  15s.         San  Fernando  gives  its  M  as  at  12h.,  not  at  19h. 


Jan.  13d.  23h.  Om.  28s.     Epicentre  9°-5S.  157°0E. 


A  =  --908. 

B  =  +385,  C 

=  -■165 

;         D 

=  +  -391, 

E  =  + 

•920; 

G  =  + 

•152, 

H  =  +064,  K  = 

--986. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

24°  9 

191 

e  5  37 

0 

i  10     1 

0 

e  12-8 

14-8 

Sydney 

24-9 

191 

10   20 

2S 

(10  20) 

+  19 

14-9 

15-7 

Melbom-iie 

30-3 

199 

12  26 

?S 

(12   26) 

+  47 

16-2 

19-1 

Adelaide 

30-5 

210 

6   20 

-13 

11   32 

-11 

160 

19-4 

Perth 

44-2 

234 

— 

— 

15      2 

-   3 

— 

— • 

Taihoku 

48-9 

317 

e  9   12 

+  13 

— 

— 

— 

— • 

Nagano 

49-4 

340 

0  8      5 

-58 

— 

— 

— 

— 

Batavia 

49-7 

273 

0  9      6 

+    1 

i  16   12 

-    3 

— 

20-2 

Zi-ka-wei 

531 

322 

c  8   56 

-31 

— 

— 

— 

— 

Honolulu 

538 

55 

e  9  44 

+  12 

— 

— 

23-1 

341 

Victoria 

90-4 

40 

23     4 

?S 

(23      4) 

-74 

39-8 

45-3 

Chicago 

115-2 

48 

—  ■ 

— 

— 

— 

55-5 

— 

Toronto 

120-5 

44 

27      2 

?s 

(27      2) 

-Ill 

53-5 

73  0 

Cape  Town 

121-4 

220 

65   26 

?L 

— 

(65-4) 

729 

Helwan 

125-6 

299 

40  32 

?SR, 

— 

— 

— 

Harvard 

126-7 

42 

— 

— 

— 

— 

67  1 

— 

La  Paz 

128-3 

121 

i  28   28 

?S 

i  28  28) 

-81 

626 

96-2 

De  Bilt 

131-6 

336 

— 

— 

e  22  26 

?PR, 

64  5 

76-6 

Uccle 

133-0 

336 

e  22  32 

?PR, 

— 

■ — ■ 

e  63  5 

73-5 

Strasbourg 

133-2 

331 

e  18  32 

[-541 

— 

— 

— 

78-5 

Rocca  di  Papa 

135-1 

321 

i  19     3 

[-27] 

— 

• — 

83-8 

— 

Paris 

135-3 

336 

— 

— 

— 

— 

765 

81-5 

Moncalieri 

135-8 

329 

— 

— 

— 

— 

73-3 

83-2 

Tortosa 

142-4 

330 

19   24 

[-201 

— 

. — 

e  71-5 

77-2 

Algiers 

143  ■» 

322 

19    16 

[-321 

29   39 

? 

99-0 

105-5 

San  Fernando 

149-0 

332 

19   51 

[-   3J 

— 

— 

90-0 

118-5 

Additional  records:  Riverview  gives  i=+6m.78.,  PS  =  +10m.24s.  and 
+  10m.53s.,  MZ  =  +15-0m.  Melboui-ne  S  =  +15m.20s.  Chicago  L  = 
+  64 -5m.  Toronto  L  =  +59-6m.,  +63-8m.,  eL  =  +65-7m.  and  +80-lm. 
Helwan     PN  =  +35m.32s.  Harvard    LN  =  +83-3m.  De     Bilt    MN  = 

+  74-2ni.  Rocca      di      Papa      LN  =  +89-4m.  Paris     eLN  =  +72-5m. 

Moncalieri  e=+46m.23s.  San  Fernando  MN  =  +98-0m.         Uccle  and 

Riverview  give  their  records  on  14d. 


Sam.  13d.  Records  also  at  lli.  (Mizusawa).  6h.  (liatavia),  Oli.  (Perth).  lOh.  (River- 
view and  Rocca  di  Papa),  llh.  (Tacubaya),  14h.  (Batavia  and  Colombo), 
15h.  (Florence  and  Helwan),  18h.  (Tokyo),  20h.  (La  Paz),  22h.  (La  Paz 
and  Mizusawa),  23h.  (La  Paz). 
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Jau.  14d.  14h.  38m.  20s.     Epicentre  7°-2S.  150  -OE. 

A  =  -  -859,  B  =  +  -496,  C  =  -  -125  ;  D  =  +  -500,   E  =  +  -866  ; 


G  =  +108,   H  =  -063,   K 


•992. 


A 

Az. 

P. 

0-C. 

s. 

O-C 

L. 

M. 

„ 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

26°  7 

178 

e  5   56 

+    1 

6  10  36 

+    1 

e  14-5 

16-7 

Sydney 

26-7 

178 

10  52 

?S 

(10  52) 

+  17 

16-2 

17-1 

Adelaide 

29-7 

199 

7    16 

+  51 

11   28 

-    1 

16-7 

20-5 

Melbourne 

31  0 

185 

— 

— 

12  40 

+  49 

16-8 

21-7 

Perth 

40-3 

229 

— 

— 

14   15 

+    4 

— 

— 

Taihoku 

42-4 

322 

— 

— 

e  14   23 

-17 

— 

— 

Honolulu 

58-4 

60 

e  10  40 

+  39 

18     4 

0 

27-6 

37-8 

Berkeley 

92-6 

52 

— 

— 

— 

— 

e  42-6 

— 

Victoria 

93-2 

42 

24     5 

■?s 

(24     5) 

-42 

40-8 

49-2 

Hehvan 

118-4 

300 

31   40 

2 

— 

(50-7) 

— 

Chicago 

118-6 

46 

— 



— 

— 

e  59-2 

— 

Hamburg 

123-5 

333 

— 



— 

■ — 

e  63-7 

— 

Toronto 

123-6 

40 

63   28 

?L 

— 

— 

(63-5) 

76-4 

De  Bilt 

126-7 

334 

— 

— 

— 

■ — • 

e  64-7 

68-7 

Eskdalemuir 

127-4 

340 

— 

— ■ 

— 

— 

65-7 

— 

Uccle 

128-0 

332 

— 

— • 

— 

— 

e  35-7 

— 

Paris 

130-2 

332 

— 

— 

— 

— 

e  69-7 

78-7 

La  Paz 

135-5 

123 

23    11 

?PRx 

— 

— 

84-8 

90  1 

Algiers 

137-9 

319 

— 

— 

— 

— 

e  76-7 

84-2 

Coimbra 

141-7 

333 

— 

— 

— 

— 

e  85-0 

— 

San  Fernando    E. 

143-7 

326 

89  40 

;l 

— 

— 

(89-7) 

93-7 

X. 

143-7 

326 

74  40 

?L 

— 

— 

(74-7) 

92-7 

Additional  records  :    Riverview  gives  PS 
+  17  -Om.,    MN  =  +  17  -2m.  Victoria 

gives  its  two  records  as  PN  and  PE. 
L  =  +70 -9m.,  eL  =  +72 -2m. 


=  +llm.2s.  and    +13m.l4s.,  MZ  = 
S=+29m.59s.    (?SR,).  Helwan 

De  Bilt  MN  =  +69 -8m.  Toronto 


Jan.  14d.  Records  also  at  lb.  (Toronto).  2h.  (Mizusawa  (2)  ),  3h.  (Mizusawa),  4h. 
(Strasbourg),  5h.  (Mizusawa),  6h.  (Mizusawa  and  Tokyo),  7h.  (Helwan, 
De  Bilt,  Zi-ka-wei.  La  Paz.  and  Mizusawa).  9h.  (Mizusawa).  lib.  (Tacu- 
baya),  13h.  (Xajzasjtki).  loll.  (Mizusawa  (2)  \  17h.  (Toronto),  18h.  (Lick, 
Moncalieri,  and  :\Iizusawa),  lOh.  (Lick),  20h.  (Mizusawa  and  Manila), 
22h.  (Rocca  di  Papa). 


Jan. 


15d.  llh.  48m.  5s 
A  =  --793,  B 


Epicentre  11°-5N.  144''-0E.  (as  on  1919  Sept.  lid.). 


Manila 

Bata-vla 

River-view 

Perth 

Victoria 

Toronto 

La  Paz 

Additional  records  : 


S=  +576,  C 

=  +199 

D  =  +-588 

E  =  +-S09; 

G  =  - 

-161, 

II  =  +  -118,   K  =  --980. 

A 

Az. 

P. 

0  -c.       s. 

O-C.        L. 

M. 

„ 

m.  s. 

s.         m.  s. 

s.           ni. 

ni. 

22°  7 

280 

e  5   29 

+  16          — 

■ —          — 

— 

41-0 

247 

c  7   52 

-11          — 

—          — 

— 

45-8 

172 

c  15   21 

?S     (0  15   21) 

-   4    e  23-9 

26-2 

511 

211 

— 

—        16  25 

-   7           — 

— 

83-2 

42 

— 

—         — 

—       40-0 

44-4 

112-2 

32 

— 

—         — 

—       49-5 

61-6 

148-4 

103 

19   52 

[-    11        — 

—           — 

— 

Riverview 

gives  MN 

=  +35-lm. 

Toronto  L  =  +60-0m. 

Jan.  15d.  16h.  25m.  27s.     Epicentre  19'-0N.  70'-0W.  (as  on  1919  Aug 
A=  +  -323,   B  =  --889,  C  =  + -326. 


22d.). 


A 

P. 

O-C. 

S. 

O-C.        L. 

M. 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Port  au  Prince 
Vieques           E. 

N. 

La  Paz 
De  Bilt 

2°-l 

4-4 

4-4 

35-6 

66-1 

e  0  30 
1      3 
1      3 
7   31 

—  3 

—  5 

—  5 
+  13 

1      2 

+    4            — 

—  1-4 

—  1-5 

—  e  36-6 

1-8 
2-1 
1-9 

Port  au  Prince  gives  SNW  =  +lm.3s. 
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Jan.  lod.  Records  also  at  Oh.  (near  Moute  Cassino),  Ih.  (^<an  P'ernando  and 
Mizusawa),  'ih.  (near  La  Paz),  ih.  (near  Mizusawa),  oh.  (Manila),  9h. 
(La  Paz),  lOh.  (Florence  and  Helwan),  12h.  (near  Mizusawa),  13h. 
(Denver),  loh.  (Nagasaki),  16h.  (La  Paz). 

Jan.  16d.  Records  at  7h.  (Mizusawa,  San  Fernando,  and  Zi-ka-wei),  lob. 
(Zi-ka-wei,  Riverview,  and  Taihoku). 

Jcin.  17d.  18h.  4Sm.  15s.      Epicentre  40"-3X.  139  =  -oE.  (as  on  1920  Jan.  13d.). 

A  =  --580,   B  =  +  -495,   C  =  - -647  :  D  =  - -649,   E  = -r -760  ; 

G  =  --492,   H  =  +  -420,   K  =  --763. 

A  Az.  P.  0-C.        S.  0-C.        L.  M. 

o  o  ui.  s.  s.  m.  s.  s.  m.  m. 

IVIizusawa            e.      1-7  133  0  31  +    5  0  46  -   2  —  — 

X.      1-7  133  0   29  +   3  0  44  -   4  —  — 

Tokyo                          4-7  178  1   40  +27          1  51  -18  2-4  3-8 

Kobe                            6-6  213  2  27  +46  —  —  40  5o 

Ootomari                    6-8  19  1  37  -   7  (3     5)  0  3  1  4  0 

Zi-ka-wei                   17-2  244  e  3  43  -24  e7      5  -17  —  99 

Taihoku                   21-4  230  —  —  e  8  54  t    1  —  — 

Hamburg                 77-6  332  —  —  —  —  e  40-8  48-8 

De  BUt                      79-6  333  _  _  _  _  e42-8  491 

Uccle                          80-8  333  —  —  —  —  e  39-8  — 

Paris                          83  1  333  —  —  —  —  45-8  — 

Rocca  di  Papa        84-9  323  —  —  —  —  e  464  54-2 

San  Fernando    k.   97-1  332  56  io  Ih  —  —  (56-8)  61-8 

X.    97  1  332  55   15  JL  —  —  (55-2)  62-2 

La  Paz                     146-2  52  19  43  [-   7]  —  —  —  — 

De  Bilt  gives  MX  =  +48  ■4m. 

Jan.  17d.  Records  also  at  Oh.  (Zi-ka-wei).  31i.  (La  Paz,  Strasbourg,  Helwan,  and 
Uccle),  5h.  (Helwan  (2)  ),  8h.  (close  to  Manila  (2)  ),  9h.  (close  to  Tokyo 
and  Mizusawa),  12h.  and  14h.  (Helwan),  16h.  (La  Paz),  17h.  (Tokyo), 
18h.  (Helwan),  19h.  (Moncalieri),  21h.  (San  Fernando),  22h.  (Mizusawa 
(2)  ). 

Jan.  18d.     Records  at  9h.  (Tokyo  and  Taihoku),  18h.  (Osaka),  20h.  (Batavia). 

Jan.  19d.  Records  at  5h.  (Adelaide  and  Riverview),  8h.  (La  Paz),  20h.  (San  Fer- 
nando), 22h.  (Helwan). 

Jan.  20d.  Ih.  42m.  5s.     Epicentre  8°-0S.  127°-5E.  (as  on  1918  Nov.  23d.). 

A  =  --603,   B  =  +-7S6,  C=-139;  D  =  +-793,   E  =  + -609  ; 

G  =  +-085,   H  =  -110,  K  =  --990. 

The  deep  focus  (0  030)  of  1918  Nov.  23d.  is  retained. 


Con-. 

for 

Focus 

A 

.\z. 

P 

O-C. 

i. 

0-C. 

L. 

M. 

^ 

^ 

ni. 

s. 

s. 

ni. 

s. 

S. 

m. 

m. 

Batavia 

-1 

2 

20-6 

274 

e  4 

37 

+  3 

eS 

20 

+  10 

— 

9-6 

Manila 

-1 

5 

23-5 

344 

e5 

1 

-  4 

- 

- 

— 

6-9 

8-9 

Melbouine 

-2 

2 

33-7 

156 

— 

— 

(12 

7) 

+  7 

121 

12-3 

Riverview 

-2 

2 

33-8 

142 

eS 

24 

+  101 

i  11 

58 

-  3 

e  14-3 

19-6 

Zi-ka-wei 

-2 

5 

39  6 

352 

e? 

15 

-16 

el2 

39 

-46 

— 

— 

Colombo 

-3 

1 

49-8 

286 

13 

55 

?S 

(13 

55) 

-102 

— 

42-9 

Helwan 

-4 

4 

99-4 

300 

42 

55 

?L 

- 

- 

— 

;42-9j 

— 

La  Paz  —       151-0       148         19    45     [-12]  —  —  -  — 

Riverview  gives  also  MN  =  + 18  •2ui. 

Jan.  20d.  Records  also  at  Ih.  (San  Fernando),  2h.  (Tacubaya).  4h.  (Manila, 
Zi-ka-wei,  and  Taihoku).  Sh.  (Rio  Tinto),  9h.  (Tacubaya),  13h.  (Taihoku, 
Denver,  and  Manila),  171i.  (Toronto),  21h.  (Apia  and  Liok),  23h.  (San- 
Furuaudo). 


Jan.  21d.  6h.  Om.  50s. 
A  =  --845,   B 
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Epicentre  5''-0N.  148°-0E. 

=  +  -529,  C  =  +  -087  ;  D  =  +  -530,  E  =  +  -848  ; 

G  =  -074.   H  =  +  -046,   K  =  --99(;. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

28°3 

292 

e  14   21 

?L 

— 

— 

el4-4) 

— 

Tokyo 

31-9 

349 

33   11 

2 

— . 

— 

— 

— 

River  view- 

38-9 

176 

e  7   46 

+  'l 

e  13   52 

+    1 

e  18-2 

24-3 

Adelaide 

40-9 

192 

— 



16  34 

?SRi 

23-8 

31-4 

Batavia 

42-6 

258 

14   43 

?s 

(14   43) 

0 

(i  23-4) 

— 

Melbourne 

42-9 

183 

— 

— 

— 

19-2 

29-7 

Apia 

44-2 

115 

(8      4) 

-23 

— 

— 

8-1 

— 

Honolulu 

54-7 

69 

17   40 

?S 

(17   40) 

+  23 

20-2 

20-9 

Victoria 

85-4 

42 

. — 

— 

— 

— 

300 

Berkeley 

86-7 

52 

— 

— 

e  24   13 

+  35 

— 

— 

Hehvan 

110-2 

304 

27    10 

?s 

(27   10) 

-20 

— 

— 

La  Paz 

142-8 

110 

19  28 

[-17] 

i  26  49 

? 

29-3 

31-0 

Additional  records:  Riverview  gives  i  =  +19m.3s.  and  +23m.23s.,  MX  = 
+  20-4m.  Adelaide  SR,  = +20m.22s.  Apia  gives  P=+6m.lGs.  and 
records  the  true  P  as  L.  Helwan  P  =  +35m.  10s.  ?SRi. 


Jan.  21d.  Records  also  at  Oh.  (La  Paz  and  Helwan),  2h.  (Manila),  5h.  (San  Fer- 
nando), 6h.  (^Manila  and  near  Mizusawa),  lOh.  (near  Monte  Cassino), 
17h.  and  20h.  (La  Paz),  21h.  (Lick).  22h.  (San  Fernando),  23h.  (Helwan). 


Jan.  22d.  21h.  19ni.  10s.     Epicentre  16°-0S.  168°-0E.  (as  on  1918  Sept.  25d.). 

A  =  --940,   B  =  +  -200,   C  =  --276;  D  =  + -208,   E  =  +-978; 

G  =  +  -270,   H  =  --057,   K  =  --961. 


A 


Az. 


P. 


O-C. 


S. 


O-C.      *L. 


M. 


Apia 

19-7 

86 

4   56 

+  19 

e  8   38 

+  21 

13-8 

14-4 

Riverview 

23-4 

210 

e  5   15 

-   6 

9  33 

0 

e  110 

21-0 

Sydney 

23-4 

210 

5      8 

-13 

— 

— 

9-9 

14-4 

Christchurch 

27-8 

173 

11    14 

?S 

(11    14) 

+  19 

16-8 

21-3 

Melbo\irne 

29-8 

218 

7   50 

?PRi 

13   32 

+  121 

16-8 

20-9 

Perth 

49-8 

241 

12      0 

?PRi 

— 

— 

23-3 

— 

Honolulu 

50-1 

43 

i  16   14 

?S 

(i  10   14) 

-   6 

e  24-5 

27-3 

Manila 

55-6 

301 

e  9  50 

+    7 

— 

— 

Batavia 

60-6 

271 

e  12   14 

?PRi 

— 

— 

— 

— 

Victoria 

88-5 

38 

22  50 

?S 

(22  50) 

-68 

36-6 

44-2 

Chicago 

111-2 

51 

— 

— 

— 

— 

e  51-8 

Toronto 

117-2 

49 

— 

— 

— 

— 

e  65-9 

71-0 

Helwan 

138-0 

297 

23  50 

?PR, 

(38   50) 

?SR, 

— 

— 

De  Bilt 

141-4 

343 

— 

— 

— 

— 

e  65-8 

80-7 

LTccle 

142-8 

343 

— 

— 

— 

— , 

e  64-8 

San  Fernando   e. 

158-9 

347 

47   50 

?L 

— 

— 

(47-8) 

116-8 

N. 

158-9 

347 

53  50 

2L 

— 

— 

(53-8) 

99-8 

Additional  records  :  Riverview  gives  S  =  +9m.41s.,  MN  =  +12-6m.  Christ- 
church  gives  records  at  +  13m. 38s.  and  +  16m.  8s.  Honolulu  gives  S  as  iP, 
and  records  +  21m.  14s.  as  S  (?SRi).  Victoria  gives  S  as  P  and  records 
+  28m.56s.  as  S.         Chicago  L  =  +55-8m.  and   +58-8m. 


Jan.  22d.  21h.  44ni.  30s.      Epicentre  25°-5N.  122°-0E. 

A  =  --478,   B  =  +-765,  C  =  + -430. 


O-C. 


O-C. 


Manila  gives  MX  =  +6-0m. 


M. 


Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

0-6 

0      8 

-    1 

— 

— 

0-3 

0-3 

Hokoto 

3  0 

0   48 

+    1 

(1    14) 

-    9 

1-2 

1-6 

Zi-ka-wei 

5-7 

e  1   27 

-    1 

e  2  35 

-    1 

3-9 

Manila 

10-9 

e  2  43 

0 

(4  33) 

-19 

4-6 

5  0 

La  Paz 

167-0 

20      4 

[+    9] 

— 

47-2 

55-3 

20 


Jan.  22d.  Records  also  at  2h.  (Nagasaki),  9h.  (Oaxaca),  16h.  (Kodaikanal  and 
La  Paz),  19h.  (Strasbourg  and  La  Paz),  21h.  (La  Paz),  23h.  (Toronto). 

Jan.  23d.  Records  at  Ih.  (near  Lick  and  Berkeley),  4h.  (near  Oaxaca  and  Tacu- 
baya),  oh.  (Kobe  (3)  and  Osaka),  loh.  (Helwan),  17h.  (near  Tortosa, 
Coimbra,  and  Granada),  22h.  (La  Paz  and  San  Fernando). 

Jan.  24d.  Records  at  4h.  (near  Taciibaya  and  Oaxaca),  6h.  (La  Paz),  7h.  (Vic- 
toria and  Toronto),  llh.  (Lick,  Ootomari,  and  Manila),  12h.  (Helwan), 
loh.  (Riverview,  Strasbourg,  and  Manila),  16h.  (La  Paz),  19h.  (Tacu- 
baya),  20h.  (Manila),  21h.  (Apia),  22h.  (San  Fernando). 


Jan.  2od.  3h.  50m.  oOs.      Epicentre  25'oX.  122'0E.  (as  on  1920  Jan. 
A  =  --47S,   B  =  +  -76o,   C  =  + -430. 


22d.). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

0°6 

1     4 

+  00 

— 

— 

1-8 

1-8 

Zi-ka-wei 

5-7 

i  1  38 

+  10 

— 

— 

e  2-8 

41 

Nagasaki 

10-0 

6      7 

?L 

— 

— 

(61) 

— 

Manila 

10-9 

e  2   48 

+    5 

(4   56) 

+    4 

4-9 

51 

Bat  a  via 

34-9 

i  7      0 

-12 

— 

— 

— 

Helwan 

78-1 

21    10 

?S 

(21    10) 

-51 

— 

— 

La  Paa 

167  0 

20     0 

[-13] 

— 

— 

— 

Additional  records  :    Zi-ka-wei 
the  record  of  Nagasaki. 


nves  MN  =  +  4  -Om. 


Helwan  gives  P  =  +  23m.  10s. 


10m.  has  been  added  to 


Jan.  25d.  Records  also  at  Oh.  (Taihoku  and  Tucson),  Ih.  (La  Paz  and  Apia), 
2h.  (Helwan  and  Apia),  3h.  (Apia),  4h.  (Nagasaki),  5h.  (Manila  and 
Riverview),  18h.  (Apia),  20h.  (Tacubaya,  Tucson,  and  Helwan),  23h. 
(Athens). 


Jan.  26d.  llh.  14m.  50s.     Epicentre  2°1N.  127°-8E.  (as  on  1919  Oct.  26d.). 


A  =  --612, 


Manila 

Riverview 

Sydney 

Melbourne 

Honolulu 

San  Fernando 

Riverview    gives 
12h.20m. 


B  =  +  -790,   C  =  +  -037  ;  D  =  +  -790, 

G=--022,   H  =  +029,  K  =  --999. 


14-2 
421 
421 
430 
74-5 
122-4 

MN  =  +23-4m. 


Az. 

332 
150 
150 
160 
69 
317 


P. 

m.  s. 
e  3  31 
3  18  34 


O-C. 


+    2 
?SR, 


E  =  +  -613; 

O-C.        L. 

s.  m. 

—  e  21-3 

—  21-2 


20   58 
57    10 


?S 
?L 


(e  20  58) 
Melbourne    records    from    llh. 20m.    to 


e  37-2 
(57-2) 


M. 

in. 

23-2 
23-6 

28-8 
40-3 


Jan.  26d.  23h.  Im.  40s.     Epicentre  19°0N.  70°0W.  (as  on  1920  Jan.  15d.). 


A  =  +-323,   B  =  --889,  C  =  + -326  ; 

G  =  +111,   H  =  --306,  K 
A  P.       O  -C. 


D  =  --940,   E  =  -342; 
•946. 


O-C. 


Port  au  Prince  MNW  =  +l-6m. 


M. 


(, 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Port  au  Prince 

21 

e  0     7 

-26 

0  39 

-19 

10 

1-8 

Vieques 

E.      4-4 

0  57 

-11 

— 

— 

1-4 

1-8 

X.      4  -4 

0  58 

-10 

— 

— 

1-4 

1-7 

Washington 

20-8 

5     0 

+    9 

8   55 

+  15 

— 

Chicago 

27-2 

10  20 

?S 

(10   20) 

-25 

— 

— 

La  Paz 

35-6 

7   24 

+    6 

15   59 

+  175 

23-9 

261 

Jan.  26d.  Records  also  at  Ih.  (Helwan),  2h.  (Taihoku),  3h.  (near  Tortosa).  5h. 
and  8h.  (Helwan),  9h.  (La  Paz),  20h.  (Batavia),  21h.  (Washington, 
Chicago,  La  Paz,  Vieques,  and  Port  au  Prince),  22h.  (near  Balboa 
Heights). 
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Jan.  27d.  Records  at  oh.  (Hehvan),  8h.  (Rio  Tmto),  13h.  (Apia),  14h.  (Riverview), 
15h.  (Helwan,  Florence,  and  San  Fernando),  18h.  (Manila),  22h.  (Apia), 
23h.  (La  Paz  (2)  and  close  to  Harvard). 


Jan.  2Sd.     Records  at  Oh.  (near  Tokyo),  Ih.  (Manila),  2h.  (Batavia),  3h.  (La  Paz), 
6h.  (Manila),  7h.  (Taihoku),  9h.  (Tokyo),  18h.  (San  Fernando). 


Jan.  29d.  21h.  44m.  47s 
A 


•937,  B  =  +164,   C  =  --309;  D 

G  =  +304,  H  =  -053,   K  = 

A  Az.  P.        O-C. 

o           o  m.  8.          s. 

Riverview                23-2  223  e  5   19           0 

Sydney                     23-2  223  8     7          ? 

Christchurch            25-6  176  (5   37)     -    7 

Melbourne                 29-6  223  —              — 

Adelaide                    32-7  233  — 

Batavia                     62-6  272  — 

Helwan                   140-7  295  70   13 

Additional  records  : 
=  +5m.37s.    (?P). 


Epicentre  18°0S.  170°1E.  (as  on  1919  Mar.  22d.). 

E  =  +  -985  ; 


+  172 
-•951. 


e  9   28 


?L 


e  18   30 


Riverview   gives   MX  =  +11  ■8m. 
Helwan    P  =  +72m.l3s. 


O-C.        L. 

s.  m. 

-   1    e  108 


9-5 

8-3 


-26 


M. 

m. 
12-4 
12-2 
13-6 
10-6 
11-2 


—      (70-2)  — 

Christchm-ch   SR,? 


Jan.  29d.     Records  also  at    13h.   (Apia),    19h.   (Christchurch  and   Tokyo),    20h. 
(San  Fernando),   23h.   (Lick). 


Jan.  30d.  18h.  26m.  45s.     Epicentre  4°-5N.  77°-5W. 


A  =  +  -216, 

B  =  -973,   C 

=  +  •078 

:          D  =  -^976, 

E  =  - 

■216; 

G=  + 

•017, 

H  =  -077,   K 

=  -^997. 

A 

Az. 

P. 

O-C 

S. 

0-C 

L. 

M. 

o 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Hts. 

E. 

50 

336 

1   29 

+  12 

3      1 

+  44 

3-5 

3-9 

X. 

5-0 

336 

1   29 

+  12 

3     3 

+  46 

3  5 

4  4 

Vieques 

E. 

181 

40 

4   48 

+  30 

8  39 

+  57 

12^8 

130 

La  Paz 

22-9 

156 

i  4  50 

-26 

i  9     7 

-16 

116 

136 

Tacubaya 

25-9 

307 

5   39 

-    8 

9  58 

-22 

115 

169 

Washington 

34-4 

2 

e  7      0 

-   8 

(12  30) 

-16 

180 

Georgetown 

34-4 

2 

e  6  33 

-35 

12   26 

-20 

e  16-6 

— 

Ithaca 

X. 

380 

3 

■ — 

— 

e  13   29 

-   9 

16-5 

— 

E. 

380 

3 

— 

— 

e  13  34 

-    4 

19-9 

— 

Ann  Arbor 

E. 

38-2 

355 

8  51 

+  71 

15     3 

+  82 

18-2 

— 

X. 

38-2 

355 

8  57 

+  77 

14  51 

+  70 

180 

— 

Harvard 

38-3 

9 

e  7  32 

-    8 

13   15? 

-27 

20  3 

— 

Chicago 

38-4 

350 

8      5 

+  24 

15  50 

+  126 

20^2 



Toronto 

39-2 

359 

10    15 

? 

e  16   33 

+  159 

20^8 

23-2 

Ottawa 

40-9 

4 

e  8   27 

+  25 

14     4 

-16 

17-6 

— 

Lick 

520 

317 

• — 

— 

— 

. — 

e  24-4 

— 

Berkeley 

52-7 

317 

— 

— 

— 

. — 

e  24-5 

— 

Victoria 

58-7 

327 

17   38 

?S 

(17   38) 

-29 

28^0 

45-8 

Coimbra 

71-2 

50 

— 

— 

e  20  45 

+    5 

35  8 

37-4 

San  Fernando 

72-3 

54 

22   15 

? 

— 

— 

Eskdalemuir 

77-4 

35 

22   12 

'S 

(22   12) 

+  19 

312 

41-2 

Stonyhurst 

77-6 

38 

23   15 

?s 

28  45 

?SR, 

38-2 

42^8 

Oxford 

780 

39 

— 

— 

— 

— 

412 

420 

Kew 

78-5 

39 

— 

— 

— 

— 

562 

Paris 

801 

41 

— 

— 

e  22   15 

-   9 

422 

43  2 

Uccle 

81-4 

40 

e  12  27 

0 

22  43 

+    4 

e  402 

442 

De  Bilt 

81-9 

39 

— 

— 

e  22  49 

+    4 

e  402 

442 

Moncalieri 

83-4 

45 

22  54 

?s 

(22  54) 

-    7 

427 

— 

Strasbourg 

83-5 

43 

e  11   15 

-84 

— 

— 

442 

Hamburg 

84-9 

37 

e  23   15 

-    3 



Rocca  di  Papa 

87-2 

49 

e  12  46 

-14 

16   27 

?PRi 





Hehvan 

103-9 

59 

27   15 

?s 

(27    15) 

+  43 

— 

— 

Melbourne 

1290 

223 

— 

— 

e  60-2 

66-4 

Colombo 

154-7 

63 

— 

— 

— 

— 

98-2 

107-2 

For  Notes  see  next  page. 
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Notes  to  Jxs.  30d.  ISh.  26m.  45s. 

Additional    records:      Vieques    sives     PN  =  +4m.47s.         Tacubaya     MX  = 
+  14-6in.  Washin,?ton  S  is  given  as  PR,.  S=+15m.5s.  Georg:eto\vn 

LE  =  +18-0m.,   LN=+19-6m.  Harvard   PR,  = +9m.27s.  Ithaca    LE 

=  +16-6m.  Chicago  PR,  = +13in. 5s.,    L=-r30-2m.  Ottawa  oPR,? 

=  +9m.23s.,   L=i-21-2m.,    T„  =Sh.2.Sm. 7s.  Victoria  gives   S   as  P   and 

S  =  +23m.3s.  Eskdalemuir  gives   S   as   P,    also   PR,  =  + 23m.  13s.,   S?  = 

+  27m.47s.  Uecle   SR,  = +2Sm.50s.,   SR,  = +32m.l6s.  De    Bilt   eSR, 

=  +29m.21s.,     eSR»  = +32m.40s.,     MX=+42-8m.  Moncalieri     gives     S 

as  P  and  S  =  +29m.i9s.         Helwan  P  =  +  28m.  15s. 


Jan.  30d.  19h.  33m.  10s.     Epicentre  17=0.S 


A  =  --955,    B  =  --042,   C=--292;  D 

G  =  +-292,   H  =  +013,   K  = 


177'-5W.  (as  on  1919  Aug.  18.). 
E  =  +  -999: 


Apia 

Riverview 

Sydney 

Melbourne 

Honolulu 

Adelaide 

Victoria 

Toronto 

Ottawa 

De  Bilt 

Uccle 

Rocca  di  Papa 

Coimbra 

San  Fernando 


A 

6°  3 

32-7 

32-7 

38-9 

42-8 

42-9 

81-2 

107-3 

1101 

144-8 

146-2 

153-7 

154-9 

159-1 


Az. 

61 

232 

232 

230 

29 

237 

33 

49 

46 

357 

358 

343 

21 

20 


P. 


1    32 

6   52 


O-C. 


e  14 


?S 


=  -044, 
--956. 

S. 
m.  s. 
(2  44) 
e  12   14 

12  20 

13  50 
(e  14     2) 

14  38 


0-C. 


1 

-  1 
-43 

-  9 


6  19  44    [-17] 


30   20 
63   16 


Additional     records:       Riverview     gives     MX  =  +21 -4m. 
+  16m.50s.    (?SR,).  Toronto    L  =  ^59-0m.  De    Bilt 

Rocca  di  Papa  i  =  +  20m.  8s. 


m. 

2-7 
16-2 
16-4 
22-1 
19-5 
21-8 


M. 
m. 

3-8 
18-0 
36-8 
23-0 
24-3 
25-4 
39-8 


56-1 

56-8 
e  76-8 
e  78-8 
e  95-2 

77-4  — 

—       89-8 

Honolulu  S  = 
MX  =  +85  ■7m. 


93-0 
98-3 


Jan.  30d.  Records  also  at  2h.  (La  Paz),  3h.  (San  Fernando),  7h.  (Sydney),  8h. 
(Tokyo  and  Helwan),  14h.  and  18h.  (La  Paz),  19h.  (Adelaide). 

Jan.  31d.  Records  at  Ih.  (Riverview  and  San  Fernando),  6h.  (Taihoku),  lOh. 
(La  Paz  and  Helwan),  17h.  (Mizusawa),  201i.  (near  Mizusawa  and  Tokyo), 
23h.  (Lick). 


Feb.  Id.  13h.  24m.  40s.      Epicentre  7°-0S.  150°-0E. 
A= -SCO,   B  = +-496,  C- =122;  D  = 

G  =  +106,   H  =  --061,  K  = 


+  -500,   E  =  +  -866; 
-992. 


Riverview  and  Manila  give  fairly  consistent  values  of  T„  at  13h.26m.  34s.  and 
13h.26m.26s.  ;  but  the  corresponding  As  are  only  19°-8  and  23"-7,  which 
together  only  make  up  43' -5,  whereas  the  stations  are  56°  apart.  There  may 
be  some  large  error,  and  the  expedient  has  been  adopted  of  assuming  the  same 
epicentre  as  on  Feb.  2d.llh.  For  the  alternative  supposition  of  a  very  deep 
focus  there  is  scarcely  enough  support. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

26°-S 

178 

e  6  33 

+  37 

10  13 

-24 

e 

13-4 

16-3 

Melbourne 

31-1 

186 

— 

— 

— 

— 

15  5 

22-3 

Manila 

36-0 

309 

e  7   11 

-11 

11   24 

-106 

15-2 

15-4 

Rata  via 

42-9 

270 

i  8  31 

+  14 

14    14 

-33 

— 

15-9 

Osaka 

43-9 

344 

8   14 

-11 

— 

— 

— 

16-5 

Mizusawa 

46-9 

352 

7   38 

-68 

— 

— 

— 

— 

Honolulu 

58-3 

60 

18     8 

?S 

(18      8) 

+    5 

34-8 

36-3 

Calcutta 

67-2 

298 

11   20 

+  21 

(19   20) 

-32 

19-3 

— 

Colombo 

71-4 

280 

— • 

— 

20   50 

+    7 

— 

— 

Pompeii 

12H-0 

317 

21   25 

?PR, 

— 

— 

— 

— 

Rocca  di  Papa 

128-7 

320    e  20  24 

?PR, 

e  21   23 

?PR, 

— 

22-4 

La  Paz 

135-5 

123 

19  46 

[+151 

— 

— 

— 

— 

Tortosa 

136-6 

330 

22     8 

?PR, 

— 

— 

— 

— 

dditional  records 

:     Riverview 

gives  also   MX  =  +13-7 

m. 

Manila 

MN  = 

+ 15  -5m.         JNIizusawa 

P=  +  6m.  26s. 

La  Paz   1=  +  22m. 30s 

.  (?PR,) 
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Feb.  Id.  Records  also  at  3h.  (Manila),  4h.  (Helwan,  La  Paz,  and  San  Fernando), 
'Jh.  (Rio  Tiiito),  llh.  (Mauritius),  12h.  (Colombo,  Hehvan,  and  La  Paz), 
131i.  (Mizusawa),  lib.  (La  Paz  and  RiTerYie\y),  lob.  (Victoria),  17h. 
(Batavia  and  Manila),  18b.  (Helwan),  19h.  (MLzusawa). 


1920.     Feb.  2d.  llh.  22m.  15s.      Epicentre  7   OS.  150   OE. 

(suggested  by  Riverview  and  as  on  Feb.  Id.). 

A  =  -  -860,   B  =  +  -496,  C  =  -  -122  :  D  =  +  -500,   E  =  +  -866  ; 

G  =  +106,   11  =  -061,   K  =  --993. 


A 

Az. 

P. 

0-C 

S. 

0-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

26-8 

178 

e  6     6 

^10 

i  10  47 

+  10 

e  13-8 

22-2 

Sydney 

E. 

26-8 

178 

6  39 

-17 

11   15 

+  38 

14-4 

20-4 

Adelaide 

29-9 

199 

6  39 

+  12 

11   27 

—    5 

14-6 

24-0 

Melbourne 

311 

186 

7   21 

+  42 

12  33 

+  40 

15-0 

22-8 

Manila 

360 

309 

e  6  45 

-37 

12  45 

-25 

16-5 

17-6 

Apia 

381 

102 

e  7    13 

-26 

e  12  45 

-54 

i  19-2 

20-8 

Perth 

40-4 

227 

8    29 

+  31 

14   28 

+  15 

(17-2) 

— 

Hokoto 

42-7 

317 

c  8   46 

+  30 

— 

— 

— 

Batavia 

42-9 

270 

8   23 

+    6 

15   24 

+  37 

i  19-0 

29-2 

Tokyo 

43-8 

349 

7   55 

-29 

8   38 

? 

10-8 

12-9 

Osaka 

43-9 

344 

8   49 

+  24 

18      1 

?SRi 

26-4 

29-6 

Kobe 

E. 

440 

344 

8   31 

+    5 

— 

— 

e  19-2 

32-7 

X. 

440 

344 

8   31 

+    5 

— 

— 

21-3 

29-9 

Nagasaki 

44-2 

335 

8     5 

-22 

(14   56) 

-    9 

14-9 

. — 

Mizusawa 

E. 

46-9 

352 

8   22 

-24 

15   38 

-    2 

— 

— 

X. 

46-9 

352 

8   18 

-28 

15    19 

-21 

— 

— 

Zi-ka-wci 

47  0 

326 

e  8  31 

-16 

e  15   21 

-20 

e  21-4 

24-2 

Ootoniari 

541 

355 

9  35 

+    1 

17   22 

+  12 

22-2 

29-9 

Honolulu 

58-3 

60 

9  57 

-    4 

22-2 

34-2 

Calcutta 

67-2 

298 

10  57 

-   2 

20  45 

+  53 

28-2 

45-8 

Colombo 

71  4 

280 

10  33 

-53 

16     9 

2 

22-6 

54-4 

Kodaikanal 

74-3 

283 

n   51 

+    7 



23-2 

55-2 

Bombay 

80-3 

291 

12   14 

—    7 

— 



— 

42-3 

Sitka 

E. 

87-6 

31 

e  22  41 

?S 

(e  22  41) 

-67 

40-9 

45-9 

X. 

87-6 

31 

e  18   11 

?PR. 

— 

— 

41-8 

45-2 

Mamitius 

E. 

89-6 

250 

11  45 

-89 

21   57 

-133 

. — 

57-2 

X. 

89-0 

250 

11   51 

-83 

22     3 

-127 

— 

53-8 

Berkeley 

E. 

92-5 

51 

e  13     2 

-28 

e  24     0 

-40 

e  42-4 

46-3 

X. 

92-5 

51 

6  13     4 

-26 

e  23   38 

-62 

— 

49-4 

v. 

92  0 

51 

e  12  53 

-37 

e  24  31 

-   9 

e  42-3 

46-0 

Lick 

93  0 

52 

e  13   21 

-11 

— 

— 

e  43-4 

45-8 

Victoria 

94  0 

41 

12  56 

-42 

23   45 

-71 

43-4 

48-4 

z. 

94  0 

41 

13   10 

-28 

23   45 

-71 

42-5 

51-4 

Denver 

105!) 

50 

— 

— 

— 

— 

49-8 

— 

Lemberg 

1180 

322 

e  18     9 

[-38] 

e  29   33 

+  59 

e  53-2 

66-6 

Helwan 

E. 

118-3 

300 

18  51 

[+    3] 

— 

— 

— 

81-6 

X. 

118-3 

300 

20  21 

?PR, 

— 

— 

— 

78-8 

Chicago 

118-5 

45 

19  58 

?PRi 

29   39 

+  61 

e  48-8 

67-9 

Cape  Touii 

118-6 

224 

22   45 

2 

31      3 

+  144 

67-0 

68-0 

Ann  Arbor 

E. 

121-1 

42 

18  57 

[+    2] 

— 

— 

69-4 

74-2 

X. 

121-1 

42 

19     9 

[+14] 

— 

— 

69-6 

74-2 

Budapest 

122-0 

323 

18  57 

[-    1] 

— 

— 

— 

— 

Athens 

122-5 

310 

e  18  53 

[-   7] 

e  30   15 

+  67 

— 

— 

Vienna 

123-2 

325 

i  19     0 

[-   1] 

30  41 

+  8S 

e  50-2 

57-8 

Hamburg 

123-3 

332 

e  20  45 

?PR, 

— 

— 

e  57-8 

69-8 

Toronto 

123-5 

40 

18  33 

[-29] 

e  30   15 

+  59 

i  48-0 

75-8 

Otta^va 

124-9 

37 

— 

e  26      1 

-204 

e  50-8 

— 

Dycc 

X. 

125-3 

341 

— 

— 

1  31     3 

+  95 

61-8 



Ithaca 

125-9 

40 

— 

— 

e  26  37 

-175 

62-4 

— 

Pola 

126-4 

322 

22    16 

?PR, 

e39      8) 

?SRi 

39-1 

731 

De  Bilt 

126-5 

333 

e  19     9 

[        0] 

— 

— 

e  58-8 

76-0 

Edinburgh 

126-7 

340 

— 

— 

— 

54-8 

79-8 

Georgetomi 

E. 

127-0 

44 

e  17   45 

+  91 

26  30 

-190 

e  43-0 

74-9 

X. 

127-0 

44 

e  17   45 

+  91 

— 

— 

e  42-4 

72-8 

Washington 

127-0 

44 

e  23  45 

? 

29   25 

-15 

e  68-8 

Eskdalemuii 

127-2 

340 

21   14 

?PR, 

30      1 

+  20 

42-2 

— 

Cheltenham 

127-2 

44 

— 

— 

— 

73-2 

, 

Padova 

127-3 

323 

19     7 

[-    5] 

30      4 

+  22 

— 

76-2 

Northfield 

127-5 

38 

— 

e  24  45 

'( 

e  66-8 

Strasbourg 

127-7 

328 

e  19     4 

[-   9] 

31      2 

+  77 

e  57-8 

76-0 

Uccle 

127-8 

333 

e  19  11 

[-    3] 

— 

— 

e  57-8 

77-1 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zurich 

127-9 

323 

e  19     7 

[-   7] 

— 

— 

— 

— 

Pompeii 

1280 

317 

19  30 

[-fl6] 

31   10 

+  83 

39-8 

60-8 

Stonyhurst 

128-2 

338 

15  45 

-34 

— 

— 

— 

84-8 

MUan 

128-4 

326 

23   27 

I 

— ■ 

— 

60-8 

82-8 

Monte  Cassino 

128-2 

319 

19  36 

[+22] 

— 

— 

- — 

— 

Florence 

128-5 

321 

22  40 

?PRi 

39   55 

?SRi 

— 

57-6 

Rocca  di  Papa  x 

128-7 

320 

e  21   24 

?PRi 

e  36      4 

?SR, 

e  59-2 

87-2 

Kew 

129-2 

337 

21   45 

?PRi 

— 

— 

— 

83-8 

Besancon 

129-4 

329 

19   23 

[-r    7] 

— 

— 

38-8 

— 

Oxford 

129-4 

337 

— 

20  58 

?PR, 

55-8 

80-4 

Harvard 

129-4 

39 

e  17   11 

+  46 

e  22  36 

?PRi 

651 

76-3 

Moncalieri 

129-9 

326 

i  21   34 

?PR, 

40   23 

?SR, 

— 

85-8 

Paris 

130-0 

332 

e  19   15 

[-    3] 

e  25   11 

? 

38-8 

74-8 

Puy  de  Dome 

132-0 

329 

19      1 

[-22] 

— 

— 

— 

— 

Halifax 

132-4 

32 

— 

e  27   45 

-152 

e  53-2 

— 

Barcelona 

135-3 

325 

e  22     8 

?PR. 

i  34    48 

?SR, 

40-7 

74-8 

La  Paz 

135  -5 

123 

19   35 

[+    4] 

— 

— 

— 

— 

Tortosa 

136-6 

330 

19   33 

[       0] 

32     9 

+  85 

59-0 

91-8 

Algiers 

137-7 

319 

e  20     2 

[+27] 

29   25 

-85 

41-8 

76-8 

Granada 

141-5 

325 

i  19   27 

[-15] 

i  30  59 

-13 

— 

— 

Coimbra 

141-6 

332 

e  19  23 

[-19] 

30   45 

-28 

53-8 

85-2 

141-6 

332 

19     9 

[-33] 

31    21 

+    8 

49-2 

82-2 

San  Fernando 

143-4 

327 

19   15 

[-31] 

30   45 

-38 

— 

129-6 

Vieques             E. 

143-7 

66 

23   24 

?PR, 

— 

— 

760 

108-7 

X. 

143-7 

66 

23   17 

?PRi 

— 

— 

— 

120-7 

Rio  de  Janeiro 

147-4 

158 

e  19  39 

[-13] 

— 

— 

54-0 

— 

Azores 

1490 

352 

26   15 

? 

— 

— 

— 

32-4 

Accra 

150-4 

269 

17   45 

-   8 

— 

— 

— 

88-8 

Additional  records:  Riverview  gives  also  iP  =  +6m.l8s.  and  +6m.52s.,  iPRi 
=  +7m.32s..     +8m.l5s.,    and     +9m.l0s.,    PS  =  +  llm.l7s.,    MN  =  +17-6m., 

MZ  =  +27 -4m.      Recrudescence      MX  =  +2h.52m.40s.,      ME  =  +3h.5m.54s., 

T„  =llli.22m.26s.      Epicentre    7    OS.     150"0E.,    as    adopted.  Melbourne 

PR,  =  + 8m. 27s.,    SR,  =  -  13m.21s.  Manila   MX  =  +17-0m.  Apia    e  = 

-10m.9s.    and     +16m.45s.,    To  =llh.22m.26s.     Epicentre    8°-0S.    152'-0E. 

Batavia  i=^9m.  15s.  Zi-ka-wei  MX  =  +26 -4m.  Ootomari  MX  = 
T-36-8m.  Honolulu  alleges  two  shocks,  for  the  second  P  =  —14m.  9s.,  L  = 
+  27-0,     L     rep.  = +160-8m.  Calcutta     LX  =  -r2S-4m.,     MX  =  +46-4m. 

Denver  LX'  =  +51  -8m.         Chicago  PR,  =  +  25m.  18s.        Ann  Arbor,  Wiechert 

record     LEX  =  +69-6m.  Toronto     e?  =  +llm.3s..     E?=12m.21s.,     E  = 

+  19m.57s.      and      -r21m.21s.,      L  =  +65-4m.  Athens     e=+35m.45s. 

Vienna  PR,  = +23m.5s.,  PRj  = +25m.43s..  PR3  =  +  26m.46s.,  SR,  =37m.7s. 

SR,  = +42m.3s.,    SR3  = +45m.36s.  Hamburg   i  =  +25m.l6s.,     +32m.7s., 

+  38m.9s.,     and     41m.59s.,     MX=+70-2m.  Ottawa     PR,  = +20m.296. 

Dvce  S  is  given  as  i  and  S  =  — 38m.3s.  Ithaca  eL?E  =  +42-2m.  De 

Bilt  e  = +21m.l4s.  and   +38m.39s.,    MX  =  +75-3m.  Georgetown  LE  = 

+  64-8m.,     LX'  =  +64-lm.  Washington     eL  =  ^46-2m.,      -77-8m.,     and 

+  137 -Sm.  Xorthfleld    L  =  -r62-2m.    and     +121-8m.  Strasbom-g    e  = 

+  33m.l7s.,     SR,  =  T-38m.32s.,     MX  =  +76-6m.  Uccle     MX  =  +76-0m., 

MZ  =  +77-0m.  Oxford    e=+39m.l3s.  Harvard    L  =  -96-4m.,     M  = 

+  79-8m.  MoncaUeri      MX  =  +80-5m.  Paris      i=+22m.l0s.,      MX  = 

+  39-8m.  Halifax      PR,  =  +  22m.43s.  Barcelona      i=— 23m.5s.,       + 

+  27m.22s.,    and     +37m.46s.  Algiers    PR,  =  ^25m.30s.  Pola    MX  = 

+  81-0m.  La     Paz     i= -23m.  25s.,     L  =  +88-5m.,      +90 -5m..      +95 -8m. 

Coimbra  PR,X  = +23m.21s.,  PR,E  = +23m.23s.,  PR,X  = +26m.35s.,  PRjE 
=  +26m.37s..  SX  = +29m.55s.,  SR,E  = +37m.35s.,  LX  =  +55-8m.,  MX  = 
+  84-0m.         Milne  records  are  given  in  the  second  line,  also  PR,  =  +23ni.39s. 

San  Fernando  MX  =  +89 -8m. 


Feb.  2d.  Records  also  at  lOh.  (near  Tokyo  and  Mizusawa),  12h.  (Denver),  13h. 
(Denver,  Victoria.  Toronto,  La  Paz,  and  Cheltenham),  15h.  (near  Balboa 
Heiglits;  and  Batavia).  16h.  (Batavia,  La  Paz,  Riverview  (2),  Melbourne 
(2),  Manila.  Perth,  and  Victoria).  17h.  (La  Paz  and  De  Bilt),  18h.  (River- 
view (2)  and  Batavia),  19h.  (La  Paz),  20h.  (Riverview  and  De  Bilt). 
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Feb.  3d.  14h.  53m.  Os.     Epicentre  7'-0S.  150"-0E.  (as  on  Feb.  2d.  llh.). 


Az. 


O-C. 


0-C. 


L. 


M. 


Sydney 

26-8 

178 

9   30 

?S 

(9 

30) 

-67 

14-3 

17-2 

Rivorview 

26-8 

178 

e  5   52 

-    4 

e  10 

39 

-f    2 

e  14-5 

17-0 

Adelaide 

29-9 

199 

8   48 

'i 

13 

30 

?SRi 

17-3 

21-0 

Melbourne 

311 

186 

— 

— 

— 

— 

e  16-8 

17-8 

Manila 

360 

309 

8     0 

+  38 

— 

— 

■ — 

Perth 

40-4 

227 

— 

— 

14 

0 

-13 

— 

— 

Batavia 

42-9 

270 

— 

— 

14 

0 

-47 

— 

— 

Honolulu 

58-3 

60 

28      0 

?L 

31 

0 

I 

35-2 

40-5 

Victoria 

94  0 

41 

44    13 

Ih 

— 

(44-2) 

491 

Hehvan 

118-3 

300 

33      0 

I 

— 

(51-0) 

— 

De  Bilt 

126-5 

333 

— 

— 

— 

— 

e  64-0 

78-7 

La  Paz 

135-5 

123 

22   40 

'PR, 

- 

— 

— 

— 

San  Fernando 

143-4 

327 

21      0 

> 

- 

— 

— 

— 

Additional  records  :    Riverview  sives  also  eSRa?  =  +  13m. 45s.  and  +  14m.  15s., 
MN  =  +18-5m.,  MZ  =  +18 -3m.  Hehvan  gives  its  records  as  PE  and  PN 

respectively.         De  Bilt  MN  =  +  81  -Om. 

Feb.  3d.  Records  also  at  Oh.  (Riverview  (2)  ),  Ih.  and  2h.  (Riverview),  3h. 
Christchm-ch),  4h.  (Riverview),  oh.  (Helwan),  6h.  (Adelaide,  Melbourne, 
Manila,  Perth,  and  Riverview  (2)  ),  7h.  (Honolulu,  Victoria,  Toronto, 
and  Chicag-o),  lOh.  (Riverview),  llh.  (Batavia  and  Dehra  Dun),  12h. 
(Christchiu'ch),  18h.  (Batavia  and  Manila),  19h.  (Sydney,  Riverview  (2), 
De  Bilt,  and  Helwan),  20h.  (Honolulu,  Perth.  Victoria.  Adelaide,  and 
Florence),  21h.   (Riverview),  22h.   (Florence,  Coimbra,  and  La  l^az). 

Feb.  4d.  Records  at  Oh.  (San  Fernando  and  La  Paz),  8h.  (Oaxaca  and  Tacubaya), 
lOh.  (La  Paz),  12h.  (Batavia,  Manila,  Tokyo.  Lick,  and  Mizusawa).  13h. 
(La  Paz  and  De  Bilt),  14h.  and  15h.  (Stonvhurst  (3)  ),  18h.  (Helwan), 
20h.  (La  Paz),  21h.  (Riverview),  23h.  (Tacubaya). 

Feb.  5d.  Records  at  Oh.  (La  Paz  and  San  Fernando),  2h.  (Denver),  9h.  (Azores 
and  near  Lick  and  Berkeley),  13h.  (La  Paz  (2)  and  Monte  Cassino), 
14h.  (near  Osaka  and  Kobe),  18h.  (Riverview),  21h.  (San  Fernando). 

Feb.  6d.  Records  at  4h.  (Taihoku),  5h.  (Batavia),  8h.  (Helwan),  9'h.  (La  Paz, 
Riverview,  Manila,  and  Honolulu),  15h.  (Apia),  16h.  (La  Paz),  17h. 
(Tokyo),  18h.  (near  .\thcns),  20h.   (San  Fernando),   23h.   (Mauritius). 


Feb.  7d.  llh.  50m.  30s. 
A  =  +-456,  B  = 


Epicentre  56^ ■8N.  33"-6W, 


303,  C=+-837;  D  =  - -553,   E  = --833  ; 

G  =  +-697,   H  =  --463,   K  =  --548. 

(Compare  1917  March  3d.  lOh.  at  55°-0N.  35'-0W.) 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Edinbiu"gh 

16-7 

80 

i  3  55 

-    6 

i  7   38 

+  27 

— 

11-2 

Eskdalemuii 

16-9 

82 

(4      1) 

-    3 

(7   45) 

+  29 

7-8 

14-5 

Dvce 

170 

75 

— 

— . 

7-S 

9-5 

Oxford 

19-3 

91 

4   32 

-    1 

7   58 

-10 

9-3 

14-8 

Kew 

20-0 

88 

— 

— 

— 

— 

— 

12-5 

De  Bilt 

E. 

22-7 

85 

5   13 

0 

9   24 

+    5 

10-9 

13-6 

X. 

22-7 

85 

— 

— 

9  26 

+    7 

11-5 

14-0 

Paris 

22-9 

95 

e  5   19 

+    3 

e  9  22 

-    1 

115 

12-5 

Uccle 

22-9 

89 

e  5     9 

-    7 

e  9  22 

-    1 

c  11  5 

15-5 

Coimbra 

23-3 

125 

i  5  20 

0 

9     4 

-27 

10-7 

13-2 

Hamburg 

24-7 

79 

e  5  36 

+    1 

i  9  54 

-   3 

c  13-5 

17-4 

Besancon 

25-8 

95 

5  34 

-12 

10   12 

-    6 

13-5 

— 

Strasbourg 

25-9 

91 

e  4   30 

-77 

10   24 

+    4 

e  13-3 

15-6 

Rio  Tinto 

26-1 

125 

12  30 

?L 

— 

— 

(12-5) 

22-5 

Tortosa 

27-1 

111 

6      2 

+    3 

10   24 

-19 

12-7 

18-3 

San  Fernando 

27-4 

126 

• — 

— 

— 

— 

12-5 

15-0 

Barcelona 

27-5 

108 

e  6     8 

+    5 

— 

— 

e  140 

17-9 

Harvard 

E. 

27-8 

255 

— 

— 

10   53 

_   2 

e  14-8 

17-3 

N. 

27-8 

255 

— 

— 

10   51 

-   4 

15-6 

18-1 

Granada 

27  -9 

122 

6   14 

+    7 

— 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

s. 

0-C. 

L. 

M. 

Q 

^ 

m.  i. 

s. 

m.  :?. 

t. 

m. 

m. 

Moncalieri 

28-1 

97 

6     7 

-    2 

10  34 

-27 

13-8 

17-4 

Ottawa 

28-3 

265 

— 

— 

i  10  58 

-   6 

e  14-5 

— 

Ithaca 

30-6 

260 

— 

— 

— 

— 

e  17-2 

— 

Vienna 

30-8 

82 

— 

— 

— 

— 

e  15-5 

191 

Toronto 

31-4 

266 

— 

— 

— 

— 

e  161 

18-5 

Algiers 

31  o 

110 

6   33 

-10 

11   47 

-13 

16-5 

21-5 

Pola 

31-5 

90 

e  16   26 

?L 

— 

— 

(e  16-4) 

19-5 

Rocca  di  Papa  x. 

32-9 

95 

e  15   29 

?L 

19  50 

? 

(15-5) 

22-4 

Georg:eto%Tn 

E. 

33-4 

257 

— 

— 

— 

— 

e  191 

— 

Washington 

33-4 

257 

— 

— 

— 

— 

e  18-5 

— 

Ann  Arbor 

E. 

34-6 

267 

— 

— 

— 

— 

18-6 

19-2 

Pompeii 

34-6 

94 

6   27 

-43 

— 

— 

— 

— 

Chicago 

371 

270 

8   55 

?PR, 

13   20 

—    5 

e  17-2 

— 

Victoria 

oil 

301 

22  54 

1 

— 

— 

25-4 

30-3 

Helwan 

51-9 

91 

16   30 

?S 

(16   30) 

-13 

■ — 

— 

Berkeley 

58-4 

291 

— 

— 

— 

— 

e  33-8 

— 

La  Paz 

78-8 

213 

11  43 

-29 

— 

— 

— 

— 

Additional  records  and  notes :    Eskdalemuir  gives  P  as  S  and  S  as  L,  recording 
for  P  +  lm.49s.  Coimbra  iX  = +9m.40s.,  MX  =  +ll-3m.  Hamburg 

MX=-15-9m.  San  Fernando  MX  = +1 6  0m.  Toronto  iL  =- 17  •5m. 

Moncalieri    MX=— 16-8m.  Georgeto«Ti    LX  =  -fl9-8m.  Ann    Arbor 

LN  (Bosch-Omori)  and  LE  (Wiechert)  =  -f  18  •7m.,  MX  =  -r  19m.5s.       Chicago 
L  =  +21-5m. 

Feb.  7d.  15h.  7m.  10s.     Epicentre  40=-3N.  139°-5E.  (as  on  1920  Jan.  17d.). 

A  =  -  -580,   B  =  +  -495,  C  =  +  -647  ;  D  =  +  649,   E  =  +  760  : 

G  =  --492,   H  =  +  -420,  K  =  --763. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

.       L. 

M. 

(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

;\Iizusawa 

l°-7 

133 

0   24 

_    2 

0  53 

—    5 

. — 

— 

Tokyo 

4-7 

178 

1    11 

—    2 

2   13 

-    4 

2-6 

— 

Osaka 

6-5 

212 

— 

— 

2   31 

-26 

4-3 

4-9 

Kobe 

6-6 

213 

— 

— 

2   58 

2 

4-8 

5-6 

Taihoku 

21-4 

230 

— 

— 

— 

— 

e  10-4 

— 

Manila 

304 

219 

— 

— 

e  11   50 

+    9 

— 

— 

Batavia 

55^3 

220 

e  8  58 

-43 

e  17   53 

+  28 

e  25-5 

— 

Honoluhi 

55-6 

90 

16  56 

?S 

(16  56) 

-33 

43-8 

49-2 

Victoria 

651 

46 

33   17 

?L 

— 

— 

41-6 

61-8 

Perth 

75-5 

200 

— 

— 

— 

— 

34-3 

— 

Hamburg 

77-6 

332 

— 

— 

— 

— 

e  42-8 

— 

Eskdalemuir 

792 

340 

— 

— 

— 

— 

458 

— 

De  Bilt           E. 

79-6 

333 

— 

— 

e  22     2 

-17 

e  40-8 

47  6 

X. 

796 

333 

— 

— 

— 

— 

e  42-8 

44  9 

Stonyhurst 

SO  4 

338 

46   20 

;l 

— 

— 

(46-3) 

— 

Strasbourg 

81-5 

330 

— 

— 

— 

— 

e  47-8 

— 

Kew 

81^8 

337 

— 

— 

— 

— 

— 

50-8 

Paris 

831 

333 

— 

— - 

— 

— 

e  46-8 

53-8 

Hehvan 

83-4 

304 

23   50 

?s 

(23  50) 

+  49 

— 

— 

San  Fernando  i;. 

97  1 

332 

55   50 

?l 

— 

— 

(55-8) 

60  8 

X. 

971 

332 

46   50 

?L 

— 

— 

(46-8) 

64-3 

La  Paz 

146-2 

52 

19   53 

[+    31 

— • 

— 

— 

Additional    records 

:       Osaka    gives    M^ 

'  =  +5 

•3m. 

Kobe 

MN=  +6 -Cm. 

Zi-ka-wei  (A  =17 

•2.  Az 

.  =244 

'0)  records  e  at  15h.  9m 

=  2m. 

Honolulu 

S  =  +32m.50s. 

Heh^ 

•an  PX 

=  +24m.50s. 

Feb.  7d.  15h.  24m.  2Ss.     Epicentre  7°0S.  150=0E.  (as  on  1920  Feb.  3d.). 


Az. 


26  8 

29  9 

31  1 

36  0 

42-9 

118-5 

1235 

126  5 

1280 

128  2 

129-4 

129-9 


12  56 


54   40 
69  32 


?S 


e  8   14      -   3 


Riverview 
Adelaide 
^Iclbourne 
Manila 
Hatavia 
<  'hicago 
Ti)ronto 
1).-  Bilt 
Pompeii 
stduyhurst 
Harvard 
Moncalieri 

Additional  records  :     Riverview  gives  PS  = 
■20-2m.  Chicago    L  =  +59-0ui.    and 


178 

199 

186 

309 

270 

45 

40 

333 

317 

338 

39 

326 


P. 

in.  s. 
?  6     2 


O-C. 


s. 


1  10  32 

12  26 

(12  56) 

5  10  17 


54   42 


?L  — 


19   16    [-   2] 


O-C. 

s. 
-   5 
+  54 
+  63 


62  50  ?L 

25     3  ? 

10ni.54s..  MX  = 
+  80  •5m. 


14  1 
17  6 
19-2 


M. 

m. 
16-4 
19-9 
20-5 


70-4 
744 


+  65  8m.         De  Bilt  MX  =  +82  1m.         Pompeii  a  local  shock  } 


e  35  3 

e  54-5 

60-6 

e  66-5 

(54-7)         — 

(69-5)         — 

70-6  — 

29-4  — 

16 -2m.,  MZ  = 

Toronto    eL  = 
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Feb.  7d.  Records  also  at  3h.  (Tacubaya,  La  Paz,  and  Helwan),  4h.  (La  Paz), 
llh.  (Rocca  di  Papa),  13h.  (La  Paz,  Harvard,  and  near  Ootomari),  loh. 
(near  Miznsawa  and  Riverview),  16h.  (Toronto,  Moncalieri,  and  Adelaide), 
18h.  (Tokyo  and  La  Paz),  19h.  (La  Paz),  21h.  (San  Fernando),  23h.  (near 
Tacubaya). 


Feb.  8d.  5h.  24m.  12s. 
A  =  -294,  B 


Epicentre  35°-0S.  111°-0E. 

= +-765,  C=--574:  D  =  + -934,   E  =  + -355 

G  =  +  -206,  H  =  -  -535,  K  =  -  -819. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Perth 

51 

55 

2 

55 

2 

— 

— 

6-7 

— 

Adelaide 

22-5 

97 

5 

36 

+  25 

10     0 

+  45 

13-7 

18-2 

Melbourne 

27-3 

106 

— 

11  36 

+  50 

16-4 

18-3 

Rata  via 

291 

351 

6 

21 

+    2 

— 

— 

e  18-2 

— 

Riverview 

32-9 

100 

e  6 

57 

+    1 

e  12  21 

-    1 

e  16-7 

19-9 

Sydney 

32-9 

100 

12 

30 

?S 

(12  30) 

+    8 

19-0 

20-3 

INIauritius 

48-8 

274 

10 

42 

+  103 

— 

— 

— 

19-5 

Manila 

oOo 

13 

e  8 

48 

-22 

— 

— 

— 

— 

Colombo 

51-2 

319 

16 

0 

?S 

(16     0) 

-34 

25  0 

290 

Kodailianal 

55-3 

320 

25 

0 

i 

— 

31-2 

33-2 

Bombay 

650 

321 

26 

51 

?L 

— 

— 

(26-8) 

— 

Simla 

73-4 

330 

e  35 

54 

?L 

— 

• — 

(e  35-9) 

43-8 

Helwan 

99-2 

300 

30 

48 

?SR, 

— 

— 

— 

— 

Honolulu 

102-8 

74 

34 

48 

?SRx 

— 

— 

56-0 

62-2 

De  Bilt 

126-2 

312 

— 

- 

— 

e  36  48 

?SR, 

e  66-8 

78-6 

La  Paz 

128-5 

181 

e  18 

28 

[-47] 

29     5 

-46 

57  0 

64-8 

Kew 

129-3 

311 

- 

— 

— 

80-8 

San  Fernando 

129-9 

290 

62 

0 

?L 

— 

— 

69-6 

73-8 

Oxford 

130-0 

311 

- 

— 

— 

— 

— 

80-5 

Rio  Tinto 

130-7 

292 

72 

48 

2L 

— 

— 

(72-8) 

81-8 

Stonyhurst 

130-9 

311 

69 

48 

?L 

— 

— 

(69-8) 

77-8 

Eskdalemuir 

131-5 

316 

- 

— 

— 

— 

52-8 

— 

Victoria 

138-2 

52 

68 

26 

?L 

— 

— 

75-8 

78-8 

Chicago 

163-9 

60 

- 

— 

— 

— 

83-3 

— 

Toronto 

168-2 

40 

— 

- 

— 

— 

— 

e  95-5 

97-6 

Ottawa 

168-4 

24 

— 

- 

— 

— 

— 

89-8 

Harvard 

172-4 

12 

- 

■ — 

— 

— 

87-4 

— 

Additional  records  and  notes:     Adelaide  g-ives  SRi  = +llm. 54s.  Svdney 

S  =  +16m.48s.  Riverview    oS  =  +  12m.29s.,     SR,  =  +  15m.21s.,     MN  = 

+  20-lm..   MZ=+200m.  Maiu'itius   SN  = +16m.30s.,    SE  =  +17m.48s. 

De    Bilt   MN  =  +77-7m.  San    Fernando    MN  =  +75-8m.  Harvard 

L  =  +96-2m.,  LE  =  +98-6m. 


Feb.  8d.  Records  also  at  2h.  (La  Paz  and  Riverview),  5h.  (Capeto\'s"n),  7h. 
(Batavia,  Victoria,  and  Stonyhm-st),  9h.  (Zi-ka-wei),  13h.  and  17h. 
(La  Paz),  18h.  (near  Port  au  Prince  (2)  ),  19h.  (San  Fernando),  20h. 
(Riverview),  23h.  (San  Fernando). 


Feb.  9d.  2h.  31m.  ISs.     Epicentre  7 'OS.  150° -OE.  (as  on  Feb.  7d.). 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

26-8 

178 

e  5  30 

-26 

e  10   26 

-11 

e  13-4 

23-3 

Adelaide 

29-9 

199 

— 

— 

12  48 

+  76 

17-4 

20-3 

Manila 

360 

309 

e  10  42 

? 

— 

— 

— 

_ 

Perth 

40-4 

227 

— 

— . 

— 

— 

22-4 

. — 

Batavia 

42-9 

270 

e  8   32 

+  15 

14   10 

-37 

— 

— 

Chicaffo 

118-5 

45 

e  63-7 



De  Bilt 

126-5 

333 

— 

— 

— 

— 

e  64-7 

65-2 

iverview  gives 

also  MNZ  =  + 

23-Om. 
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Feb.  9d.  19h.  2m.  20s.     Epicentre  1  =  -2S.  149'dE.  (as  on  1918  Oct.  27d.). 

A  =  --862,  B  =  +o08,  C  =  -021;         D  =  + -508,  E  =  + -862  ; 
G  =  +011.  H  =  -018,  K  =  -1000. 

This  epicentre  cannot  very  well  be  the  same  as  at  2h. 


A       Az. 


0-C. 


o-c. 


ManUa 

32-4 

302 

— 

— 

Riverview 

32-7 

178 

e  6  55 

+    ] 

Sydney 

32-7 

178 

16   28 

'.L 

Melbourne 

36-8 

188 

— 

— 

Batavia 

42-9 

264 

— 

— 

Perth 

44-2 

222 

— 

— 

Honolulu 

55-9 

63 

33  34 

?L 

Helwan 

114-8 

303 

83  40 

?L 

De  Bilt 

1210 

335 

— 

— 

Rocca  di  Papa 

123-9 

321 

i  85   46 

Ih 

San  Fernando 

138-2 

330 

57   40 

?L 

1    e  12   15 


—  —    e  14  48 


s.  m. 

—  e  16-7 
-   4  e  16-4 

—  19-7 

—  23-7 

■    1  (21  0) 

—  27-7 

—  36-3 

—  (83-7) 

—  e  70-7 

—  (i  85-8) 

—  (57-7) 


M. 
m. 

22-0 
21-3 
25-2 


40-7 


85-8 


Riverview  gives  also  MN  =  +32  1m.,  MZ  =  +31  ■9m. 


Batavia  gives  L  as  S. 


Feb.  9d.  Records  also  at  Oh.  (La  Paz),  llh.  (near  Tacubaya  (2)  ),  13h.  (River- 
view), loh.  (Taihoku),  22h.  (Helwan),  23h.  (Pompeii,  Taihoku,  and 
Calcutta). 


Feb.  lOd.  9h.  12m.  45s.     Epicentre  11°-7S.  162°-5E.  (as  on  1919  Jan.  8d.). 

A  =  -  -934,  B  =  +  -294,  C  =  -  -203  ;  D  =  +  -301,   E  =  +  -954  ; 

G  =  +-193,   H  =  -061,   K  =  --979. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

o 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

24-4 

203 

e  5  35 

+    3 

e  10     1 

+   9 

e  12-0 

17-0 

Apia 

25-1 

98 

e  4  45 

-54 

— 

— 

8-2 

11-2 

Melbourne 

30-5 

208 

11   33 

?S 

(11   33) 

-10 

18-0 

19-8 

Adelaide 

31-8 

219 

6  45 

0 

12     3 

-   2 

15-2 

21-4 

Christchurch 

33-0 

166 

— 

— 

11   57 

-27 

17-4 

19-8 

Perth 

47-4 

303 

8   35 

-15 

16   12 

+  26 

27-0 

— 

Manila 

48-9 

302 

e  9     3 

+    4 

— 

— 

— 

— 

Honolulu 

50-9 

49 

9  33 

+  21 

i  16   15 

-15 

e  23-2 

31-6 

Mizusawa 

54-6 

340 

17     3 

?S 

(17     3) 

-13 

— 

— 

Batavia 

55-2 

272 

e  9   15 

-25 

— 

— 

19-2 

Colombo 

84-3 

278 

22  15 

?S 

(22    15) 

-56 

— 

56-2 

Berkeley 

85-8 

50 

— 

— 

— 

— 

e  39-0 

— 

Kodaikanal 

87-3 

281 

50   45 

?L 

— 

— 

53-8 

55-8 

Victoria 

88-5 

40 

23   19 

?S 

(23   19) 

-39 

37-7 

45-3 

Tucson 

93-4 

58 

— 

— 

— 

— 

42-9 

— 

Muritius 

99-4 

247 

23     9 

?s 

(23     9) 

-161 

57  0 

62-4 

Chicago 

112-5 

49 

25      3 

?s 

34  47 

? 

55-8 

— 

Toronto 

118-3 

46 

— 

— 

— 

— 

59-2 

690 

Ithaca 

120-3 

47 

— 

— 

— 

— 

59-7 

— 

Ottawa 

120-4 

44 

— 

— 

e  29  35 

+  43 

58-2 

— 

Washington 

120-9 

51 

— 

— 

— 

— 

e  62-2 

— 

La  Paz 

122-5 

118 

e  6  30 

? 

— . 

— 

58-1 

59-8 

Harvard 

124-4 

46 

e  29     3 

?S    ( 

e  29     3) 

-19 

60-5 

— 

De  Bilt 

135-7 

340 

e  56   15 

? 

— 

_ 

e  66-2 

67-3 

Moncalieri 

140-4 

332 

— 

— 

— 

— 

69-1 

— 

San  Fernando 

153-3 

340 

43   15 

ISR, 

— 

— 

— 

— 

Additional  records  and  notes  :   Riverview  gives  PS  =  +  10m. 32s.,  MZ  =  +18-lm. 
Melbourne  gives   S   as   P   and   records  S=+16m.l5s.  Adelaide   SRi  = 

+  13m.57s.  Christ  chiu-ch    SR,  =  +  14ra.  15s.  Mizusawa     PE  = 

+  19m. 3s.  Kodaikanal  may  record  another  more  local  shock.         Victoria 

gives  S  as  P  and  records  8  =  +29ni.l6s.  Toronto  L  =  +35-8m..  cL  = 

+  63 -4m.  Ottawa     L=+33-5m.  Washington     L  =  +67-2m. 

Harvard  e  =  +37m.39s.         Moncalieri  e  =  +56m.ls. 
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Feb.  lOd.  lOh.  2m.  40s.     Epicentre  11°-7S.  162'oE.  (as  at  9h.). 


A 

Az. 

P. 

0-C. 

S. 

O-C.        L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s.          m. 

m. 

Riverview 

24°i 

203 

e  5   25 

-    7 

9  53 

+    1    e  12-8 

16-4 

Apia 

25  1 

98 

e  4   50 

-49 

(9  50) 

-15          9-8 

11-8 

Melbourne 

30-5 

208 

— ■ 

— 

— 

—       17-8 

19-3 

Adelaide 

31-8 

219 

— 

— 

11   50 

-15        16-1 

19-4 

Manila 

■48-9 

302 

e  10     7 

+  68 

— 

—           — 

— 

Honolulu 

50-9 

49 

16  38 

?S 

(16  38) 

+   8    e  25-3 

30-4 

Batavia 

55-2 

272 

8   20 

-80 

— 

—          — • 

20-3 

Victoria 

88-5 

40 

— 

— 

— 

—          — 

44-9 

Toronto 

118-3 

46 

— 

— 

— 

—    e  641 

70-7 

Cape  Tow-n 

123  0 

216 

18     8 

I 

— 

—          — 

29-1 

Harvard 

124-4 

46 

— 

— • 

— 

—       66-7 

— 

San  Fernando 

153-3 

340 

— 

— 

— 

— •           — 

70-3 

Additional  records  and  notes  :    Riverview  gives  MZ  =  + 15  -4m.,  MN  =  + 15  -9m. 
Adelaide  gives  P  ttie  same  as  S,  also  SR,  =  +13m.56s.  Honolulu  gives 

S  as  P  and  records  eS  =  +21m.44s.  San  Fernando  MN  =  +74-3m. 


1920.     Feb.  lOd.  22h.  7m.  10s.       Epicentre  19°  ON.  68"  OW. 

(as  on  1919  Sept.  lid.). 

A=+-354,  B  =  --877,  C=+-326;  D  =  --927,   E  =  --375; 

G  =  +  -122,  H  =  --302,  K  =  --946. 


A 

Az. 

P. 

O-C. 

3. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Vieques       E 

X. 

2°-6 

107 

0  38 

-   3 

— 

0-9 

— 

Port  au  Prince 

41 

268 

i  0  34 

-30 

i  0 

50 

-63 

1-6 

— 

Balboa  Hts. 

E. 

151 

230 

3  38 

-   2 

6 

30 

-   4 

8-2 

6-7 

N. 

15-1 

230 

3  44 

+    4 

6 

34 

0 

7-8 

6-7 

Clielteuham 

21-2 

341 

5  46 

+  51 

9 

50 

+  62 

13-2 

17-2 

Georgeto^^•n 

E. 

21-4 

340 

i  5     0 

+    2 

i  9 

5 

+  12 

e  10-3 

18-9 

X. 

21-4 

340 

i  5     0 

+    2 

i  9 

5 

+  12 

e  10-2 

190 

z. 

21-4 

340 

5     0 

+    2 

9 

6 

+  13 

e  10-2 

— 

Washington 

21-4 

340 

4  58 

0 

8 

54 

+    1 

10-7 

— 

Mobile 

21-7 

306 

e  5   28 

+  27 

i  9 

39 

+  40 

11-8 

13-5 

Harvard 

E. 

23-5 

354 

e  5   23 

0 

9 

33 

-    2 

— 

131 

X. 

23-5 

354 

e  5   22 

-    1 

9 

21 

-14 

— 

13-8 

Ithaca 

24-5 

345 

5  45 

+  12 

10 

7 

+  13 

11-8 

— 

Northfleld 

25-5 

352 

e  5  38 

-   5 

10 

1 

-12 

12-2 

— 

Halifax 

25-9 

7 

5   34 

-13 

9 

58 

-22 

— 

— 

Toronto 

26-4 

341 

e  6     8 

+  16 

i  10 

50 

+  20 

13-2 

18-0 

Ann  Arbor 

E. 

26-8 

334 

5  50 

-   6 

9 

56 

-41 

12-3 

21-1 

X. 

26-8 

334 

5  56 

0 

10 

8 

-29 

12-2 

20-9 

E. 

26-8 

334 

5  50 

-   6 

10 

2 

-35 

11-9 

21-2 

Ottawa 

27-2 

348 

5  59 

-    1 

10 

34 

-11 

13-2 

• — - 

Oaxaca 

27-4 

271 

6     7 

+   5 

12 

8 

i 

16-0 

19-2 

Cliicago 

28-2 

328 

6     8 

-    2 

10 

50 

-13 

13-0 

30-3 

Tacubaya 

E. 

29-4 

276 

7    25 

+  63 

14 

17 

+  173 

20-4 

24-0 

X. 

29-4 

276 

■ — ■ 

— 

- 

— 

20-5 

24-3 

La  Paz 

35-5 

180 

i  6  54 

-24 

12 

30 

-33 

18-5 

28-0 

Tucson 

E. 

40-5 

298 

7   40 

-19 

13 

50 

-24 

19-7 

30-4 

Azores 

41-2 

54 

19  26 

?L 

- 

— 

(19-4) 

25  0 

Lick 

49-9 

303 

— 

— 

e  16 

28 

+  10 

— 

— 

Berkeley 

E. 

50-5 

304 

e  9   14 

+   4  (e  16 

27) 

+    2 

. — 

36-9 

N. 

50-5 

304 

e  9   12 

+    2 

■ — 

- 

— 

e  26-5 

32-7 

V. 

50-5 

304 

e  9  10 

0 

- 

— 

— 

34-2 

Victoria 

53-1 

317 

8   38 

-49 

16 

6 

-51 

26-5 

33-4 

Coimbra 

E. 

54-9 

52 

i  9  36 

-   2 

17 

16 

-    4 

24-9 

271 

X. 

54-9 

52 

e  9  48 

+  10 

17 

8 

-12 

23-9 

25-7 

Rio  Tinto 

56-1 

57 

13  50 

?PRi 

- 

— 

23-8 

— 

San  Fernando 

56-4 

58 

9  50 

+    2 

17 

26 

-13 

32-6 

48-3 

Granada 

58-5 

57 

i  10     7 

+    5 

i  18 

13 

+    8 

— 

— 

Eskdalemuir 

60-2 

36 

— 

— 

(17 

50) 

-36 

17-8 

— 

Edinbiu-gh 

60-3 

36 

18  50 

?S 

(18 

50) 

+  23 

(29-0) 

36-0 

Stonylim-st 

60-4 

38 

18   20 

.'S 

(IS 

20) 

-   8 

28-3 

30-3 

Oxford 

60-9 

40 

— 

— 

— 

26-6 

32-3 

Continued  on  next  page. 
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Az.  P.        O-C.         S.  O-C.        L.  M. 


Dyce 

E. 

61-1 

34 

e 

10 

45 

+  25 

18  43 

+    6 

29-9 

35-7 

X. 

611 

34 

e 

10 

45 

+  25 

18   43 

+    6 

34-6 

35-9 

Kew 

61i 

41 

23 

50 

? 

— 

— 

— 

41-8 

Tortosa 

61-7 

51 

10 

28 

+    5 

18   39 

-    5 

25-9 

39-6 

Sitka 

61-9 

325 

e 

15 

35 

?PRx 

— 

— 

33-3 

36-9 

Barcelona 

62-9 

52 

e 

15 

19 

2 

19      4 

+    4 

260 

36-3 

Paris 

631 

44 

e 

10 

26 

-   7 

e  19     5 

+    3 

25-8 

36-8 

Pay  de  Dome 

63-4 

48 

9 

50 

-44 

— 

— 

— 

— ■ 

Algiers 

63-9 

58 

10 

37 

0 

19   13 

+    1 

27-3 

36-8 

Uccle 

64-3 

40 

e 

10 

44 

+    4 

19   16 

-    1 

e  29-8 

36-2 

De  Bilt 

E. 

64-8 

40 

11 

5 

+  21 

— 

— 

30-8 

38-4 

N. 

64-8 

40 

- 

— 

19  30 

+    7 

27-8 

29-2 

Besancon 

65-4 

45 

10 

55? 

+    8 

— 

— 

32-8 

■ — 

Strasbourg 

66-5 

43 

e 

10 

44 

-11 

i  19   50 

+    6 

e  30-8 

37-7 

Moncalieri 

66-7 

48 

11 

0 

+    4 

19   53 

+    7 

27-1 

38-8 

Zurich 

67-2 

45 

e 

11 

6 

+    7 

— 

— 

• — 

— 

Accra 

67-3 

90 

25 

50 

?SRi 

— 

— 

— 

57-3 

Hamburg 

67-8 

39 

e 

11 

18 

+  15 

i  20     6 

+    6 

e  33-8 

41-8 

Florence 

69-4 

48 

10 

50 

-23 

— 

— 

■ — 

29-8 

Padova 

69-6 

47 

10 

35 

-40 

20     1 

-20 

— ■ 

— 

Rocca  di  Papa 

70-7 

51 

11 

23 

+    2 

20  36 

+    2 

e  34-6 

41-2 

Pola 

711 

47 

i 

20 

25 

?S    ( 

i  20   25) 

-14 

e  44-3 

46-1 

Monte  Cassino 

71-6 

51 

11 

31 

+    4 

— 

— 

— 

— 

Pompeii 

72-2 

50 

11 

40 

+   9 

20   50 

—    2 

36-8 

— 

Vienna 

72-3 

42 

11 

32 

0 

— 

— 

— 

55-3 

Honolulu 

83-2 

290 

e 

14 

2 

i  23   14 

+  15 

e  46-6 

51-5 

Capetown 

97-7 

123 

21 

38 

— 

— 

— 

67-6 

Simla 

119-7 

33 

e 

64 

50 

ih 

— 

— 

(e  64-8) 

65-1 

Zi-ka-wei 

1290 

350 

- 

— 

— • 

— 

e  65-8 

— 

Maiu-itius 

129-2 

100 

59 

38 

Ih 

— 

— 

(59-6) 

75-1 

Taihoku 

135-0 

347 

- 

— 

— 

— 

e  68-8 

— 

Kodaikanal 

1351 

52 

63 

26 

?L 

— 

— 

83-9 

86-0 

Colombo 

139-0 

54 

42 

26 

JSRi 

— 

— 

— 

104-8 

Rivervievv 

142-2 

239 

e 

20 

21 

[+38] 

e  33     9 

? 

e  69-8 

71-8 

Manila 

145-2 

345 

e 

19 

50 

[+    2] 

— 

— 

— 

— 

Melboiu'ne 

145-7 

230 

- 

— 

— 

e  73-8 

82-3 

Batavia 

166-2 

22 

e 

19 

50 

[-221 

— 

— 

e  91-8 

97-6 

Additional  records  and  notes:      Port  au  Prince  gives  SRi  = +lm.28s.,  L  = 
+  2-0m.,  and    +3-7m.  Cheltenham  MN=+20-2m.  ;      other  phases  the 

same  for  both.  Georgetomi  LE  =  +13 -2m.,  LNZ  =  +12-0m.  Wash- 

ington L  =  +22 -8m.  and  +46 -5m.  Ithaca  PRjE  =  +  6m. 21s.  North- 

fleld  L  =  +14 -8m.  Ann  Arbor,  the  last  line  recorded  is  for  the  Wiechert 

readings,     also     LX=+ll-9m.  Tucson     PRi  =  +9m.20s.  Azores 

records  for  lid.  Berkeley  eSE  ?  =  +  19m.2s.,  T„  =22h.6m.39s.  Vic- 

toria    MZ  =  +32-8m.  Coimbra     iX=+17m.30s.  San     Fernando 

MN  =  +34-3m.  Sitka  eE  =  +33m.l5s..  ME  =  +42-3m.  Paris  MN  = 

+  25-8m.  Uccle    i=+26m.47s.,    MN  =  +36-8m.  De    Bilt    cN  = 

20m.46s.    and     +  26m. 52s.  Strasbourg    MN  =  +44-2m.  Moncalieri 

MN  =  +44-5m.  Hamburg   c=+29m.32s.,    MN=+39-7m.  Padova 

PR,  = +llm.45s.,    SR,  = +25m.25s.  Pola    gives    eS  = +30m.l9s.  ?SR,, 

MN  =  +46-8m.  Mam-itius     PN  = +68m.l4s.  ?LN.  Batavia     L  = 

+  lll-8m. 


Feb.  lOd.  Records  also  at  Oh.  (Ilchvan).  2h.  (La  Paz  and  near  Manila),  3h.  (near 
Tacubaya),  7h.  (Zi-ka-wei,  La  I'az,  and  near  Tacubaya),  9h.  (near 
Taihoku),  lOli.  (near  :Miz>i.sawa),  lib.  (Taihoku),  13h.  (Toronto  and  near 
Mizusaua),  14h.  (near  Mizusawa  and  Tokyo),  16h.  (Riverview  and  Apia), 
171i.  (near  Tokyo),  20h.  (Apia),  21h.  (Colombo  and  Calcutta),  22h.  (near 
Vieques),  23h.  (near  Padova,  Monte  Cassino,  and  Rocca  di  Papa). 


Feb.  lid.  Records  at  Oh.  (Vieques),  6h.  (La  Paz  and  near  Mizusawa  and  Tokyo), 
71i.  (Riverview),  Sh.  (near  Vicciues  and  La  Paz).  lOli.  (.San  Fernando  and 
near  Tokyo),  14h.  (near  Tokyo),  19h.  (near  La  Paz),  20h.  and  21h.  (near 
Lick). 
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Feb.  12d.  Oh.  26m.  15s.     Epicentre  19'-0X.  6S'0W.  (as  on  1920  Feb.  lOd.). 

A=+-354,   B  =  --877,   C  =  + -326  ;  D  =  --927,   E  =  --375; 

G  =  +122,   H  =  --302,   K  =  --946. 


A        Az. 


P.        O  -C. 


s. 


o-c. 


M. 


Vieques 

E. 

2-6 

107 

0   44 

+    3 

— 

— 

0-9 

20 

X. 

2-6 

107 

0   43 

+    2 

— 

— 

1-3 

2-0 

Port  au  Prince 

X.E. 

41 

268 

e  0   34 

-30 

0  48 

-65 

1-5 

2-2 

X.  w. 

41 

268 

— 

— 

1    12 

-41 

— 

2-3 

Georgetown 

21-4 

340 

6  5      3 

4-    5 

9      3 

+  10 

13-9 

— 

Wa.shington 

21-4 

340 

5      3 

+    5 

9      3 

+  10 

e  14-2 

— 

Harvard 

23-5 

354 

5    11 

-12 

9   36 

+    1 

e  12-3 

— 

Toronto 

26-4 

341 

— 

— 

— 

— 

e  15-8 

180 

Ann  Arbor 

X. 

26-8 

334 

— 

— 

13   45 

?L 

18-3 

— 

Ottawa 

27  -2 

348 

— 

— 

e  8  47 

? 

e  14-8 

— • 

Chicago 

28-2 

328 

5   47 

-23 

10  52 

-11 

16-8 

— 

La  Paz 

35-5 

ISO 

7      5 

-13 

15   10 

+  127 

21-5 

22-3 

San  Fernando 

56-4 

58 

27    45 

?L 

— 

— 

(27-8) 

— 

Additional  records  and  notes  : 

Georgeto^Ti  gives  LN  = 

+  13-8m. 

Harvard 

L  =  +12-5m..  To 

=  0h.26m.l7 

s.           Toronto 

L  =  +4-8m.  and 

+  6-8m. 

Feb.  12d.  17h.  49m.  10s.     Epicentre  19^0N.  68°0W.  (as  at  Oh.). 


Az. 


O-C. 


O-C. 


L. 


Vieques 

E. 

2-6 

107 

0   39 

_   2 

0  58 

-14 

— 

1-6 

X. 

2-6 

107 

0   42 

+    1 

0   58 

-14 

— 

1-3 

Port  au  Prince 

41 

268 

e  0   17 

-47 

— 

— 

1-2 

1-7 

Georgeto^vn 

21-4 

340 

e  5     0 

+    2 

— 

— 

171 

— 

Washington 

21-4 

340 

4  48 

-10 

7    50 

-63 

• — 

— 

Harvard 

23-5 

354 

— 

— 

(9   12) 

-23 

12-4 

. — • 

Chicago 

28-2 

328 

3      5 

? 

8      5 

? 

13-8 

— 

La  Paz 

35-5 

180 

6   56 

—  22 

— 

— 

23-3 

25-8 

De  Bilt 

E. 

64-8 

40 

— 

— 

— 

— 

e  35-8 

381 

Georgeto^^•n  gives 

for  eX+4m.49 

s.          De 

Bilt  cLX  =  +37 

•8m. 

Feb.  12d.  Records  also  at  5h.  and  7h.  (La  Paz),  Sh.  (La  Paz  (3)  and  Riverview), 
9h.  (Chi-istchurch  and  De  Bilt),  lOh.  (near  Batavia  and  near  Algiers), 
12h.  (near  Mizusawa),  13h.  (La  Paz),  15h.  (La  Paz,  Port  au  Prince,  and 
Vieques),  17h.  (Lick).  19h.  (Riverview),  20h.  (La  Paz),  22h.  (Vieques, 
La  Paz,  and  Port  au  Prince). 


Feb.  13d.  Records  at  Ih.  (San  Fernando),  8h.  and  12h.  (2)  (Riverview),  15h. 
(Manila  and  La  Paz),  18h.  and  21h.  (La  Paz),  22h.  (Helwan),  23h.  (La 
Paz). 


Feb.  14d.  Records  at  Oh.  (Manila),  2h.  (San  Fernando),  7h.  (La  Paz),  12h. 
(Batavia),  13h.  (Batavia  and  close  to  La  Paz),  20h.  (near  Berkeley), 
23h.  (La  Paz). 


Feb.  15d.  2h.  36m.  43s. 
4h.  56m.  18s. 


A  shock  from  an  origin  about  l'-2  from  Padova. 


P. 

S. 

M. 

m.  s. 

m.  s. 

m.  s. 

I  Padova 

0   17 

0  32 

— 

[I 

0   17 

0  31 

— 

I  Florence 

1    17 

— 

— 

ti 

-0  55 

— 

-0  38 

I  Rocca  di  Papa 

e  0  55 

— 

1   47 

[I 

e  0  47 

— 

2     6 

32 

Feb.  15d.  Records  also  at  Ih.  (San  Feruaudo),  3h.  (Azores),  oh.  and  lOh.  (La 
Paz),  13h.  (Manila),  loh.  (Toronto  and  Riverview),  16h.  (Helwan  and 
Victoria),  211i.  (San  Fernando),  23h.  (Manila  (2)  ). 

Feb.  16d.  Records  at  3h.  (La  Paz),  4h.  (near  Taihoku),  6h.  (Riverview),  8h. 
(Algiers),  9h.  (Taihoku  and  Batavia),  13h.  (Riverview),  19h.  (Apia), 
22h.  (San  Fernando),  23h.  (Apia). 

Feb.  17d.  Records  at  4h.  (Riverview),  7h.  (La  Paz  (2)  ),  8h.  (Rocca  di  Papa), 
lOh.  (Taihoku),  llh.  (near  Athens),  12h.  (San  Fernando),  14h.  (Helwan), 
22h.   (Manila),   23h.   (La  Paz). 

Feb.  ISd.  lOh.  31m.  32s.     Epicentre  37=0N.  138°-5E.  (as  on  1919  Mar.  28d.). 


A  = 

-•599, 

B  =  + 

•529,  C  = 

+  ■602. 

A 

P. 

O-C. 

L. 

ME 

MN 

s. 

s. 

s. 

s. 

s. 

Tokyo 

1°6 

28 

+    4 

53 

76 

— 

Mlzusawa 

E. 

2-9 

37 

-   8 

89 

— 

— 

X. 

2-9 

28 

-17 

79 

— 

— 

Osaka 

3-5 

52 

-   3 

95 

171 

159 

Kobe 

3-6 

64 

+    8 

109 

112 

112 

Feb.  18d.  Records  also  at  Oh.  (near  Osaka  (2)  and  Tokyo),  Ih.  (near  Tokyo), 
5h.  (Rocca  di  Papa  and  San  Fernando),  7h.  (La  Paz  and  near  Osaka), 
14h.  (near  Athens).  17h.  (La  Paz),  20h.  (Apia),  23h.  (Batavia). 


I.  ■1/m.  ous.  u)  1 
L.  58m.  50s.  (11)  i 

Epicentre 

37°^ 

OX 

.  138°-5; 

E.  (as  on 

18d.; 

A 

P. 

O-C. 

L. 

M. 

s. 

s. 

s. 

s. 

I  Tokyo 

1-6 

37 

+  13 

59 

68 

II 

1-6 

37 

+  13 

62 

68 

I  Mizusawa 

E. 

2-9 

— 

— 

82 

— 

II 

E. 

2-9 

70 

?s 

101 

— 

I  Osaka 

3  5 

50 

-    5 

94 

195 

II 

3-5 

57 

+    2 

100 

160 

II  Kobe 

3-6 

57 

+    1 

— 

177 

Feb.  19d.  19h.  54m.  Os.      Epicentre  48° -58.  leO^-SW. 

A  =  -625,   B  =  -221,  C  =  -749;  D  =  - -334,   E=+943; 

G  =  +  706,   H  =  +  250,   K  =  -  -663. 

This  epicentre  is  very  doubtful  indeed,  but  seems  to  satisfy  the  chief  conditions 
approximately.  But  for  the  Honolulu  records  it  niight  be  put  at  16°0S. 
17rOW.,  as  on  1917  June  26,  the  Manila  P  being  then  PRi. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


^ 

^ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

Riverview 

38-4 

275 

e  7   40 

-    1 

e  13  43 

-   1       175 

204 

Sydney 

38^4 

275 

14      0 

?S 

(14      0) 

+  16        161 

191 

Melbourne 

403 

266 

— 

— 

—    e  20-5 

23  0 

Adelaide 

46-2 

266 

— 

— 

— 

—       20^8 

22-6 

Honolulu 

69-9 

2 

28  36 

?SR, 

— 

—    e  35  0 

37  0 

Manila 

93-5 

288 

e  15   26 

+  111 

— 

—          — 

— 

San  Fernando 

1577 

113 

81      0 

?L 

— 

—      (Sl-0) 

— 

Uccle 

1700 

71 

— 

— 

— 

—    e  68^0 

— 

De  Bilt 

170-2 

63 

— 

— 

- — 

—    e  67  0 

67-7 

Additional  records  and  notes:  Riverview  gives  PS  = +14m.l3s.,  SRi  = 
+  16m.21s.,  MN  =  +198m.  Algiers  (A=163°-3)  records  from  20h.  to 
21d.l2h.  De  Bilt  e=  +65m.l2s.,  MN  =  +756m. 

Feb.  19d.  Records  al.so  at  Oh.  (T-iok).  71i.  'near  Mizusawa),  8h.  (Vienna),  12h. 
(Batavia),  13h.  (Colombo),  Lsh.  (near  Pompeii,  Monte  Cassino,  and 
Rocca  di  Papa),  19h.  (near  Tacubaya),  20h.  (near  La  Paz),  22h.  (Manila). 
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1920.    Feb.  20d.  Oh.    1m.  30s.  (i) 
11h.  44m.  25s.  (ii) 


Epicentre  42°0N.  46"0E. 


A  =  +  -516,   B  =  +  -535,   C  =  + -669  ;  D  =  +-719,   E=--695; 

G  =  +-465,   H  =  +  -481,   K  =  --743. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Helwan 

E. 

17°0 

229 

4   48 

+  43 

— . 

— 

— 

11-7 

I 

N. 

170 

229 

5      6 

+  61 

— 

— 

— 

11-9 

II 

K. 

17  0 

229 

4    11 

+    6 

— 

— 

— 

11-6 

II 

N. 

17-0 

229 

5    23 

+  78 

— 

— 

— 

11-4 

II  Athens 

17-5 

264 

i  4   11 

0 

7   26 

-   3 

9-7 

10-2 

I  Vienna 

21-7 

297 

i  5     3 

+    2 

— 

— 

e  15-5 

— 

II 

•21 -7 

297 

i  5     5 

+    4 

10   59 

?L 

e  141 

19-6 

I  Rocca  di  Papa 

24-7 

281 

5  35 

0 

— 

— 

e  17-9 

— 

II 

24-7 

281 

e  5  35 

0 

10      1 

+    4 

— 

17-7 

II  Padova 

24-7 

290 

5  34 

-    1 

8  35 

2 

— 

— 

I  Hamburg 

26-5 

308 

e  5  52 

-    1 

e  10  28 

-4 

e  14-6 

17-9 

II 

26-5 

308 

i  5  56 

+    3 

i  10  33 

+    1 

i  13-5 

180 

11  Zurich 

26-9 

294 

i  5  59 

+    2 

e  10  38 

-    1 

— 

— 

II  Simla 

27  1 

103 

e  11   23 

?S 

(11   23) 

+  40 

— 

17-6 

I  Strasbourg 

27-4 

297 

e  6  30 

+  28 

— 

— 

e  14-5 

— 

II 

27-4 

297 

6     2 

0 

10   51 

+    3 

e  12-6 

190 

I  Moncalieri 

27-7 

289 

6     8 

+    3 

10   48 

-    6 

16-3 

171 

II 

27-7 

289 

6      4 

-    1 

10   44 

-10 

14-6 

17-5 

II  Besancon 

28-7 

294 

7    11 

+  56 

— 

— 

17-6 

— 

I  De  Bilt 

29-2 

304 

e  6   17 

-    3 

e  11   33 

+  13 

15-5 

18-2 

II 

E. 

29-2 

304 

6   20 

0 

i  11   38 

+  18 

14-6 

18-3 

II 

N. 

29-2 

304 

— 

— 

— 

— 

13-6 

17-7 

I  Uccle 

29-6 

302 

5   50 

-34 

— 

— 

e  14  5 

— 

II 

29-6 

302 

7   23 

+  59 

e  11   21 

-   6 

141 

17-9 

II  Paris 

30-9 

300 

— 

— 

e  9  35 

-135 

16-6 

19-6 

I  Kew 

32-5 

304 

— 

— 

— 

— 

— 

20-5 

II 

32-5 

304 

— 

— 

— 

— 

— 

19-6 

I  Oxford 

33-2 

304 

6   20 

-38 

11      5 

-82 

— 

23-5 

II  Dyce 

338 

315 

(i  7   11) 

+    8 

i  7   11 

?P 

161 

21-9 

II  Tortosa 

33-8 

283 

— 

— 

. — • 

e  15-6 

23-6 

II  Stonyhurst 

338 

306 

— 

— 

— 

— 

— 

22-6 

I  Edinburgh 

34-3 

310 

— 

— 

— 

— 

e  19-5 

25-4 

II 

34-3 

310 

e  12  53 

?S 

(e  12  53) 

+    9 

19-9 

25-4 

I  Eskdalemuir 

34-3 

310 

— 

— 

— 

17-5 

21-5 

II 

34-3 

310 

— 

— 

— 

— 

16-6 

22-2 

II  San  Fernando 

40-2 

279 

17      5 

?SR, 

— . 

— 

241 

291 

II  Rio  Tinto 

40  0 

281 

20  35 

?L 

— 

— 

(20-6) 

33-6 

I  Coimbra 

40-4 

285 

e  18   15 

? 

— 

— 

21-5 

— 

II 

E. 

40-4 

285 

e  7   50 

-   8 

14      2 

-11 

23  0 

27-1 

II 

N. 

40-4 

285 

— 

— 

— • 

• — 

21-3 

24-8 

I  Colombo 

461 

131 

30  30 

?L 

. — 

— 

(30-5) 

— 

II 

461 

131 

30      5 

?L 

— 

— 

(301) 

33-6 

II  Zi-ka-wei 

59o 

74 

— 

— 

e  19     2 

+  45 

— 

II  Maiiritius 

N. 

63  0 

169 

30   11 

?L 

— 

— 

(30-2) 

35  0 

II  Manila 

69-2 

90 

— 

• — 

e  21      5 

+  49 

— 

— 

II  Batavia 

73-2 

117 

e  12     6 

+  29 

21   39 

+  35 

— 

23-4 

I  Cape  To^^-n 

80-0 

202 

— 

— 

— 

• — 

— 

49-8 

II 

800 

202 

42   29 

?L 

— 

— 

(42-5) 

49-8 

II  Toronto 

81-4 

324 

— 

— 

— 

— 

52-8 

— 

11  Chicago 

86-4 

329 

— 

— 

23   45 

+  11 

e  35-6 

— 

11  Victoria 

891 

354 

— 

— 

42   53 

?   L 

49-8 

63-5 

11  La  Paz 

118-8 

273 

20   35 

?PRi 

— 

— 

■ — 

— 

Additional  records  and  notes:       Hamburg  (i)  gives    MN  =  +15-8m.,     MZ  = 
+  17om.  Hamburg  (ii)  iPE  =  +6m.0s.,  iN  =  +14m.59s..  MN  =  +15-8m., 

MZ=+17-6m.  Strasboiirg  (ii)  i=+8m.5s.  (.'PR,).  De  Bilt  (I)  LN  = 

+  14-5m.,  MN  =  +180m.        De  Bilt  (ii)  eS  =  +llm.23s.        Eskdalemuir  (II) 
MN=+22  0m.  San     Fernando     (ii)     MN=+25  1m.  Mauritius     (11) 

PE  =  +29m.47s.  Chicago   (II)  L  =  +44-6m. 


Feb.  20d.     Records  also  at  Ih.  (La  Paz),  2h.  (Helwan  and  near  Tacubava),  4h. 
(Padova),  6h.  (Tokyo),  18h.  (Florence),  23h.  (De  Bilt). 
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Feb.  21d.  Records  at  Oh.  (La  Paz  aud  Apia),  Ih.  and  4h.  (Helwan),  6h.  (La  Paz), 
13h.  (near  Port  au  Prince  and  Vieques  and  Manila),  14h.  (La  Paz,  Ham- 
biu-g,  and  De  Bilt),  loh.  (La  Paz  and  Helwan),  16h.  (La  Paz  (2)  and 
Helwan),  17h.  (La  Paz,  Nagasaki,  and  Helwan),  ISh.  and  23h.  (2)  (La 
Paz).  The  La  Paz  records  seem  to  be  repetitions  from  an  origin  about 
21=  distant. 


1920.     Feb.  22d.  17h.  35m.  40s.     Epicentre  46°-7X.  145°-8E. 

(as  on  1918  Dec.  ikl.). 


•567, 


B  =  +  -386,  C  =  +  -728  ;  D  =  +  -562,   E 

G  =  --602,   H  =  +  -409,   K  =  --686. 


+  •827; 


It  is  not  possible  to  obtain  a  determination  without  allowing  a  considerable 
correction  for  depth  of  focus,  and  0  050  has  accordingly  been  adopted. 

For  the  anticentric  evidence  see  the  note  to  La  Paz. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-C. 

g 

O-C. 

L. 

M. 

g 

. 

ni. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Ootomari 

-1-3 

2 

1 

270 

1 

7 

+  14 

_ 

- 

— 

20 

2-7 

Hakodate 

-i-0-1 

6 

1 

218 

1 

38 

+  3 

- 

- 

— 

— 

— 

ilizusawa       e.n. 

-0-3 

8 

3 

206 

2 

13 

-12 

2 

51 

-46 

— 

— 

Tokyo 

-0-9 

U 

9 

205 

2 

43 

-   1 

(4 

58) 

-  4 

50 

— 

Osaka 

-1-2 

14 

3 

217 

i  3 

29 

-^15 

— 

61 

6-8 

Kobe 

-1-2 

14 

4 

218 

3 

23 

-  7 

- 

- 

— 

61 

6-2 

Zi-ka-wei 

-2-5 

24 

3 

239 

e5 

4 

+  1 

e8 

58 

-   3 

— 

11-6 

Taihoku 

-31 

29 

0 

230 

e5 

52 

+  5 

- 

- 

— 

— 

— 

Manila 

-3-9 

38 

2 

220 

e7 

1 

-  6 

12 

35 

-  9 

16-4 

17-2 

Honolulu 

-4-9 

51 

7 

99 

i  15 

50 

?S 

(il5 

50) 

+  12 

21-3 

22-3 

Simla 

-5-1 

53 

8 

280 

15 

32 

?S 

(15 

32) 

-30 

— 

22-7 

Victoria 

-5-4 

57 

5 

52 

16 

32 

vs 

(16 

32) 

-13 

22-9 

23-8 

Batavia 

-5-6 

63 

1 

225 

i  10 

5 

+  9 

il8 

9 

+  16 

— 

21-4 

Berkeley            e. 

-5-7 

84 

6 

61 

e  10 

8 

-^  4 

(el8 

15) 

-r   5 

el8-2 

18-4 

N. 

-5-7 

64 

6 

61 

i  10 

9 

+  5 

(el8 

20) 

+  10 

el8-3 

18-4 

Colombo 

-5-9 

68 

6 

259 

11 

20 

-^50 

- 

- 

— 

— 

23-6 

Hamburg 

-60 

73 

0 

335 

e  11 

2 

+  4 

120 

2 

+  12 

e30-4 

30-7 

Edinliurgh 

-60 

74 

2 

343 

— 

— 

20 

16 

+  12 

— 

— 

Eskdalemuir 

-60 

74 

7 

343 

11 

21 

+  12 

20 

21 

+  11 

— 

— 

Vienna 

-60 

75 

3 

329 

i  11 

16 

J-  3 

i  20 

32 

+  14 

— 

— 

De  Bilt 

-60 

75 

6 

336 

i  11 

20 

-  5 

120 

26 

+  5 

e311 

— 

Ucole 

-6-1 

77 

0 

337 

11 

22 

0 

20 

38 

+   1 

e27-3 

— 

().\ford 

-61 

77 

6 

340 

e20 

26 

'S 

i20 

55 

+  11 

— 

— 

Strasbourg 

-61 

78 

0 

332 

e  11 

28 

-  1 

20 

51 

+  2 

— 

— 

Zurich 

-6-2 

78 

8 

331 

e  11 

34 

0 

(e21 

0, 

^   3 

e210 

— 

Paris 

-6-2 

79 

3 

338 

11 

37 

0 

j21 

8 

+  5 

28-3 

45-3 

Padova 

-6-2 

79 

4 

330 

11 

45 

+  8 

21 

18 

+  14 

— 

— 

Chicago 

-6-2 

79 

7 

38 

11 

38 

-   1 

20 

55 

-13 

32-9 

— 

Besancon 

-6-2 

79 

8 

333 

11 

40 

0 

21 

12 

+  3 

31-3 

— 

Riverview 

-6-2 

80 

7 

175 

e  10 

52 

-54 

e21 

17 

-   3 

e34-8 

37-5 

Ottawa 

-6-2 

81 

0 

29 

i  U 

45 

-   3 

121 

11 

-13 

34-3 

— 

Moncalieri 

-6-2 

81 

2 

331 

11 

47 

-   2 

i21 

26 

0 

291 

— 

Toronto 

-6-2 

81 

2 

31 

— 

— 

i21 

26) 

0 

21-4 

— 

Rocca  di  Papa  s. 

-6-3 

82 

2 

326 

11 

51 

-   3 

21 

36 

0 

e  33-2 

— 

Pompeii 

-6-3 

82 

4 

324 

11 

43 

-13 

21 

33 

-   5 

— 

— 

North  field 

-6-3 

83 

0 

27 

el6 

0 

VPH, 

25 

16 

?SR, 

— 

— 

Harvard             e. 

-6  4 

85 

1 

27 

12 

6 

-   5 

21 

55 

-13 

— 

— 

X. 

-6-4 

85 

1 

27 

12 

8 

-   3 

22 

9 

+  1 

e38-2 

— 

Barcelona 

-6-4 

86 

1 

333 

e  10 

56 

-81 

122 

30 

+  10 

eM-2 

— 

Washington 

-6-4 

86 

2 

32 

14 

40 

+  142 

24 

23 

+  127 

— 

24-9 

Georgetown 

-6-4 

86 

2 

32 

12 

12 

-   6 

22 

1 

-20 

— 

— 

Cheltenham 

-6-4 

86 

5 

32 

22 

29 

'S 

(22 

29) 

^  5 

— 

22-8 

Tortosa 

-6-4 

87 

2 

335 

12 

24 

0 

22 

30 

-   3 

34-3 

35-8 

Algiers 

-6-5 

90 

1 

330 

22 

26 

?a 

(22 

26^ 

-39 

37-3 

— 

Granada 

-6-5 

91 

7 

337 

i  12 

36 

-13 

122 

39 

-42 

— 

— 

Rio  Tinto 

-6-5 

92 

0 

340 

— 

— 

25 

20 

+  115 

— 

28-3 

San  Fernando 

-6-6 

93 

2 

339 

19 

20 

?rH, 

- 

~ 

— 

— 

27-3 

La  Paz 

138 

8 

54 

el4 

27 

? 

27 

37 

-200 

42-3 

— 

For  \otes  see  next  page. 
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Notes  to  Feb.  22d.  17h.  35m.  40s. 

Additional  records  and  notes  :    Ootomari  sives  MN  =  +2-lui.         Osaka  MN  = 

+  6-7ni.  Zi-ka-wei  gives  its  readings  for  23d.  Manila  MN  =  +17-0m. 
Honolulu  gives  iS  as  iP  and  records  iS  =  +  17m. 50s.  Victoria  gives  S  as 

P   and   records   S  =  +19m.27s.  Hamburg   MN  =  +30-6m.  Edinbmgh 

records    also     -l-23m.0s.  De    Bilt    e  =  +16m.20s.    and     +18m.5s.,    iE  = 

+  23m.ls.,  iN  =  +23m.6s.,  eE  =  +27m.39s.  Epicentre  i2°-5N.,  148°-2E. 
Uccle  i  = +23m.20s.  Oxford  i  = +23m. 30s.  Strasbourg  e  = +23m. 25s. 

Padova  PRi  =  +13m.42s.  and  +15m.44s.,  SRi  =  -r21m.34s.  and  +21m.36s. 
Riverview      eS  = +21m.25s.,      MN  = +40-6m.  Ottawa      eE=+23m.56s. 

MoncaUeri    .S  =  +20m.5s.  Toronto    L  =  +18-3m.  Harvard    SN  = 

+  22m.0s.,   L=+48-4s.,   To  =  17h.35m.40s.  Barcelona  PS?  = +23m.32s. 

Georgetown    iEN  =  4-22m.l2s.  Chelteuhani    PE  =  +  22m.30s.  Algiers 

gives  S  as  P  and  records  S  =  +25m.35s.   (?SRi).  Sau  Fernando  MN  = 

+  29  •3m.         La  Paz  i  =  +  18m. 53s.  (this  may  be  IP],  in  which  case  O  — C  = 

—  45s.),  and  +21m.52s. 


Feb.  22d.  Records  also  at  Ih.  (near  Taihoku),  2h.  (near  Tacubaya),  3h.  (near 
Hokoto  and  Taihoku),  4h.  (Kingston),  5h.  (La  Paz),  llh.  (Tokyo),  16h. 
(Helwau),  22h.  (Tokyo). 


Feb.  23d.  Records  at  6h.  (near  Osaka  and  Kobe),  71i.  (Tacubaya),  9h.  and  lOh. 
(Rocca  di  Papa),  llh.  and  15h.  (La  Paz),  17h.  (near  Athens),  20h.  (La 
Paz),  22h.  (Helwan  and  San  Fernando). 


Feb.  24d.     Records  at  8h.  (Harvard,  CMcago,  Helwan,  De  Bilt,  and  Uccle),  15h. 
(La  Paz  and  Helwan),  20h.  (Helwan),  23h.  (near  Mizusawa). 


Feb.  25d.  17h.  5Gm.  18s.     Epicentre  35°-0N.  10°-0E. 

A  =  +  -807,   B  =  +  -142,  C  =  +  -574  ;  D  =  +  -174,   E 

G  =  +-565,   H  =  +  -100,   K  =  --819. 


■985  : 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Algiers 

5-9 

290 

1  31 

0 

2  28 

-13 

4-7 

— 

Pompeii 

6-8 

31 

2  42 

+  58 

4  32 

+  87 

6-7 

8-7 

Rocca  di  Papa  n. 

71 

17 

1   50 

+    2 

e  3   13 

0 

— 

5  0 

Barcelona 

8-9 

318 

e  2   12 

-   3 

— 

— • 

3-6 

5-7 

Tortosa 

9-4 

311 

2   18 

-   4 

3  40 

-33 

4-2 

5-6 

MoncaUeri 

101 

351 

0  0  56 

-95 

3   16 

-76 

4-8 

6-4 

Padova 

10-5 

7 

2  41 

+   4 

5   35 

+  52 

— 

7-7 

Besancon 

12-6 

348 

3     5 

-    2 

— 

— 

6-7 

— 

San  Fernando 

13-2 

281 

5  42 

?S 

(5   42) 

-   7 

— 

— 

Rio  Tinto 

13G 

286 

9  42 

?L 

— 

(9-7) 

11-2 

Strasbom-g 

13-7 

354 

c  3   18 

-   4 

e  6     8 

+    7 

c  6-7 

— 

Vienna 

141 

18 

3   28 

+    1 

■ — 

— 

— 

10-0 

Paris 

14-9 

341 

— ■ 

— 

e  7   10 

?L 

8-7 

10-7 

Coimbra 

15-5 

295 

3   39 

-   7 

7      6 

+  22 

8-2 

10-2 

Uccle 

16-3 

347 

e  3   36 

-20 

— 

— 

e  6-7 

9-7 

De  Bilt 

17-4 

350 

— 

— 

— 

• — 

e  8-0 

10-4 

Hamburg 

18-6 

0 

i  4   24 

0 

i  7   47 

-   6 

e  111 

12-5 

Oxford 

18-6 

338 

9   58 

?L 

— 

— 

(10-0) 

13-5 

Helwan 

18-7 

100 

8   42 

?S 

(8   42) 

+  47 

(13-7) 

— 

Stony  hm'st 

20-7 

339 

8    12 

?s 

(8   12) 

-26 

(12-2) 

8-2 

Eskdalemuir 

22-2 

340 

— . 

— 

— 

11-7 

— 

Edinburgh 

22-7 

341 

— 

— 

— 

— 

11-7 

15-2 

Additional  records  :   Vienna  gives  MN  =  +11  •3m.  MoncaUeri  MN  =  +6-lm. 

Coimbra  MN=+10  0m.  De  Bilt  MN  =  +ll-8m.  Hamburg  MN  = 

+  12  •7m.  Helwan  gives  its  two  records  as  PE  and  PN.  Stouyhurst 

gives  readings  Ih.  too  early. 
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Feb.  25d.  22h.  39m.  48s. 
A  =  -o 


Epicentre  6°-5N.  127°-0E.  (as  on  1918  Feb.  7d.). 

B  =  +  -793,  C  =  +  -113  ;  D  =  +  -799,  E  =  +  -602  ; 

G  =  -06S,   H  =  +090,  K=--994. 


The  depth  of  focus  found  for  1918  Feb.  7d.  has  not  been  retained. 


Manila 

Taihoku 

Batavia 

Zi-ka-wei 

Perth 

Adelaide 

Sydney 

Riverview 

Colombo 

Simla 

Honolulu 

Helwan 

Victoria 

HambuTf? 

Rocca  di  Papa 

De  Bilt 

Uccle 

Moncalieri 

Edinburgh 

Eskdalemuir 

Stonyhurst 

Kew 

Paris 

Oxford 

Tortosa 

Coimbra 


10 

19 

23 

25 

39 

42 

46 

46 

46 

52 

73 

91 

97 

100 

103 

103 

104 

105 

105 

105 

106 

106 

106 

107 

111 

117 

117 

162 


Az. 

325 
345 
238 
349 
195 
166 
152 
152 
273 
305 

70 
300 

39 
328 
316 
328 
327 
320 
333 
333 
332 
329 
326 
329 
319 
323 
323 
125 


P. 

m.  s. 

e  2   26 

8   12 

i  5   18 

e  5  30 


15  30 
e  8  42 
15  36 
19  54 
22  36 
24  12 
36  27 

17  12 

18  18 


0-C. 


2S 
-    1 

?S 
?PRi 

?S 

?s 

?SRi 
I 

;pRi 


14 

12) 
33 


e  18   45      ?PR, 


24   41 
45   12 


?S 


13  12 

14  30 
(15  30) 

i  15  34 

(15  36) 

(22  36) 

(24   12) 

40  29 

i  24   31 

e  24  30 

e  24  44 

e  24  48 

34   53 

(24  41) 
52    12 


0-C. 

s. 
-15 

+    4 

-  7 

-53 
-17 

-  3 
+    1 

-  2 

+  87 
-20 

2 

-87 
-117 
-105 
-110 

?SR, 

-129 
?L 


L. 


M. 
m. 

4-7 


e  13-2  — 


23-8 

18-7 

e  26-2 


32-3 
29-7 
28-4 
320 


e  42-2    e  47-2 


45-9 

e  50-2 

e  54-3 

e  49-2 

51-2 

53-8 

50-2 

47-2 

56-7 


51-8 
590 


50   41        ?L 


e  55-2 
(50-7) 
e  52-2 
e  59-7 
e  61-6 


64-2 
67-2 

57-8 


29   12        2S    (e  29   12)       +39 
9     323       30  48        ?S        (30  48)     +135    e  61-6       66-7 
La  Paz  1621      125        20   22    [+13]        —  _  _  _ 

Additional  records:      Manila   gives   also   MN=+4-9m.  Adelaide   SRi  = 

+  17m.42s.  Riverview  gives  its  readings  as  on   26d.,   also  eSRi?  = 

+  18m.29s.,  MN  = +28-8m.  Hamburg  MN  = +53 ■2m.  Rocca  di  Papa 

L  =  +58-9m.  De    Bilt    MN  =  +55-6m.  Uccle    eL  =  +37-2m. 

Moncalieri  i=+24m.49s.,   MX  =  +62-6m.  Eskdalemuir  S  =  +33m.24s. 

(JSRi).  Coimbra  gives  a  Milne  record  (second  line)  as  well  as  its  usual 

one  and  records  eS?  =  +  41m. 36s. 


Feb.  25d.  23h.  32m.  20s.     Epicentre  38° •8N.  32° •9E.  (as  on  1918  Jan.  16d.). 
A  =  +-654,    B  =  +-423,   C=  +  -627;  D  =  + -543,   E  =  - -840  ; 

G  =  +  -526,   H  =  +  -340,  K  =  --779. 

But  the  evidence  for  actual  coincidence  with  the  old  epicentre  is  not  good. 
The  residuals  would  be  much  improved  by  moving  the  epicentre  about  one 
degree  further  west. 


Az. 


O-C. 


0-C. 


M. 


„ 

„ 

m.    s. 

s. 

m.  s. 

6. 

m. 

m. 

Athens 

7-2 

266 

1  36 

-13 





1-9 

2-0 

Lemberg 

12-7 

333 

c  4   34 

+  85 

— 



e  6-3 

7-2 

Budapest 

13-2 

316 

3  53 

+  37 

— 



— 

— 

Pompeii 

14-2 

283 

2   53 

-36 

4  38 

-95 

— 

— 

Vienna 

15-2 

314 

e  3  36 

-   6 

6   17 

-20 

e  6-7 

8-4 

Rocca  di  Papa 

15-6 

287 

e  3   13 

-34 

6  22 

-24 

— 

71 

Padova 

16-9 

300 

5   22 

+  78 

7   10 

-   6 

9-5 

Strasbourg 

20-5 

306 

e  4  45 

-   2 

— 

— 

9-3 

— 

Besancon 

21-2 

302 

9  40? 

1L 

— 

— 

10-7 

_— 

Hamburg 

21-5 

321 

c  5     4 

+    5 

— 

— 

e  9-9 

15-6 

De  Bilt 

23-3 

314 

. — 

e  9  58 

+  27 

— 

— 

Uccle 

23-3 

310 

e  10  40 

?L 

— 

(e  10-7) 

— 

Algiers 

23-5 

275 

e  5     3 

-20 

9  57 

+  22 

23-7 

— 

Paris 

23-9 

305 

— 

— . 

— . 

— 

e  10-7 

13-7 

La  Paz 

108-7 

264 

e  10  13 

I 

— 

— 

56-7 

610 

Additional  records  :    Athens  gives  MN  =  +2  •3m. 


Hamburg  MN  =  +12  •9m. 


Feb.  25d.  Records  also  at  Oh.  (Florence,  Helwan,  and  La  Paz),  8h.  (Helwan), 
12h.  (La  Paz  (2)  ),  13h.  (La  Paz),  17h.  (Simla),  19h.  (La  Paz),  20h. 
(Colombo  and  La  Paz). 
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Feb.  26(i.  Ih.  26in.  Os. 
A  =--341,   B 


Epicentre  5°-0N.  110°-0E. 

=  +  -936,  C  =  +  -087  ;         D  =  +  -940,  E  =  +  -342  ; 
G  =  --030,   H  =  +  -082,   K  =  --996. 


A  depth  of  focus  0-050  is  assumed. 

Corr. 
for 
Focus      A        Az. 


0-C. 


L. 


M. 


Batavia 

-0-8 

11 

6 

196 

12 

36 

-   5 

Manila 

-1-3 

14 

4 

48 

e3 

14 

0 

Taihoku 

-2-3 

22 

9 

28 

10 

4 

?I. 

Zi-ka-wei 

-30 

28 

3 

21 

e5 

46 

-T  5 

Colombo 

-3-2 

30 

1 

275 

17 

18 

?L 

Perth 

-3-7 

37 

3 

170 

— 

— 

Melbourne 

-5-1 

53 

7 

145 

— 

— 

Riverview 

-5-2 

54 

9 

139 

el2 

36 

?PRi 

Helwan 

-6-1 

77 

0 

300 

24 

0 

VSRi 

Rocca  di  Papa 

-6-5 

92 

1 

313 

— 

— 

De  Bilt               E. 

-6-6 

95 

1 

324 

e26 

42 

? 

N. 

-6-6 

95 

1 

324 

— 

— 

Uccle 

-6-6 

95 

9 

322 

— 

— 

Eskdalemulr 

-6-7 

98 

7 

329 

— 

— 

Stonvhurst 

-6-7 

98 

9 

325 

28 

30 

VSR, 

La  Paz 

— 

168 

4 

189 

19 

21 

[-53] 

e  17    56 


e39 


Additional  records  :    Batavia  gives  Pj  =  +  3m.  26s.,  eSa  =  + 
gives  also   lh.18m.0s.,   earlier  than  To.  Riverview 


- 

(10-1) 

- 



{17-3) 

20-7 

-34 

— 

— 



e27-3 

31-3 

-1-101 

e24-8 

30-3 

z 

e65-6 

69-5 

— 

e54-0 

57-4 

V 

e530 

58-2 



e53-0 

— 

— 

57-0 

— 

?L 

f43-0i 

— 

5m.32s 

Helwau 

MN  = 

+  28-4m. 

Feb.  26d.  23h.  4m.  3s.      Epicentre  38'-8N.  32'-9E.  (as  on  1920  Feb.  25d.). 

A  =  +  -654,   B  =  +  -423,  C  =  +  -627  ;  D  =  +  -543,   E  =  -  -840  ; 

G  =  +  -526,   H  =  +-340,  K  =  --779. 


Az. 


O-C. 


O-C. 


M. 


o 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

7-2 

266 

1   51 

+    2 

— 

— 

2-2 

2-7 

Lemberg 

12-7 

333 

— 

— 

— 

— • 

e  6-8 

7-4 

Budapest 

13-2 

316 

3   31 

+  15 

5  53 

+    4 

— 

— 

Pompeii 

14-2 

283 

3   24 

-    5 

6   14 

+    1 

— 

— 

Vienna 

15-2 

314 

6  27 

?S 

(6   27) 

-10 

(9-4) 

— 

Rocca  di  Papa 

15-6 

287 

e  3  35 

-12 

— • 

— 

— 

6  0 

Padova 

16-9 

300 

6     8 

?S 

(6     8) 

-68 

— 

9-2 

INIoncalieri 

19-6 

296 

e  4  32 

-   4 

7   31 

-44 

9-3 

— 

De  BUt 

23-3 

314 

— 

— 

— 

— 

e  11-4 

11-6 

Additional  records  :    Vienna  gives  S  and  L  as  P  and  S  respectively. 

Feb.  26d.  Records  also  at  3h.  (Apia),  7h.  (near  Athens  and  Rocca  di  Papa), 
lOh.  (San  Fernando),  loh.  (La  Paz),  16h.  (Helwan),  18h.  (Manila,  Apia, 
and  Batavial,  201i.  (near  Athens  (2)  ),  22h.  (Riverview  and  near  Tokyo), 
23h.  (Padova). 


Feb.  27d.  3h.  51m.  36s 
A  =  +-294 


Epicentre  35° -ON.  69° -OE. 

B  =  +  -765,   C  =  +  -574  ;  D  =  +  -934,   E  =  -  -358 

G  =  +  -205,   H  =  +-536,  K=--819. 


Tliis  determination  is  very  uncertain  ;    the  shock  must  have  been  very  slight 
and  its  phases  difficult  to  distinguish. 


Az. 


O-C. 


O-C. 


M. 


Simla 

7-9 

117 

5   54 

? 

Delu-a  Dun 

8-9 

119 

— 

— 

Calcutta      E.N. 

210 

122 

4  48 

-   5 

Kodaikanal 

25-9 

161 

5  48 

+    1 

Colombo 

29-8 

158 

7   24 

+  58 

Helwan 

32-0 

271 

5     0 

-107 

Pompeii 

42-7 

296 

7   51 

-25 

Rocca  di  Papa 

43-9 

296 

c  6   26 

-119 

Hambm'g 

44-6 

314 

— 

— 

Taihoku 

46-1 

88 

— 

— 

8  36 

9  0 


—    e  15   24 


-   8 
-151 


+  14    e 


8-7 

9-0 

6-4 

. — 

12-6 

■ — 

171 

19-9 

— 

15-2 

27-8 

— 

28-3 

— 

28-4 

35-4 

31-2 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

Strasbourg 

46-3 

307 

e  8  42 

0 

— • 

— 

e  25  -4 

33-2 

Moncalieri 

46-8 

302 

e  9  45 

+  59 

17   14 

+  96 

26-9 

33  0 

De  Bilt 

47-6 

312 

— 

— 

e  15   18 

-31 

e  26-4 

320 

Uccle 

48-2 

310 

— 

— 

e  15   12 

-44 

— 

— 

Manila 

50-8 

100 

— 

— 

— 

— 

e  34-4 

— 

Kew 

510 

312 

— 

— 

— 

— 

— 

42-4 

Edinburgh 

521 

317 

— 

— 

— 

— 

— 

42-9 

Eskdalemuir 

52  1 

317 

— 

— 

— 

— 

24-4 

— 

Algiers 

52-3 

292 

e  6  35 

I 

— 

— 

27-4 

29-9 

Tortosa 

53  0 

299 

— 

— 

— 

— 

e  19-4 

32-9 

Mauritius       e. 

56-1 

192 

12   30 

?PR, 

— 

— 

— 

16-2 

Rio  Tinto 

59-2 

297 

30   24 

?L 

— 

— 

(30-4) 

40-4 

San  Fernando 

59-4 

295 

12   54 

JPR, 

— 

— 

33-4 

35-4 

Coimbra 

59-6 

300 

18   22 

?S 

(18  22) 

+    4 

34-4 

35-8 

La  Paz 

137-6 

284 

69   52 

?L 

— 

79-9 

— 

Additional   records    and    notes:       Colombo    gives    L  =  +18-5m.  Helwan 

P=+Sm.54s.,   MX=13-9m.  Hamburg  MX  =  +37-4m.  Strasbourg 

MN=+30-2m.  De     Bilt     e=+19m.l2s.,     MN  =  +37-2m.  Uccle 

e=+19m.0s.  Mauritius    PN=+13m.l2s.  San    Fernando    MX  = 

+  35 -901.         Coimbra  gives  S  as  P  and  S  =  +26ni.2s. 


Feb.  27d.  7h.  10m.  54s. 
A 


Epicentre  18°-0S.  167°0E.  (as  on  1918  July  29d.). 


927,   B  =  +-214,  C  =  --309;  D  =  + -225.   E  =  +  -974; 

G  =  +  -301,   H  =  -070,  K  =  --951. 


Az. 


O-C. 


O-C. 


L. 


M. 


u 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

21-3 

219 

e  4  21 

-36 

e  8  49 

-   1 

e  10-5 

12-7 

Sydney 

21-3 

219 

4  48 

-   9 

8  54 

+    4 

11-7 

12-9 

Christchua'ch 

26  0 

171 

— 

— 

10.    6 

-16 

14-1 

16-5 

Melbourne 

27-7 

220 

— 

— 

11   12 

+  18 

14-4 

18-1 

Honolulu 

52-2 

43 

16   48 

?S 

(16  48) 

+    2 

25-6 

32-5 

Victoria 

90-7 

39 

25      0 

?S 

(25     0) 

+  39 

— 

46-1 

Chicago 

113-2 

50 

— 

— 

— 

53-1 

— 

Helwan 

138-0 

295 

23     6 

? 

— 

— 

— 

— 

De  Bilt 

E. 

143-1 

342 

— 

— 

— 

— 

e  74-1 

99-5 

X. 

143-1 

342 

— 

— 

— 

— 

c  77-1 

80-S 

Pompeii 

147-2 

321 

19  43 

[-   8] 

— 

— 

— 

— 

Rocca  di  Papa 

147-7 

323 

e  19   29 

[-23] 

— 

— 

— 

19-9 

San  Fernando 

X. 

160-6 

343 

92     6 

?L 

— 

— 

(92-1) 

1021 

Additional  records:      Riverview   eS  = -^8m.58s.,    MX=+12-0m.  Christ- 

church   PRi=+5m.36s.  Honolulu   gives   S   as   P   and   eS  =  +22m.  12s. 

Chicago  L  =  +60-lm.  Helwan  P  =  +43m.6s.  San  Fernando  PE  = 

+  99-lm. 


Feb.  27d.  lOh.  o4m.  d6s.      P:piceutre  IS^-OS.  167°-OE.  (as  at  7h.). 


Az. 


Riverview 

21-3 

219 

c  5 

Sydney 

21-3 

219 

4 

Christchurch 

26-0 

171 

— 

Melbourne 

27-7 

220 

— 

Honolulu 

52-2 

43 

17 

Chicago 

113-2 

50 

— 

Helwan 

138-0 

295 

S7 

P.      O  -c. 


+    7 


46 


.'S 
?L 


m.  s. 

e  9     3 

9   10 

10     4 

10  34 

(17   46) 


Rocca  di  Papa      147-7     323    el9  48    [-   4]        — 


O-C. 


s. 
+  13 
+  20 
-18 
-20 
+  60 


m. 

e  10-7 

11-9 

14-1 

14-2 

25-1 

o  59  1 

(87-1) 


M. 

m. 
12-6 
13-1 
16-5 
171 
31-0 


20-0 


Additional  records  :    Riverview  gives  eS  ■■ 
gives  P  =  +  89m. 4s. 


+  9m.5s.,  MX  =  +12-0m. 


Helwan 


Feb.  27d.  Records  also  at  2h.  and  51i.  (near  Tokyo).  9h.  (Riverview).  lOh. 
(lliicta  di  Papa  and  Melbourne),  12h.  (La  Paz  and  Manila),  16h.  (La 
I'ii/,  (•-')  ),  17h.  (Koeca  di  l^upa  and  near  Athens),  18h.  (near  Tacubaya), 
19h.  (Apia),  23h.  (La  Paz). 
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Feb. 


2Sd.  18h.  41m. 

Os.     Epicentre  12° -OS. 

69°  OW 

A=  +  -351, 

B  =  --913,  C 

=  -•208 

;         D 

=  -•934, 

E  =  - 

•358; 

G  =  - 

•075, 

H  =  +194,   K  = 

--978. 

A 

Az. 

P. 

0-C. 

S. 

O-C.      L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

4-6 

169 

i  1   13 

+    2 

(2   14) 

+    8 

2-2 

2-4 

Balboa  Heip:hts 

23-5 

333 

5     0 

-23 

(9   20) 

-15 

9-3 

10-5 

Georgetowii 

51  -5 

352 

9     9 

-   8 

16   53 

+  15 

e  24-1 

— 

Washiiigtou 

51-5 

352 

9     8 

-   9 

16  40 

+    2 

e  27-3 

— 

Harvard         n. 

54-4 

358 

e  9  44 

+    9 

17    28 

+  14 

e  29-5 

— 

Chicago 

56-4 

345 

9  48 

0 

17   34 

-    5 

27-2 

— 

Toronto 

56-5 

351 

— 

— 

— 

— 

e  25-1 

— 

Ottawa 

57-7 

355 

11   30 

1 

18   12 

+  17 

e  25-0 

— . 

Berkeley 

70-6 

320 

— 

— 

— 

— 

e  34-3 

— 

San  Fernando 

76-3 

48 

12   48 

•f  51 

— 

— 

49  0 

540 

Coimbra         e. 

76-5 

43 

12     8 

+  10 

22  22 

+  39 

e  39^7 

45-4 

N. 

76-5 

43 

— 

— 

— 

— 

e  38^0 

45-9 

76-5 

43 

12      0 

+    2 

22  30 

+  47 

413 

45  4 

Victoria 

771 

328 

21    33 

?S 

(21   33) 

-17 

37^8 

476 

Tortosa 

82-9 

46 

11   33 

-62 

— 

e  38-0 

49-8 

Oxford 

86-2 

35 

— 

— 

23   16 

-16 

42-5 

49-8 

Stony  hurst 

86-5 

34 

23   30 

?S 

(23   30) 

-    6 

— 

— 

86-5 

34 

30   30 

?SRx 

40     0 

? 

45-5 

49-5 

Kew 

86-6 

35 

46      0 

?L 

— 

— 

(46-0) 

53-0 

Eskdalemnir 

86-7 

31 

— 

—    e  23   19 

-19 

38-8 

— • 

Edinburgh 

87-0 

31 

— 

. — 

23  25 

-16 

48-0 

49-3 

Uccle 

891 

39 

— 

—    e  23   30 

-34 

— 

48-0 

Moncalieri 

89-3 

43 

e  23     6 

?S 

(23      6) 

-60 

45-0 

58^8 

De  Bilt 

90  0 

38 

23  43 

?S 

(23  43) 

-31 

e  47-0 

49-6 

Strasbourg 

90-4 

40 

13   18 

0 

— 

— 

— 

51-6 

Rocca  di  Papa 

91-9 

48 

— 

— 

— 

— 

e  55-8 

— 

Hamburg 

93-3 

36 

e  17   22 

?PR, 

— 

— 

e  48-7 

53-0 

Hehvan 

104-8 

62 

26     0 

?S 

(26     0) 

-40 

— 

— 

Riverview 

121-3 

219 

e  34     2 

? 

— 

— 

e  53-3 

55-8 

Colombo 

148-8 

98 

93     0 

?L 

— 

— 

(93-0) 

— 

Additional  records  :    La  Paz  gives  To  =  18h.41m.8s.  Balboa  Heights  records 

S    as    L    and    gives    S  =  +7m.40s.  Georgetow-n    LE  =- +33-3m.,    LN  = 

+  33-5m.  Harvard   SE?  = +17m.46s.,   eE  =  +28m.6s.,   eE=+29m.46s. 

Chicago    L  =  +31-0m.  Toronto    eL=+29-9m.    and     +35-3m.  San 

Fernando  MN  =  +50 -5m.  Coimbra  gives  a  set  of  Milne  readings  in  addi- 

tion to  its  usual  set.  Moncalieri  gives  S  as  P  and  S+34m.52s.,  MN  = 

+  55-0m.  De    Bilt   e  =  +25m.37s.,    MN  =  +51-7m.  Hehvan    PN  = 

+  28m. Os.  Riverview  MN  =  +  55  -Om. 

Feb.  28d.  19h.  49m.  15s.     Epicentre  45='-0N.  11°-5E.  (as  on  1918  Nov.  lOd.). 
A=+-693,   B  =  +^141,   C  =  +^707. 

A  P.  O- 

o  m.  s.  i 

0   16  + 

e  0  43?  - 


Padova 

0-5 

Zurich 

3-1 

Strasbom-g 

4-4 

La  Paz 

94-5 

-C. 

S. 

O-C 

m.  s. 

s. 

8 

0   29 

+  15 

6 

i  1   18 

-    8 

— 

e  1   50 

-11 

38  26 


?L  — 


No  additional  records. 


Feb.  28d.  Records  also  at  Oh.  (La  Paz),  4h.  (near  Taciibaya ;  and  Moncalieri), 
7h.  and  8h.  (La  Paz),  12h.  (Stonyhurst),  15h.  (Strasbom-g,  Balboa 
Heights,  Tacubaya,  and  La  Paz),  16h.  (Stonyhiu-st,  La  Paz,  Toronto, 
Uccle,  and  Helwan),  17h.  (Granada),  19h.  (Stonyhm-.st).  20h.  (Riverview, 
Paris,  and  La  Paz),  21h.  (Taihoku),  22h.  (near  Mizusawa). 

Feb.  29d.  Records  at  Oh.  (San  Fernando),  5h.  (La  Paz),  6h.  (La  Paz,  Monte 
Cassino,  and  Batavia),  lib.  (Helwan  and  Apia),  13h.  (La  Paz),  15h. 
(Port  au  Prince),  17h.  (La  Paz  (2)  and  Helwan),  19h.  (Hehvan).  21h. 
(Monte  Cassino),  22h.  (Batavia). 


Mar.  Id.  Records  at  4h.  (La  Paz),  7h.  (near  Tokyo),  lOh.  (near  Taihoku,  Hokoto, 
and  Helwan),  llh.  (La  Paz,  Chicago,  Coimbra,  Melbourne,  Riverview, 
and  Sydney),  12h.  (Hehvan),  15h.  (Stonyhurst),  17h.  (Stonyhurst  (2)  ), 
21h.  (San  Fernando). 
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Mar.  2(1.     Records  at  Ih.  (near  La  Paz),  4h.  (La  Paz),  lOh.  (Colombo),  16h.  (near 
Batavia),  20h.  (near  Tokyo),  21h.  (San  Fernando),  22h.  (near  Manila). 


Mar.  3d.  lOh.  43m.  25s.     Epicentre  8°0S.  127'-5E.  (as  on  1920  Jan.  20d.). 

A  =  --603,   B  =  +  -786,  C  =  -139;  D  =  + -793,   E  =  + -609  ; 

G  =  +0S5,   H  =  -110,   K=--990. 

The  deep  focus  (0  030)  is  retained,  as  on  1920  Jan.  20d. 


Corr. 

for 

Focus 

A 

Az. 

P, 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

^ 

ni.    s. 

s. 

ni.    s. 

s. 

m. 

m. 

Batavia 

-1-2 

20°  6 

274 

4     30 

-    4 

8     20 

+  10 

— 

100 

Manila 

-1-5 

23-5 

344 

5     35 

-30 

8    59 

-   6 

9-9 

10-3 

Melbourne 

-2-2 

33-7 

156 

— 

— 

— 

— 

180 

19-4 

Rivprview 

-2-2 

33-8 

142 

e  14      0 

?SR, 

— 

— 

18-0 

19-3 

Hehvan 

-4-4 

99-4 

300 

61     35 

?1. 

— 

— 

(61-6) 

— 

Additional    records:      Manila    gives    MX  =  + 10  1m.  Riverview    e(S?)^ 

+  17m. OS.,  MZ=  +18 ■7m. 


Mar.  3d.     Records  also  at  2h.  (Mizusawa),  oh.  (La  Paz),  llh.  (near  La  Paz),  12h. 
(Riverview),  13h.  (near  Mizusawa). 


Mar.  4d.     Records  at  4h.  (near  Manila),  8h.  (near  Osaka  and  Kobe),  16h.  (La  Paz), 
22h.  (Stouyhurst  and  Hehvan). 


Mar.  5d.     Records  at  Ih.  (near  Batavia),   12h.  and  13h.  (Apia),  16h.  (La  Paz), 
171i.  (near  Tacubaya). 


Mar.  6d.     Records  at  8h.  (Taihoku),  loh.  (Hehvan),  17h.  (Manila  and  Riverview), 
18h.  (Hehvan),  23h.  (San  Fernando). 


Mar.  7d.     Records  at  2h.  (near  Florence),  4h.  (La  Paz),  5h.  (near  Athens),  6h. 
(La  Paz),  8h.  (near  Tacubaya),  19h.  (near  Pompeii),  22h.  (near  La  Paz). 


Mar.  8d.  15h.  14m.  41s.     Epicentre    43°-8N.     11°-2E    (Florence),     (as    on     1919 

July  8d.). 

A  =  +  -708,   B  =  +  140,  C  =  +  -692  ;  D  =  +  194,   E  =  -  -981  ; 

G  =  +-679,   H  =  +134,   K  =  --722. 

A  Az.  P.  O-C.         S.  O-C, 

o  o  m.  s.         s.         m.  s.  s. 

Florence                     0  0  —  00           0         —  — 

Padova                       1-7  17  0  32  +   6         0  51  +3  — 

Rocca  di  Papa           2-3  152  0  23  -13          —  — 

Zurich                          4  0  332  el      3  +1  el   42  -   8           —           — 

Strasbourg                  5-3  334  e  1   23  +1  e  2   23  -   2           —           — 

Additional  records  :   Florence  erives  two  other  PX's  at  +  Is.  and  +3s.         Zurich 
eE  =  +lm.9s.,  eV  =  +lm.8s. 


Mar.  8d.  Records  also  at  2h.  (De  Bilt).  3li.  (Hehvan),  5h.  (near  La  Paz,  near 
Tokyo,  and  Miziisawa).  lOh.  (Hehvan),  12h.  (near  Taihoku),  15h.  (2) 
and  16h.  (Florence),  19h.  (near  La  Paz  and  near  Tokyo),  20h.  (San 
Fernando). 


L. 

M. 

m. 

m. 

— 

01 

— 

1-7 

— 

2  1 
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Mar.  9d.  -ih.  34m.  20s.     Epicentre  17°-0N.  97°-0W.  (as  on  1919  April  19d.  2h.). 
A: 117,   B  =  --949,  C  =  +  -292;  D  =  --992,   E  =  +122; 


G  =  -036,   H  =  --290,  K  =  --956. 


P. 


O-C. 


o 

o 

m.  s. 

s. 

Tacubaya 

3-2 

319 

0  45 

-    5 

Chicago 

261 

19 

«     7 

+  18 

Washington 

28-0 

34 

— • 

— 

Toronto 

30-5 

27 

— 

— 

Ottawa 

33-5 

29 

— 

• — 

Victoria 

380 

331 

— 

— 

10  52 


O-C. 


+  28 


L. 


M. 


m. 

m. 

2-7 

3  0 

12-9 

— 

15-7 

— 

17-6 

— 

17-7 

— 

17-2 


Tacubaya  gives  MN  =  +3  •4m. 


Meir.  9d.     Records  also  at  2h.  (Algiers),   12h.  (near  Tokyo),   16h.  (Hehvan).   17h. 
(La  Paz),  20h.  (San  Fernando),  23h.  (Capetown,  Colombo,  and  Hehvan). 


Mar.  lOd.  Records  at  3h.  (near  Tokyo  and  Mizusawa),  4h.  (near  Tokyo  (2)  ), 
8h.  (near  Athens),  llh.  (Riverview),  16h.  (Tacubaya,  Chicago,  Toronto, 
Georgeto^\ii,  and  Ottawa),  17h.  and  18h.  (Batavia). 


Mar.  lid.  llh.  46m.  55s. 
A  =  --501 


•OE. 


Epicentre  53° -88.  148° 

B  = +313,   C  =  --807  ;  D  =  + -530,   E 

G  =  +-684,   H  =  --428,   K  =  --591. 


•848; 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Melbourne 

16  1 

351 

— 

— 

6   11 

-46 

6-9 

7-3 

Adelaide 

20  0 

337 

4   53 

+  12 

8  53 

+  30 

10-2 

11-4 

Riverview 

20  1 

8 

e  4  43 

+    1 

i  8  26 

+    1 

e  9-7 

11-6 

Sydney 

201 

8 

4   35 

-   7 

8  23 

-   2 

10-0 

11-3 

Perth 

317 

301 

7   25 

?PR, 

11   57 

-   6 

14-2 

— 

Batavia 

580 

310 

— 

— 

e  18     5 

+    6 

— ■ 

— 

Manila 

72-2 

334 

. — 

— 

— 

— 

e  81-1 

— 

Kodaikanal 

87-1 

291 

43      5 

?L 

— 

— 

(43-1) 

— ■ 

Honoluhi 

88-3 

50 

e  43  35 

?L 

— 

. — . 

52-1 

57-6 

Simla 

104-6 

303 

48  23 

?L 

— 

— • 

(48-4) 

— 

Victoria 

126-4 

55 

— 

— 

— 

— 

66-8 

Helwan 

129-2 

270 

66     5 

?L 

— 

— 

(66-1) 

— 

Kingston 

130-3 

120 

— 

— 

— 

— - 

931 

— 

De  Bilt 

157-8 

281 

— 

— 

— 

— 

e  77-6 

101-7 

Additional  record.?  and  notes  :    Adelaide — These  records  have  all  been  corrected 
by+3m.  Riverview   gives   also   PS  =  +8m.38s.,    MX  =  +10-8m.,    MZ  = 

+  12-7m.  Sydney  gives  its  records  as  at  Ih.  Helwan  PN  =  +68m.5s. 

De  Bilt  MN  =  +101-6m. 


Mar. 


lid.  ISh.  32m.  54s. 
A  =  --864,  B  =  - 


Epicentre  30°-2S. 
-015,  C  =  --503; 


179°0W.  (as  on  1919  April  17d.). 
D  =  --018,   E  = +1-000; 


G  =  +  -503,   H  =  +-009,  K  = 


•864. 


Az. 


O-C. 


O-C. 


M. 


o 

o 

m.  s. 

s. 

m. 

s. 

s.           m. 

m. 

Riverview 

25-5 

254 

e  5  52 

+    9 

e  10 

9 

-   4    e  13-1 

151 

Sydney 

25-5 

254 

10     6 

?S 

(10 

6) 

-    7        13-7 

16-1 

Honolulu 

55  4 

25 

29     6 

?L 

—       31-1 

37-6 

Victoria 

930 

34 

— 

— 

— 

— •           — 

47-9 

La  Paz 

98-7 

116 

e  18  58 

?PR, 

— 

—           — 

— 

De  Bilt 

E. 

157-9 

353 

— 

— 

— 

—    e  71-1 

75-0 

N. 

157-9 

353 

— 

— 

— 

—    e  73-1 

74-6 

Uccle 

159-2 

354 

— 

— 

— 

—    e  711 

No  additional  records. 


Mar.  lid.     Records  also  at  Oh.  (San  Fernando),  5h.  (Melbourne  and  Riverview), 
7h.  (La  Paz). 
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Mar.  12cl.  loh.  20111.  15s.     Epicentre  6°oN.  128^-OE.  (as  on  1919  April  16d.). 
A  =  -  -612,  B  =  +  -783,  C  =  +  -113  ;         D  =  +  -788,  E  =  +  -616  ; 


G  =  -070,   H  =  +-089,  K  =  --994. 


A       Az. 


O-C. 


o-c. 


Manila 

Zi-ka-wci 

Adelaide 

Rivervlew 

Melbourne 

Kodaikanal 

Honolulu 

Helwan 

Victoria 

Hamburg 

De  Bilt 

Uccle 

Moncalieri 

Coimbra 

San  Fernando 

Toronto 

La  Paz 


10 
25 

42 

•15 

47 

50 

72 

92 

97 

100 

104 

105 

105 

118 

119 

124 

161 


e  6  41 
15  21 


+  58 


(15  21) 
?  18  21 


?SR, 
?L 


320 
346 
166 
151 
161 
279 

70 
301 

40 
329 
329 
327 
321 
323 
319 

124     i  20    10    [+    1]        — 


e  5-3 


+  38 
?SRi 


22-6 
e  24-3 


39  45 
24  45 

48   45 


33   45 


33-5 

(45-8) 

66-7 

e  58-8 

e  55-8 

e  55-8 

e  59-2 

e  73-3 

78-8 

67-7 

77-8 


M. 


24-7 
27-4 

38-8 

41-2 


700 
69-9 


Additional  records :     Manila   g-ives   its   records    Ih.    late.         Adelaide   S  =  + 
+  19m.57s.  (?SR,).  Helwan  PE=+65m.45s.  De  Bilt  MN=+64-5m. 

Mar.  12d.  Records  also  at  2h.  (La  Paz,  Rivervlew,  Manila,  and  Taihoku),  3h. 
(San  Fernando  and  Helwan),  13h.  (Tacubaya),  15h.  (near  Rocca  di 
Papa),  17h.  (La  Paz  and  Tacubaya),  18h.  (Victoria,  Moncalieri,  Toronto, 
and  Berkeley),  19h.  (De  Bilt  and  La  Paz),  21h.  (near  Oaxaca),  22h.  (near 
Tacubaya  and  La  Paz). 


Mar.  13d.  3h.  58m.  55s.     Epicentre  11°-5N.  144°-0E,  (as  on  1920  Jan.  15d.). 
A  =  --793,   B  =  +  -576,  C=+-199;  D  =  + -588,   E  =  + -809  ; 


G  =  -161,   H  =  +118,   K  = 


Az. 


P. 


■980. 


O-C. 


o-c. 


M. 


Rivervlew 

45-8 

172 

e  8  41 

+    2 

Sydney 

45-8 

172 

21   41 

? 

Adelaide 

46-7 

186 

— 

— 

Melbourne 

49-3 

180 

— 

— 

Apia 

50-6 

118 

9     6 

-    5 

Honolulu 

56-2 

72 

22   47 

?SR, 

Victoria 

83-2 

42 

— 

— 

Helwan 

103-2 

304 

43      5 

?L 

Toronto 

1121 

32 

— ■ 

— 

San  Fernando 

124-5 

331 

61      5 

?L 

2    e  15  23 


i  28  59 


La  Paz 


148-4      103    e  19  46    [-7]      31   36 


e  22-4 

27-4 

25-3 

27-4 

— 

35-5 

30-8 

34-9 

10-4 

— 

e  29-1 

331 

41-8 

48-7 

(431) 

— 

e  65-9 

69-0 

(61-1) 

— 

55-3        64-5 


Additional  record  and  notes  : 
+  9m.31s.  Helwan  PN 

4h.4m.41s. 


Rivervlew  gives  MN=+26-5in.         Apia  e  = 
=  +46ni.5s.  La  Paz  1= +20m.36s.,     To  = 


Mar.  13d.  lOh.  39m.  40s.     Epicentre  24°-0N.  123°-0E.  (as  on  1919  May  16d.). 
A  =  -  -498,   B  =  +  -766,  C  =  +  -407  ;  D  =  +  -839,   E  =  +  -545  ; 


G  =  --224,   H  =  +-341,   K  =  --913. 


Az. 


O-C. 


L. 


M. 


Taihoku 

1-7 

308 

0   30 

+    4 

0-9 

0-9 

Hokoto 

3-2 

262 

0    17 

-33 

0-8 

— 

Zi-ka-wei 

7-3 

349 

e  1   36 

-15 

— 

— 

Manila 

9-6 

192 

e  2  20 

-   4 

— 

— 

Tokyo 

18-6 

47 

3   22 

-62 

4-5 

4-6 

Batavia 

34-1 

209 

e  7    15 

+    9 

— 

8-9 

Helwan 

79-7 

298 

33   20 

?L 

(33-3) 

— 

De  Bilt 

,s6- 

327 

— 

— 

e  45-3 

48-2 

Uccle 

87-8 

326 

— 

— 

e  45-3 

— 

Coimbra 

101-6 

324 

— 

— 

e  56  0 

— 

Batavia  gives  its  record  as  at  llh. 
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Mar.  13d.  Records  also  at  Oli.  (La  Paz  and  near  Mizusawa),  Ih.  (Hehvan),  5h. 
(Riverview,  Colombo,  Hamburg,  Uccle,  and  De  Bilt),  8h.  (Rlverview 
and  Melbourne),  lOh.  (La  Paz  and  Helwan),  llh.  (Hehvan),  12h.  (Denver 
and  near  Tokyo),  13h.  (Hehvan),  lib.  (Tokyo),  15h.  (Taihoku),  16h. 
(near  Tokyo),  21h.  and  22h.  (La  Paz). 


Mar.  14d.  Records  at  2h.  (Azores  and  La  Paz),  3h.  and  4h.  (Hehvan),  5h.  (Sau 
Fernando),  9h.  (Riverview),  llh.  (Hehvan).  r2h.  (near  Mizusawa),  13h. 
(La  Paz  and  San  Fernando),  ISh.  (near  Tokyo  and  Mizusawa),  19h. 
(San  Fernando),  20h.  (near  Tokyo). 


1920.     Mar.  15d.  12h.  5m.  30s.       EiDicentre  20  OS.  176  5E. 

A  =  -  -938,   B  =  +  057,  C  =  -  -312  ;  D  =  +  -061,   E  =  +  -998  ; 

G  =  +  -341,   H  =  -021,   K  =  --940. 


A  focal  depth 

0O3O  is 

assumed. 

CoiT. 

for 

Focus 

A 

Az. 

P 

0-C. 

s. 

O-C. 

L. 

M. 

„ 

„ 

„ 

m. 

s. 

s. 

m.   s. 

s. 

m. 

m. 

Apia 

-0-6 

12 

8 

63 

i  3 

0 

-   2 

_ 

_ 

5-6 

12-5 

Riverview 

-1-7 

26 

4 

233 

e5 

33 

-   2 

i  9     52 

-   5 

p  11-6 

13-8 

Sydney 

-1-7 

26 

4 

233 

6 

0 

+  25 

(9     42! 

-15 

9-7 

14-1 

Melbourne 

-Z-2 

32 

6 

230 

— 

8      6 

V 

12-5 

150 

Adelaide 

-2-4 

36 

6 

239 

6 

24 

-43 

12    42 

-'  1 

17-4 

22-0 

Honolulu 

-30 

48 

2 

34 

i  15 

48 

?S 

(15     48i 

+  30 

e250 

29-3 

Perth 

-3-4 

55 

2 

245 

3 

40 

•i 

Manila 

-3-7 

64 

7 

300 

e  10 

30 

+  11 









Osaka 

-3-7 

67 

2 

326 

e  11 

22 

+  47 







31-8 

Batavia 

-3-8 

68 

8 

273 

e  10 

52 

+  7 







22-8 

Tailioku 

-3-8 

69 

9 

310 



19     30 

-   8 

30-8 

Zi-ka-\vei 

-3-9 

73 

6 

315 

e  10 

54 

-21 

e20    24 

+  2 





Berkelev 

-4-0 

81 

5 

46 





e33-9 



Lick 

-4-0 

81 

7 

47 









e  36-6 



Mctoria 

-41 

86 

8 

38 

13 

55 

+  81 

22    46 

-   8 

341 

43-4 

Colombo 

-4-4 

98 

6 

275 

44 

30 

?L 





(44 -51 

55-5 

Kodaikanal 

-4-4 

102 

0 

277 

36 

36 

■9 







La  Paz 

-4-5 

106 

8 

117 

18 

42 

?PRi 

e28    42 

+  144 

45-5 

600 

Chicago 

-4-5 

107 

4 

51 

26 

50 

?S 

33    50 

?SR, 

47-5 



Mauritius          e. 

-4-5 

107 

7 

240 

30 

24 

V 







590 

Toronto 

-4-6 

113 

7 

50 

19 

36 

?  PR, 

29     12 

+  112 

56-6 

66-3 

Georgett)wn 

-4-6 

114 

9 

56 







58-6 

Washington 

-4-6 

114 

9 

56 

— 







e57-5 



Ithaca 

-4-6 

115 

6 

51 

— 

— 





e58-9 



Ottawa                F. 

-4-6 

116 

4 

48 

e24 

8 

•) 

e  35      0 

?SR, 

54-5 



Harvard 

-4-7 

119 

6 

51 

29 

41 

VS 

31     29 

+  200 

e570 

._ 

Hamburg 



144 

9 

346 





e60-5 

73-5 

Hehvan 

— 

147 

1 

294 

41 

30 

?SR, 





De  Bilt               E 

— 

147 

2 

349 

— 

e  41     29 

?SR, 

6  58-5 

72-3 

N 

— 

147 

2 

349 

— 

— 

— 

— 

e67-5 

81-8 

Vienna 

— 

147 

5 

335 

i  19 

25 

[-27] 

— 

— 

e  57-5 

81-5 

Kew 

— 

148 

4 

358 

— 







93-5 

Uccle 

— 

148 

6 

350 

el9 

24 

-30] 

e41    42 

? 

e58-5 

82-5 

Strasbourg 

— 

150 

0 

343 

e  19 

27 

-29] 

e  31    55 

9 

82-5 

Paris 

— 

150 

8 

352 

e  19 

33 

;-24] 

— 

— 

80-5 



Florence 

— 

153 

2 

336 







60-5 

64-5 

Moncalieri 

— 

153 

4 

343 

40 

11 

?SK, 

52     46 

V 

63-5 

84-5 

Puy  de  Dome 

— 

153 

8 

350 

20 

7 

[+   6] 





Coimbra 

— 

159 

4 

11 

49 

30 

? 









Algiers 



162 

3 

343 









78-5 

92-5 

San  Fernando 

— 

163 

4 

8 

— 

— 

— 

— 

90-3 

103-5 

Additional  records  and  notes  :  Apia  gives  T„  =12h.5m.20s.  Epicentre  18°-0S. 
174  =  -0E.,     A=14°-5.  Riverview    gives    MN=+ll-9m..    MZ=+13-4m. 

Adelaide  gives  its  record  apparently  10m.  too  soon,  PR,  =  +8m.6s.  Hono- 
lulu iS  =  +19m.l2s.  and  e=+llm.30s.  Osaka  MN  =  +32-3m. 
Zi-ka-wei   gives   its   readings   at    llh.         Mam-itius   PN  = +30m.  12s.,    MN 

=  +15-3ni.  Toronto    e  ^ +2.5m.4;5s.,     e  =^ +33m.30s.,     eL=59-2m. 

Georgetown  LX^- j9-(jni.  Ithaca  eLN  =  +57-9m.  Ottawa  eE  = 

+  30m.l2s.,   T„=12h.l(im.43s.  Harvard  eSE  = +36m.37s.,  L  =  +60-2m., 

L  =  +69-6m.  Eskdalemuii-  (A  =  +144-°7)  gives  12h.  to  13h.  Helwan 
P  =  +  35m.  30s.         Moncalieri  MN  =  +  8C  -Sm. 
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Mar.  lod.  Records  also  at  lli.  (near  Tacubaya),  3h.  and  7h.  (Helwan),  8h.  (Tacu- 
baya),  lOh.  (Kodaikanal),  14h.  (Mauritius),  17h.  (Sydney,  Riverview,  aud 
near  Tokyo),  19h.  (Helwan),  20h.  (La  Paz). 

Mar.  16d.  Records  at  Ih.  (Simla),  Ih.  (near  Balboa  Heights),  oh.  (La  Paz),  91i. 
(Manila),  lOh.  (Apia),  llh.  (Apia,  Hehvau,  and  near  Taihoku  (2)  ), 
12h.  (near  Athens),  13h.  (La  Paz  and  Tokyo),  loh.  (Helwan),  19h.  (La 
Paz),  20h.  (Helwan). 


1920.     Mar.  17d.  18h.  36m.  50s.      Epicentre  2°  ON.  96°  OE. 

A=-104,    B  =  - -994,    C=-03J:  D  =  - -995,    E  =  -1U4; 

G  =  -004,    H  =  +035,   K  =  --999. 


A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

13°6 

127 

e  3  27 

4-    6 

7   IS 

?  L 

e  19-2 

8-7 

Colombo 

16-9 

287 

7   52 

?S 

(7   52) 

+  36 

11-4 

13-2 

Kodaikanal 

20-2 

295 

8   16 

?s 

(8   16) 

-11 

10-8 

13-4 

Calcutta 

K. 

21  S 

341 

4   16 

-47 

8   16 

-45 

— 

— 

X. 

21-8 

341 

4   10 

-53 

8   10 

-51 

— 

— 

Manila 

27-7 

62 

e  6   10 

+    5 

(10  49) 

—    5 

10-8 

11  3 

Bombay 

28-3 

308 

6   15 

+   4 

— 

— 

— 

21-9 

Zi-ka-wei 

37-8 

38 

e  7   39 

+    3 

0  13  31 

-    4 

— 

23-6 

Perth 

38-8 

153 

— 

— 

14   10 

+  21 

— 

— 

Mauritius 

41-3 

236 

9  52 

+  107 

— 

— 

— 

— 

Melbourne 

60-2 

138 

— 

— 

— 

— 

e  33-2 

41-7 

Riverview 

63  0 

131 

e  23  26 

?SRi 

— 

— 

e  32-2 

34-7 

Helwan 

E. 

671 

302 

20     4 

?S 

(20     4) 

+  13 

— 

43-0 

X. 

671 

302 

20  52 

?s 

(20  52) 

+  61 

— 

38-4 

Cape  Town 

78-5 

234 

46  35 

?L 

— 

— 

(46-6) 

53-8 

Vienna 

81-6 

320 

i  12  30 

+    2 

i  22  44 

+    2 

55-2 

Rocca  di  Papa 

83-7 

312 

12  40 

0 

— 

— 

— 

12-9 

Hambm-g 

860 

324 

e  12  53 

0 

— 

— 

e  47-2 

63-2 

Moncalieri 

87-4 

315 

23   24 

?s 

(23   24) 

-21 

50-3 

— 

De  Bilt 

E. 

88-9 

322 

— 

— 

e  23  37 

-25 

e  53-2 

58-7 

X. 

88-9 

322 

— 

— 

— 

— 

e  48-2 

61-4 

Uccle 

89-6 

321 

e  13   10 

-   4 

e  24     4 

-    6 

e  49-2 

— 

Chicago 

136-1 

4 

i  23   10 

J  PR. 

35   22 

?SR, 

e  69-2 

— 

La  Paz 

158-7 

226 

20   17 

[+10] 

— 

— 

73-2 

760 

.\dditional  records  and  notes  :    Colombo  gives  S 
+  9m.37s.,    MN  =  +ll-4m.  Zi-ka-wei    ]MN  = 

=  +10m.40s.  River-^aew     MN  =  +37-5m. 

Moncalieri  S  is  given  as  P  and  S=  +36ra,51s. 


=  +9m.46s.         Manila  S  = 
f24-2m.         Mam-itius    PE 
Hambm-g     MN  =  +  61  -2m. 
Chicago  L  = +80 -2111. 


Mar.  17d.  Records  also  at  Ih.  (San  Fernando),  12h.  (neai-  La  Paz),  18h.  (near 
Tortosa),  20h.  (Batavia  and  near  Tokyo),  22h.  (Batavia),  23h.  (Manila). 

Mar.  18d.  Records  at  Ih.  (near  Batavia),  31i.  (San  Fernando),  6h.  (La  Paz), 
7h.  (neai-  Batavia),  12h.  (San  Fernando),  13h.  and  llh.  (La  Paz),  22h. 
(Apia). 

Mar.  19d.  Records  at  Ih.  (near  Balboa  Heights),  2h.  (near  Mizusawa  and  Tokyo), 
6h.  (Apia.  La  Paz,  and  Riverview),  8h.  (Helwan),  lOh.  (Kodaikanal), 
12h.  (La  Paz),  14h.  (Apia),  17h.  (Wasliington,  Georgetown,  Chicago,  and 
Ottawa),  18h.  (ManUa),  20h.  (near  Tokyo),  21h.  (La  Paz  (2)  ),  22h.  (Sau 
Fernando). 


Mar.  20(1.  171i.  48m.  42s.     Epicentre  40=-5N.  122°-0W.  (as  on  1919  May  20d.). 


A 


■403,   B  =  --645,   C=+-649; 


G  -  --344,   H  =  --551,  K 
O-C. 


D  =  -848,    E=  +-530,; 


•760. 

S. 


O-C. 


Cunlimied  on  next  puye. 


M. 


o 

o 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Berkeley 

X. 

2-6 

186 

e  0  37 

-    4 

c  1     4 

—    8 

1-2 

2-2 

z. 

2-6 

186 

— 

— 

el     5 

-   7 

1-2 

2-6 

Lick 

3-1 

174 

e  0  48 

-    1 

e  1   25 

-   1 

e  1-6 

2-7 

Victoria 

8-0 

354 

— 

— 

— 

— 

3-3 

4-8 

Tucson 

E. 

12-1 

130 

5  53 

?S 

(5   53) 

+  32 

(7-9) 

— 

Denver 

13-0 

88 

— 

— 

— 

— 

7-3 

8-3 

Chicago 

25-8 

76 

10  28 

?s 

(10  28) 

+  10 

14-4 

— 

45 

A       Az.  P.       0-C.         S.         0-C.         L.  M. 

o  o  m.  s.         s.         m.  s.  s.  m.  m. 

—  20  54  ?  23-7  — 

—  e  12   10        -22    e  21  0  — 

—  —  —    e  15-3 
?          19  23  ?      e  21-6  — 
.'          19   23             ?      e  21  1  — 

—  —  —    c  14-3  — 
?PRi       19   18          ?L        (19-3)         — 

?  —  —       23-2  — 

?  20      8  I  21-5        23-5 

—  —  —       30-3  — 

—  —  —  —       90-3 
—              —    e  21   IS        +3    e31-3        38-1 

—  —  —    e  34-3  — 

—  —  —    e  41-3  — 

Additional  records  and  notes  :    Berkeley  gives  E  records  coiucidiug  with  N  or  Z, 
ME=2oni.,     T„  =  17h.4Sm.43s.  Lick     MN=+2-3ni.,     T„  =17h.48m.43s. 

Tucson    FN  = -r7m.23s.  Chicago    S?  =  +  13m.l3s.  Ottawa    e  = 

+  18m.48s.  Georiretown   LE  = -i-22-8m.,    eLZ  = +21-6m.,    LZ=+25-6m. 

Harvard  iX= -16m.44s.,    cN  = +18m.4s.,   iE  = +20m.40s.,    LE  =  -f241m. 
De  Bilt  MX  =  -38-4m. 


1920.     Mar.  20d.  18h.  31m.  15s.     Epicentre  35'  8S.  109°  4W. 

A  =--269,   B  =  --76o,   C  =  --585;  D  =  --943,   E  =  + -332  ; 

G  =  -fl94,   H  =  +o52,   K  =  --811. 

A       Az.  P.       O-C.         S.         0-C.        L.  M. 


Toronto 

31-4 

70 

— 

Ottawa 

33-5 

65 

— 

Ithaca 

33-7 

71 

— 

Georgetown   K. 

34-2 

79 

e  15  45 

X. 

34-2 

79 

e  15  23 

Washington 

34-2 

79 

— 

Cheltenham 

34-4 

79 

8  54 

Heirvard         e. 

37-6 

70 

16  41 

X. 

37 -C 

70 

16  33 

Eskdalemuir 

710 

31 

— 

Kew 

750 

33 

- — 

De  BCt 

76-7 

30 

— 

Uccle 

77-4 

30 

— 

Strasbourg 

80-5 

32 

— 

La  Paz 

41-3 

74 

i  8 

5 

0 

i  14 

27 

+    2 

17-5 

18-4 

Balboa  Heights 

E. 

52-9 

39 

9 

23 

_   2 

17 

5 

+  10 

25-0 

28-8 

X. 

52-9 

39 

— 

— 

— 

24-8 

27  0 

Oaxaca 

54-2 

14 

9 

32 

_    o 

17 

11 

0 

25-6 

26-6 

Tacubaya 

E. 

55-9 

11 

10 

49 

+  64 

18 

38 

+  65 

27-4 

31-1 

X. 

55-9 

11 

10 

47 

+  62 

18 

37 

+  64 

27-5 

31-2 

Christchiu-ch 

58-3 

237 

— 

— 

— 

— 

27-8 

34-8 

Mazatlan 

591 

4 

13 

41 

.'PRi 

— 

— 

— • 

— 

Apia 

59-7 

276 

— 

e  18 

9 

-10 

28-8 

— 

Tucson 

E. 

681 

358 

20 

6 

?S 

(20 

6) 

+    3 

27-8 

29-2 

Vieques 

E. 

68-2 

45 

13 

27 

?PRi 

20 

21 

+  17 

32-6 

33-6 

X. 

68-2 

45 

11 

41 

+  36 

20 

23 

+  19 

35-2 

38-2 

Honolulu 

73-4 

313 

— 

i  22 

3 

+  56 

37-6 

41-4 

Berkeley 

74-6 

350 

e  11 

46 

0 

— 

— 

— 

— 

Riverview 

77-6 

237 

e  12 

27 

+  22 

(23 

15) 

+  79 

e  33-0 

36-6 

Sydney 

E. 

776 

237 

12 

3 

-   2 

22 

15 

+  19 

35-8 

42-0 

Melbourne 

79-3 

230 

19 

45 

I 

27 

45 

?SRi 

38-8 

44-8 

Chicago 

80-1 

16 

i  12 

22 

+    2 

22 

20 

-    4 

51-8 

— 

Georgetown 

E. 

80-4 

25 

e  12 

18 

-    3 

e  22 

28 

0 

39-9 

— 

X. 

80-4 

25 

e  12 

11 

-10 

i  22 

25 

-    3 

e  40-8 

— 

z. 

80-4 

25 

e  12 

3 

-18 

22 

34 

+    6 

e  36-0 

— 

Washington 

80-4 

25 

e  12 

15 

-   6 

22 

28 

0 

35-8 

— 

Cheltenham 

X. 

80-4 

26 

12 

37 

+  16 

22 

35 

+    7 

410 

44-6 

Ann  Arbor 

E. 

81-6 

20 

14 

51 

I 

23 

57 

+  75 

37-6 

42-4 

X. 

81-6 

20 

14 

57 

i 

24 

21 

+  99 

37-4 

38-4 

X. 

81-6 

20 

- 

— 

23 

57 

+  75 

37-6 

38-5 

Ithaca 

83-8 

24 

e  12 

24 

-17 

22 

39 

-28 

37-2 

— 

Toronto 

840 

22 

11 

33 

-69 

i  23 

33 

+  25 

e  46-0 

47-4 

Victoria 

851 

351 

13 

52 

+  63 

23 

12 

-    8 

35-0 

43-4 

Harvard 

E. 

85-6 

27 

e  12 

47 

-   4 

23 

14 

-12 

c  35-4 

— 

X. 

85-6 

27 

11 

46 

-65 

23 

10 

-16 

41-2 

41-8 

Xorthtield 

86-6 

26 

— 

e  21 

45 

-112 

e  37-8 

— 

Ottawa 

86-7 

23 

12 

49 

-   8 

23 

27 

-11 

e  37-8 

— 

Capet  ouTi 

E. 

95  0 

140 

23 

32 

?S 

25 

44 

+  38 

51-9 

52-9 

Sitka 

95-4 

346 

— 

- 

— 

— 

- 

— 

46-5 

— 

Coimbra 

119-7 

60 

20 

26 

?PRi 

31 

34 

+  167 

49-8 

60-0 

119-7 

60 

20 

15 

?PRi 

31 

15 

+  148 

48-8 

62-8 

San  Fernando 

119-7 

65 

19 

38 

?PRi 

— 

- 

— 

57-2 

73-8 

Rio  Tinto 

120-0 

63 

18 

45 

?PRi 

— 

- 

— 

43-8 

Granada 

122-0 

65 

20 

42 

?PRi 

133 

25 

I 

— 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M, 

Q 

Q 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Mauritius 

E. 

122-9 

166 

30 

45 

?S 

(30  45) 

+  94 

— 

60-0 

X. 

122-9 

166 

27 

57 

JS 

(27  57) 

-74 

(54-2) 

57-8 

Tokj'o 

125-2 

291 

20 

31 

?PRi 

145   14 

? 

i  56-3 

— 

Batavia 

126-0 

225 

e 

21 

1 

.'PR, 

— 

— 

60-0 

72-2 

Tortosa 

126-2 

62 

e 

19 

21 

[  +  12] 

38    11 

.'SRi 

59-6 

77-6 

Algiers 

126-8 

67 

e 

19 

36 

[+26] 

28      1 

-98 

53-8 

67-8 

Barcelona 

127-6 

62 

e 

21 

20 

JPRi 

33   41 

? 

e  55-7 

66-4 

Eskdalemuir 

127-6 

42 

e 

18 

37 

[-36] 

i  28   15 

-89 

38-5 

— 

Ediubui'gh 

127-7 

42 

e 

22 

35 

?PR, 

32  45 

I 

— 

65-2 

Stonyliurst 

127-7 

46 

30 

45 

IS 

(30  45) 

+  60 

58-8 

73-8 

Oxford 

128-0 

48 

19 

5 

[-   9] 

— 

— 

— 

65-8 

Dyce 

K. 

128-1 

40 

i 

28 

30 

?S 

i  39   20 

?SRi 

53-0 

— 

X. 

128-4 

40 

i 

28 

14 

?S 

38  39 

?SR, 

55-5 

64-0 

Kew 

128-5 

48 

— 

— 

— 

— 

— 

74-8 

Puy  de  Dome 

129-4 

55 

21 

58 

2PRi 

— 

— 

— 

— 

Paris 

K. 

129-8 

51 

e 

22 

50 

;PRi 

e  35   17 

I 

58-8 

61-8 

N. 

129-8 

51 

e 

23 

21 

«PR, 

e  35     9 

) 

— 

75-8 

Uccle 

131-3 

49 

e 

19 

27 

[+    6] 

— 

— 

e  58-8 

64-3 

De  Bilt 

131-9 

47 

e 

20 

8 

[+451 

— 

— 

e  62-8 

67-9 

Moncalieri 

132-5 

59 

e 

19 

59 

[+35] 

33   55 

I 

49-0 

76-4 

Strasboui-g 

1330 

52 

e 

19 

26 

[+    1] 

— 

— 

e  63-8 

67-4 

1330 

52 

e 

19 

53 

[  +  28] 

— 

— 

— 

73-1 

Florence 

134-7 

60 

25 

3 

?PR, 

40   15 

?SR, 

54-8 

65-6 

Rocca  di  Papa 

X. 

135-3 

64 

e 

19 

51 

[+21] 

39  57 

?SR, 

e  67-6 

81-6 

Padova 

135-4 

59 

20 

45 

[+74] 

29   26 

I 

— 

— 

Pompeii 

136-4 

64 

22 

45 

?PR, 

— 

— 

76-8 

— 

Hamburg 

136-9 

46 

e 

19 

28 

[-   6] 

— 

— 

e  63-8 

64-8 

Vienna 

138-8 

52 

i 

23 

33 

?PR, 

— 

— 

e  40-8 

74-8 

Budapest 

140-5 

55 

e 

20 

39 

[+59] 

— 

— 

— 

— 

Helwau 

E. 

146-7 

88 

31 

51 

I 

— 

— 

— 

89-6 

X. 

146-7 

88 

33 

57 

I 

— 

— 

— 

89-8 

Colombo 

149-9 

197 

— 

■ — 

41   15 

?SR, 

76-2 

95-8 

Kodaikanal 

153-6 

195 

53 

9 

I 

— 

— 

82-4 

95-8 

Bombay 

163-0 

187 

23 

33 

?p'Ri 

— 

■ — 

- — 

— 

Simla 

172-8 

231 

e 

29 

33 

? 

— 

— 

47-8 

86-6 

Additional  records  and  notes  :    La  Paz  gives  PRi  =  +9m.37s..  To  =  18h.31m.l7s. 
Oaxaca  records  have  all  been  increased  by  3min.  Christchurch  SRi?  = 

+  19m.3s..     SRa?  = +21ni.57s.  Apia    i=+25m.9s.  Honolulu    i  = 

+  30m.57s.  =SR,?.  Riverview   P«  = -■- 23m.l5s.    (taken    as    S),     SR,  = 

+  26m.58s.,    MZ=+43-0m.  Melbourne   PR,  =  +  22m.33s.  Chelten- 

ham SE  =  +22m.30s.  Washin^on  L  =  +40-8m.  and  42 -8m.  Ithaca 

PR,N  = +15m.49s.,      vSN  =  +  22m.49s.,      L;  =  +34-8m.  Toronto      L  = 

+  36-4m.,       eL  =  +60-8m.     and      +71-8m.,       L     (repetition)  =20h.45m.30s. 
Epicentre    23°-4S.    163"-0W.    (approx.).  Victoria    L    (repetition)  = 

21h.5m.23s.         Hai'vard  iE  =  +24m.l7s.,  IN  =  +24m.lls.,  SR,N  =  +29m.5s. 
ME(repetition)=20h.43m.46s.  Ottawa    SR,E  = +29m.l5s.,        T„  = 

18h.31m.23s.  Coinibra     PR,  = +30m.20s.,     SR,  = +36m.45s.,     IE  = 

+  37m.l4s.,     LX=+49-8m.,     MX  =  +62-8m.,     To  =18h.l3m.28s.  San 

Fernando     MX  =  +68 -8m.  Granada     SR,  = +37m.25s.  Batavia 

i=+28m.9s.  and  many  other  L's  and  M's.  Barcelona  J  = +38m. 4 Is., 

MX  =  +69-0m.  Eskdalemuii'     i=+31m.20s.  Edinbm-gh     SR,  = 

+  38m.41s.,    SR,  =  +43m.9s.  Stonyhurst   S=+39m.33s..    L  =  +42-2m. 

The  actual  L  is  recorded  as  the  P  of  a  second  shock,  to  which  M  also  belongs. 
Dyce  iX  =  +39m.l0s.  Uccle  i=+21m.38s.,   PRi  = +22m.52s.,   eSRi  = 

+  37m.45s.,    MN=+75-2m.  De    Bilt    eE  = +21m.41s.,    e=+22m.54s. 

and  +39m.l4s.,  m=  +40m.4s.,  MN  =  +78-6m.        Moncalieri  MX  =  +74-9m. 
Strasbourg  ePX  =  +  22m. 2s.  and    +23m.45s.  Hamburg  iE  =  + 22m. 37s. 

and  +  40m. 39s.         Colombo  L  =  +93-8m. 


Mar.  20d.  Records  also  at  Oh.  (Toronto,  Victoria.  La  Paz,  and  near  Tokyo),  Ih. 
(near  Batavia),  3h.  (near  Tokyo).  6h.  (Perth),  7h.  (near  Tokyo),  lOh. 
(near  Tacubaya),  12h.  (Apia),  14h.  (Batavia  (2)  ),  16h.  (Apia  and  near 
Mizusawa),  17h.  (La  Paz  and  near  Victoria). 


Mar.  21d.  Records  at  Oli.  (La  I'az.  Hclwiiii.  Mnniudicri.  and  near  Granada  and 
Torto.sa),  Ih.  (I'ccle  and  De  Bilt),  4h.  (San  Fernando),  oh.  (Taihoku), 
lOh.  (Helwan),  16h.  (La  Paz).  19h.  (Zi-ka-wei),  20h.  (Manila),  21h. 
(Melbourne,  San  Fernando,  antl  Riverview),  23h.  (Riverview). 
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Mar.  22d.  Ih.  38m.  33s.     Epicentre  8°0S.  160°0E.  (as  on  1917  Nov.  22d.). 
A  =  --931,   B  =  +  -339,   C  =  -139;  D  =  + -342,   E  =  + -940  ; 

G  =  +131,   H  =  -048,  K  =  --990. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.    s. 

s. 

ni. 

m. 

Riverview 

27°1 

196 

e  6     1 

-r    2 

e  10  40 

-    3 

e  13-8 

15-6 

Melbourne 

32-8 

202 

— 

— ■ 

— 

— 

e  180 

20  0 

JIanila 

•148 

300 

e  9  27 

+  55 

— 

— 

— 

— 

Perth 

47-4 

233 

15  47 

?S 

(15   47) 

+    1 

25-2 

— 

Honolulu 

50-5 

54 

e  17   51 

?S 

(17   51) 

+  86 

e  24-2 

34-4 

Victoria 

87-3 

40 

— 

— • 

— 

— 

44-5 

Chicaso 

111-9 

48 

— 

— 

— ■ 

— 

e  54-4 

— 

Toronto 

117-4 

45 

— 

— 

— • 

— 

420 

— 

Ottawa 

118-4 

42 

— 

— 

— 

— . 

63-4 

• — • 

Do  Bilt 

131-3 

340 

— 

— 

e  40   26 

?SR, 

e  70-4 

78-4 

Uccle 

132-6 

339 

— 

— 

— 

— 

e  68-4 

88-4 

Tortosa 

142-4 

334 

e  19  27 

[-17] 

. — 

— 

e  79-4 

99-8 

San  Fernando 

148-9 

338 

48  27 

?SRi 

— 

— 

— • 

— 

Additional   records   and 

notes 

:       Riverview 

?ives    SR, 

=  +12 

m.l3s.. 

MX  = 

+  19-8m.  Honolulu  sives  S  as  eP  and  S  =  +22m.9s.  Toronto 

L(?SR,)  = +22m.9s..  L  =  +70-6m.  and    +109-0m.  Ottawa  L  =  +71-4m. 

and    +87-4m.  Do  Bilt  ePRiX  = +23m.27s.,  MN  =  +88-2m. 


Mar.  22d.  20h.  Im.  43s. 
A  =  --955,   B  = 


Epicentre  17'-0S.  177°-5W.  (as  on  1920  Jan.  30d.). 

-  -042,  C  =  -  -292  ;  D  =  -  -044,   E  =  +  -999  ; 

=  +-292.   H  =  +-013,   K  =  --959. 


On  each  previous  occasion,  viz.,  on  1918  May  22d.  and  1919  Aujr.  ISd.  (2).  when 
this  epicentre  was  adopted  a  considerable  depth  of  focus  was  foimd  necessary 
lor  the  determination.     In  the  present  instance  a  depth  0-040  is  assumed, 
both  agreeing  with  precedent  and  satisfying  the  present  observations. 
Con-. 
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Focus 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

^ 

^ 

m 

s. 

s. 

m.    s. 

s. 

m. 

m. 

Apia 

0 

0 

6 

3 

61 

1 

36 

0 

2    52 

0 

3-3 

4-3 

Kivei-view 

-2 

8 

32 

7 

232 

e6 

12 

-15 

e  11     23 

-   9 

p  130 

17-2 

Sydney               e. 

-2 

8 

32 

7 

232 

7 

17 

'^  PKi 

11     29 

-   3 

13-9 

17-5 

Melljourne 

-3 

2 

38 

9 

230 

(e8 

47) 

'PR, 

(13     23) 

+  17 

13-4 

22-8 

Honohihi 

-3 

5 

42 

8 

29 

i  15 

47 

=  SRi 

i  18    53 

•> 

e  21-3 

27-8 

Pei-tli 

-3 

8 

61 

6 

242 

18 

37 

?S 

(18    37) 

+  41 

33-7 

— 

Manila 

-4 

8 

68 

4 

295 

e  10 

50 

+  14 

(19    33) 

+  25 

19-6 

— 

Batavia 

-5 

0 

74 

5 

269 

11 

17 

-!-   3 

— 

— 

e41-5 

— 

Berlveley 

-5 

0 

75 

4 

41 

— 

— 

— 

— 

e33-9 

— 

Victoria 

-5 

2 

81 

2 

33 

20 

27 

?S 

(20    27) 

-70 

34-7 

41-4 

Cliicago 

-5 

6 

101 

1 

50 

e20 

17 

9 

— 

— 

50-3 



La  Paz 

-5 

7 

102 

7 

112 

i  18 

23 

"  +  26] 

— 

— 

48-3 

50-6 

Colombo 

-5 

7 

104 

1 

271 

51 

53 

?L 

— 

— 

(51-9) 

811 

Kodaikanal 

-5 

8 

107 

3 

274 

61 

5 

?L 

— 

— 

(6I-I1 



Toronto 

-5 

8 

107 

3 

49 

— 

— 

40     35 

? 

56-8 

640 

Georgetown 

-5-8 

108 

5 

53 

_ 

— 





56-3 



Ottawa 

— 

110 

1 

46 

e28 

21 

?S 

(28    21) 

+  52 

53-3 



Cape  Town 

— 

126 

9 

196 

69 

47 

?L 

— 

— 

(69-8) 

76-3 

Edinburgh 

— 

140 

9 

6 

— 

— 

— 

73-3 

103-3 

Kskdalenuiir 

— 

141 

4 

6 

e36 

15 

9 

e40    49 

?SR, 

67-3 



Hamburg 

— 

143 

0 

353 

_ 





e  78-3 



De  Bilt              E. 

— 

144 

8 

357 

e41 

29 

?SRi 

— 

— 

e70-3 

95-4 

N. 

— 

144 

8 

357 

e47 

11 

•> 

— 



p  67-3 

68-8 

Kew 

— 

145 

5 

3 

_ 







84-3 

Uccle 

— 

146 

2 

358 

e  19 

16 

[-34] 

— 



e59-3 



Vienna 

— 

146 

8 

343 

i  19 

22 

-29' 





20-3 

Strasbourg 

— 

148 

1 

351 

e  19 

25 

-28" 





p  72-3 

Paris 

— 

148 

2 

1 

i  19 

33 

,-20 

— 



90-3 



Padova 

— 

150 

6 

347 

19 

47 

-10 









Helwan 

— 

150 

7 

302 

32 

17 

9 

(38     17) 

? 





Puy  de  Dome 

— 

151 

3 

359 

19 

40 

-17] 







Moncalieri 

— 

151 

7 

352 

e20 

32 

'  +  34' 

40    38 

? 

74-8 



Rocca  di  Papa 

— 

153 

7 

343 

el9 

39 

-22- 



_ 

e26-7 



Coimbra            e. 

— 

154 

9 

21 

45 

47 

'SR. 





e74-3 

82-8 

N. 

— 

154 

9 

21 

45 

17 

'SR, 

55       7 

? 

76-0 

Tortosa 

— 

156 

1 

5 

e20 

0 

[-   3] 





73-9 

82-6 

San  Fernando 

— 

159 

1 

20 





81-3 

120-3 

Granada 

— 

159 

1 

14 

e  19 

48 

[-19] 

30     55 

9 

For  Xotes  see  next  page. 
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NOTES  TO  Mar.  22d.  20h.  Im.  43s. 
Additional  records:      Apia  gives  18°-0S.    178°-0W.,   T„  =20h.lm.30s.,    A8°-0. 
Riverview    PS  = +llm.52s.,    MX  =+14 -em.,    MZ  =  +17-6m.  Toronto 

cL  =  +60-4m.  Ottawa    L  =  -^57-3m.    and   -73-3m.  Strasbourg  L  = 

+  82 -3111.  San  Fernando  MX  =  +90-8m.  Granada  PRi  =  +  20m.  29s., 

PS  =  +  22m.  5  Is. 

Mar.  22d.  Records  also  at  Oh.  (Chicago,  Hamburg,  Victoria,  Ilelwan,  Uccle,  and 
De  Bilt),  3h.  (Hehvan  and  Batavia),  4h.  (Batavia),  oh.  (near  Tokyo), 
7h.  (Batavia),  lOh.  (near  Calcutta),  13h.  (Hehvan),  loh.  (Mazatlan  and 
Stonyhm-st ),   16h.  (Stonyhm-st),   19h.  (Taihoku,  La  Paz,  and  Harvard). 

Mar.  23d.  15h.  21m.  48s.      Epicentre  14= -SX.  91'  OW.  (as  on  1919  .Tuly  6d.). 
A  =  -017,   B  =  --968,   C=+-250:  D  =  -1000,   E  =  +018; 

G  =  -004.   H  =  --250,   K  =  --968. 

A  Az.  P.  0-C.         S.           0-C.        L.  M. 

J,  „  m.  s.  s.  m.  s.  s.  m.  m. 

Oaxaca                        61  290  1    14  -19  —  —  1-7  20 

Tacubava                   9-3  304  2  37  +17  —  —  41  4-4 

Tucson             E.  25-4  318  5      1  -41  —  —  11-9  12-7 

X.  25-4  318  5      7  -3.t  —  —  12o  12-6 

Cheltenham  e.  27-3  2o  6      1  0  11    12  +26  15-5  — 

X.  27-3  25  6   24  +23  11    21  +35  15-5  — 

Georgetow-n  27-3  24  6   17  +16  11   19  -r33  13-9  — 

Washington  27-3  24  e  5  37  -24  10  52  +    6  —  — 

Chicago  27-4  6  i  5  36  -26  10   10  -38  14-7  — 

Ann  Arbor     E.  28-5  12  —  —  11   42  +34  161  — 

X.  28-5  12  6   12  -    1  11    18  +10  161  21-9 

E.  28-5  12  6      6  -    7  11    12  +    4  161  — 

Ithaca  30-7  23  —  —  e  13     4  +78  17-6  — 

Toronto  30-8  17  3   24  ?  10  30  -78  14-6  23-8 

Harvard  32-8  28  e  6   14  -41  (12)  51  +30  16-7  19-9 

Ottawa  33-5  20  i  6  37  -24  ill   47  -45  14-7  — 

Northfleld  33-6  25  —  —  e  12   12  -22  —  — 

Berkeley  36-2  316  —  —  —  —  e  180  — 

La  Paz"  38-3  143  7   46  +    6  13  41  -   1  16-9  17-8 

Victoria  431  329  13   28  ?S  (13  28)  -81  21-4  24-9 

Honolulu  63-7  287  e  11     0  +24  19  42  +33  29-3  31-2 

Coimbra  75-2  52  e  21   12  ?S  (e  21   12)  -16  38-2  — 

75-2  52  21  42  ?S  (21   42)  +14  35-7  40-2 

Edinburgh  76-8  35  —  —  i  21  48  +    1  —  — 

Eskdalemuir  76-8  36  11   57  -   3  21   41  -   6  36-9  — 

San  Fernando  77-3  55  22   12  ?S  (22   12)  +20  —  — 

Kew  79-2  39  —  —  —  —  —  55-2 

Paris  81-4  42  i  12  25  -    2  i  22  35  -   4  40-2  — 

Uccle  82-2  40  e  12  23  -    8  22  37  -11  e  39-2  42-6 

De  Bilt            E.  82-5  38  12  33  0  22  44  -   8  39-2  40-7 

X  82'5  38          ■ 42'2  441 

Algiers               '  84-6  53  e  12  45  -    1  22  56  -19  46-2  — 

Hambm-g  84-7  37  e  12  37  -   9  i  22  58  -18  e  45-2  — 

Strasbourg  84-9  41  12  38  -   9  e  22  57  -21  e  42-2  — 

Padova  88-4  43  13  49  +42  —  —  —  — 

Rocca  di  Papa  90-3  47  e  13   10  -   8  23  36  +19  —  27  1 

Pompeii  91-9  47  —  —  23  48  +14  —  — 

Hehvan  108-9  51  25   12  ?S  (29  12)  ?  —  — 

Additional  records  :    Oaxaca  gives  its  record  4m.  early.  Tacnbaya  MX  = 

+  4-7m.  =MZ.  Toronto  i  =  +12m.36s.,  eL  =  +19-3m.  Harvard  S  was 

recorded    lOmin.  less,  eLX  =  +ll-5m.,     L  =  +12-4m.  Coimbra    S  = 

+  27m.  26s.          Pompeii  gives  its  records  as  14h. 

Mar.  23d.  Records  also  at  Oh.  (San  Fernando),  4h.  (Hehvan),  6h.  (Nagasaki), 
16h.  (Simla),  20h.  (Rocca  di  Papa),  22h.  (Mazatlan). 

Mar.  24d.  Records  at  Oh.  (Apia,  La  Paz,  San  Fernando,  and  near  Jlizusawa),  Ih. 
near  Mizusawa),  6h.  (Riverview),  9h.  and  15h.  (La  Paz),  16h.  (near 
Tokyo),  17h.  (La  Paz),  20h.  (San  Fernando),  21  h.  (near  Tokyo). 

Mar.  25d.  Records  at  (Ih.  (Taihoku).  lli.  (Munila,  Hehvan,  and  La  Paz),  2h. 
(La  Paz),  7h.  (near  Mizusawa  and  Tokyo),  12h.  (near  Rocca  di  Papa), 
18h.  (Helwau),  21h.  (Batavia  and  La  Paz),  22h.  (San  Fernando). 
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Mar.  26d.  Records  at  18h.  (near  Pompeii  and  Rocca  di  Papa),  20h.  (La  Paz  and 
Riverview). 

Mar.  27d.  Records  at  Oh.  (San  Fernando).  lOh.  (near  Mizusawa),  llh.  (near 
Rocca  di  Papa),  13h.  (near  La  Paz  (2)  ),  19h.  (La  Paz),  20h.  (near  Port 
au  Prince),  22h.  (San  Fernando). 

Mar.  28d.  Records  at  Oh.  (Batavia),  Ih.  (rolombo  and  Hclwan),  4h.  (La  Paz), 
oil.  (La  Paz  and  near  Mizusawa),  Oil.  (La  Paz),  llh.  (Riverview),  13h. 
(Helwan,  Harvard,  and  La  Paz),  ISh.  (Rio  Tinto),  23h.  (Harvard). 


1920.     Mar.  29d.  5h.  7m.  40s.       Epicentre  50°  5N.  129°  5W. 

.V  =  --405.   B  =  --491.   C=+-772;  D  =  --772.   E  =  +  030  ,• 

G  =  - -491,   H  =  -o95,   K  =  -030. 


A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.    s. 

s. 

m. 

ni. 

Victoria 

4-5 

115 

1   35 

+  25 

(2     4) 

0 

2-1 

3-6 

z. 

4-0 

115 

1    24 

+  14 

— 

2-8 

3-3 

Sitka 

K. 

7-4 

334 

e  2   15 

+  23 

(e  2  55) 

-26 

e  2-9 

3-9 

X. 

7-4 

334 

— 

e  3   17 

-    4 

3-8 

4-8 

Berkeley 

X. 

130 

155 

e  3   29 

+    8 

— 

— 

e  6-4 

91 

E. 

130 

155 

e  3  35 

+  14 

— 

— 

e  6-3 

9-6 

Lick 

14-3 

154 

e  3   44 

+  14 

— . 

— 

e  7-0 

10-8 

Denver 

20-3 

113 

4   20 

-25 

8   20 

-    9 

12-3 

14-3 

Tucson 

E. 

22-8 

130 

5   41 

+  26 

10     7 

+  46 

13-0 

15-8 

X. 

22-8 

130 

5   42 

+  27 

— 

— 

15-6 

15-8 

Chicago 

29-8 

91 

i  0  28 

+    2 

11   28 

-    3 

14-3 

17-3 

Ann  Arbor 

X. 

321 

88 

7      8 

+  20 

12  32 

+  22 

17  0 

21-2 

32  1 

88 

— 

— 

12   26 

+  16 

171 

20-3 

Mazatlan 

E. 

32-7 

140 

0   43 

-11 

— 

16-7 

21-6 

X. 

32-7 

140 

0   40 

-14 

— 

— 

16-6 

21-5 

Toronto 

341 

83 

— 

— 

12  56 

+  14 

c  18-3 

19-8 

Ottawa 

35-5 

78 

7    15 

-   3 

12  56 

-   7 

17-3 

19-3 

Ithaca 

300 

82 

7   22 

-    5 

13   10 

-   8 

18-3 

— 

Northfleld 

381 

77 

8   45 

+  66 

14  13 

+  34 

20-5 

— 

Washington 

38-2 

88 

7   20 

-20 

13  20 

-21 

— 

25-8 

Georgetown 

E. 

38-2 

88 

e  7  35 

-   5 

e  13   25 

-16 

e  16-7 

24-2 

X. 

38-2 

88 

e  7   53 

+  13 

— ■ 

— 

e  16-8 

24-3 

Z. 

38-2 

88 

e  7  35 

-   5 

e  13  47 

+    6 

— 

23-8 

Cheltenham 

E. 

38-4 

88 

7   33 

-    8 

— 

21-3 

241 

X. 

38-4 

88 

7   35 

-6 

16   27 

?SR, 

20-7 

24-2 

Tacuhaya 

E. 

39-3 

133 

8  36 

+  47 

14   49 

+  53 

23-0 

25  1 

X. 

39-3 

133 

8   37 

+  48 

14   53 

+  57 

230 

26-9 

Dyce 

E. 

040 

29 

— 

— 

— 

30-4 

37-2 

X. 

040 

29 

— 

. — 

i  19  39 

+  26 

31-2 

35-4 

Edinbnrprh 

04-7 

30 

— 

— 

— 

— 

29-3 

40-9 

Eskdalemnii 

05-2 

30 

■ — 

— 

i  19   29 

+    2 

28-6 

32-6 

Oxford 

08-8 

32 

— 

— 

— 

36-1 

441 

Kew 

69-4 

32 

— 

— 

— 

— 

— 

43-3 

De  Bilt 

70-5 

28 

— . 

— 

20  37 

+    5 

29-3 

37  1 

Hambiirg 

70 -.5 

25 

e  11   20 

0 

i  20  36 

+    4 

e  34-3 

37-3 

Uccle 

71-3 

29 

e  11   20 

-    5 

e  20  44 

+    2 

e  30-3 

35-2 

Paris 

72-5 

31 

— 

— 

— 

— 

e  34-3 

39-3 

Strasbourg: 

74-4 

28 

e  11   50 

+    5 

e  21   30 

+  11 

e  36-3 

450 

Coimbra 

E. 

75-8 

43 

20   15 

?S 

(20   15) 

-80 

33-9 

42-9 

X. 

75-8 

43 

— 

— 

i  21   42 

+    7 

34-6 

41-8 

Vienna 

771 

23 

— 

— 

— 

— 

e  40-3 

57-3 

Moncalieri 

770 

30 

e  12  28 

+  23 

21   57 

+    1 

34-0 

43-7 

Rio  Tinto 

78-5 

43 

24   20 

I 

— 

42-3 

— 

Barcelona 

78-8 

35 

— 

— 

e  21  34 

-36 

e  33-2 

43-3 

Tortosa 

78-8 

38 

— 

— 

— 

— 

e  32-3 

51-2 

Florence 

79-8 

28 

33  48 

?L 

— 

— 

(33-8) 

39-3 

San  Fernando 

79-8 

44 

— 

— 

— 

— 

42-5 

44-3 

Rocca  di  Papa 

82-1 

28 

e  12  33 

+    2 

e  22  4S 

+    1 

e  41-8 

521 

Algiers 

83-3 

37 

i  12  40 

+    2 

23    14 

+  14 

39-3 

46-3 

La  Paz 

85-8 

124 

12  53 

+    1 

i  23   33 

+    5 

41-6 

52-1 

Helwan 

97-9 

17 

24   20 

?S 

(26   20) 

+  45 

— 

— 

Riverview 

109-4 

240 

— 

— 

— 

— 

e  42-3 

55-2 

Melbourne 

115-8 

240 

— 

— 

— 

■ — 

e  52-3 

67-3 

Additional  records  and  notes:  Toronto  gives  iL  =  +19-0m.  and  +22-3m. 
Dyce  gives  its  records  at  6h.  Eskdalemuir  iE  =  +19m.31s.  De  Bilt 
MN  =  +37-7m.  Hamburg    MN=+38-3m.  Uccle  PR,  =  + 25m. 20s. 

(?SRi),  MN=40-8m.  Strasbourg  MN  = +41 -Om.  Moncalieri  MN  = 

+  43  ■2m.         San  Fernando  MN  =  +48-3m.         Riverview  MN  =  +54-6m. 
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Mar.  29d.  Records  also  at  Ih.  and  6h.  (La  Paz),  7h.  (Riverview  and  Moncalieri), 
9h.  and  llh.  (Zurich),  loh.  (Colombo),  18h.  (La  Paz),  21h.  (Algiers), 
22h.  (near  Tokyo). 

Mar.  30d.  Ih.  4m.  15s.     Epicentre  46°-0X.  9°-0E.  (as  on  1918  Sept.  26d.). 
A  =  +  -686,   B  =  +109,  C=+-719. 
A  P.        O-C.  S.  O-C.         L.         M. 


g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Coire 

10 

i  0   25 

+  10 

i  0  47 

+  19 

— . 

_ 

Zurich 

E. 

1-4 

e  0  21 

0 

i  0  39 

0 

— 

0-7 

X. 

1-4 

e  0  20 

-    1 

i  0  40 

+    1 

— 

0-7 

V. 

1-4 

e  0   22 

+    1 

i  0  41 

+    2 

— 

0-7 

Xeuchatel 

1-8 

0   12 

-16 

0   21 

-30 

— . 

— 

Strasbourtr 

2-7 

0  38 

-    4 

1   35 

+  21 

(1-6) 

— 

Paris 

.5-2 

e  1   52 

+  32 

(2   15) 

—    7 

2-2 

— 

De  Bilt 

6-6 

— 

— 

— 

e  3-6 

— 

Mar.  30d.  Records  also  at  8h.  (Riverview  and  La  Paz),  lOh.  (near  Athens;  and 
Rocca  di  Papa),  llh.  (near  Lemberg),  12h.  (Taihoku),  16h.  (Riverview, 
Simla,  and  La  Paz),  19h.  (San  Fernando  and  Riverview),  23h.  (Kodai- 
kanal). 

Mar.  31d.  Records  at  Oh.  (near  Taihoku),  2h.  (San  Fernando  and  near  Rocca  di 
Papa),  4h.  (La  Paz).  8h.  (Kodaikanal),  12h.  (Florence),  loh.  (Stonyhurst 
(2)  and  La  Paz),  Ifih.  (Helwan),  17h.  (La  Paz),  18h.  (Helwan),  23h. 
(Riverview  and  near  Vieques). 
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®lje   ^ntevnatxotxal 

^exsmol0^xcal   ^unxnxavyf  for 

1920   3C|:rrtl,   plrt^*   ^xxtxe^ 


FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


In  the  present  number  (for  April,  May,  June,  1920)  there  are 
48  cases  where  a  former  epicentre  is  adopted  as  satisfying  the 
observations  ;  eight  others  in  which  a  new  epicentre  is  adopted, 
but  one  lying  close  to  a  former  determination  (say  within  lo-O)  : 
and  19  cases  where  a  definitely  new  epicentre  seems  to  be  re- 
quired. It  may  be  of  interest  to  give  for  comparison  some  counts 
for  the  Avhole  series  of  epicentres  determined  in  the  years  1913- 
1920  June.  There  are  359  recorded  once  only,  131  recorded  twice, 
and  others  according  to  the  following  table  : 

No.  of  No.  of  No.  of 


times. 

Cases. 

times. 

Cases. 

times. 

Cases 

1 

3.59 

5 

13 

9 

3 

2 

131 

6 

16 

11 

1 

3 

60 

7 

6 

U 

2 

4 

30 

8 

2 

16 

1 

These  counts  are  only  approximate,  for  in  many  cases  it  has 
been  difficult  to  decide  whether  a  subsequent  shock  has  come  from 
the  same  epicentre  or  one  slightly  differing  in  locality.  When  the 
difference  between  two  independent  determinations  is  only  a 
fraction  of  one  degree  as  in  the  pair 

1914  March    6     53o-0N.  158ooE. 
1914  March  27     53o-lN.  1580-4E. 

the  epicentres  have  (in  the  light  of  accumulated  experience) 
been  regarded  as  from  the  same  focus  :  but  sometimes  there 
seems  to  be  good  reason  for  assuming  a  definite  departure,  as  on 
1920  May  20,  when  11° -78.  1660-3E.  has  been  used,  although  on 
five  previous  dates,  viz.,  1914  June  26,  1918  March  20,  April  15, 
and  Dec.  14,  and  1919  Nov.  20,  the  epicentre  13o-0S.  1660-8E. 
has  been  used.  It  should  further  be  remarked  that  repetitions 
from  the  same  epicentre  on  the  same  calendar  day  (Greenwich) 
have  not  been  credited  as  separate  shocks,  though  when  they  fall 
on  a  new  calendar  date  (even  within  24  hours)  they  have  been  so 
credited.     Briefly  the  figures  are  only  rough. 
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They  suflice  to  sliew,  howe\'er,  that  it  is  about  an  even  chance 
whether  any  new  shock  will  turn  out  to  have  come  from  an 
epicentre  pre\iously  utilized  or  not.  For  the  epicentre  used  16 
times  provides  15  cases  of  repetition  and  one  of  use  for  the  first 
time.  Adding  up  corresponding  numbers  in  all  the  cases  we  llnd 
that  there  are  62  i  cases  of  use  for  the  first  time  and  598  of  repeti- 
tion. But  the  figures  (given  in  the  opening  paragraph)  for  April, 
May,  June,  1920,  shew  a  considerable  excess  of  old  epicentres 
over  new.  We  may  infer  that  the  number  of  unrepealed  epi- 
centres may  in  the  future  not  increase  indefinitely,  but  maj?"  reach 
a  limit.  It  does  not  seem  impossible  that  something  like  a  cata- 
logue of  the  more  important  epicentres  may  be  attempted  after  a 
few  more  years  of  registration. 

In  this  connection  it  may  further  be  of  interest  to  give  a  list 
of  the  19  epicentres  new  in  this  number  of  the  summary,  with  the 
nearest  old  epicentre  in  each  case. 


N 

ew. 

Nearest 

Old. 

Distance 

Date. 

Position. 

Pos 

ition. 

Date. 

Apart. 

1920  April 

16  1 
18  1 

57 -SX. 

165-OW. 

55  OX. 

169  OW. 

1916 

April  18 

3-2 

1920  June 

18  1 
22  1 

33  OX. 

121  oW. 

32  OX. 

119  0W. 

1915 
1918 

Xov.  21 
June  21 

;■  2-' 

1920  April 

19 

18 -4  X. 

94  ^W. 

19  OX. 

96  -OW. 

1914 

Mar.  30 

1-8 

1920  May 

20 

65 -OS. 

39  OW. 

(See  below) 

1920  .June 

20 

18  ^.S. 

lOOW. 

13  OS. 

10-(iW. 

1917 

Aug.  21 

5-5 

1920  May 

1.3 

49 -8  X. 

12 -OE. 

47  OX. 

10  •(►E. 

1917 

Sept.  6 

3-2 

1920  June 

20 

43 -5  X. 

17-OE. 

43  OX. 

15  OE. 

1920 

June  21 

1-4 

1920  May 

19 

34  OX. 

21  OE. 

33  OX. 

22 -OE. 

1918 

Oct.  14 

1-3 

1920  May 

27 

19 -OX. 

109 -OE. 

15-5X. 

109 -OE. 

1919 

Xov.  16 

3-5 

1920  May 

19 

6  -58. 

126  OE. 

8  -08. 

127 -SE. 

1920 

Mar.  3 

2-2 

1920  May 

10 

5  -58. 

130 -OE. 

4  -58. 

131  -OE. 

1919 

Xov.  18 

1-4 

1920  April 

15 

33  OX. 

139  0E. 

.33 -2  X. 

l.SS-OE. 

1919 

May  31 

0-8 

1920  May 

22 

23  OS. 

142  OE. 

23-38. 

150-6E. 

1918 

June  6 

7-9 

1920  April 

2 

10-2S. 

143  ^E. 

7  -OS. 

145 -OE. 

1918 

Sept.  30 

3-6 

1920  .Tune 

!) 

54  -SX. 

143 -TE. 

51 -5  X. 

147 -OE. 

1915 

Feb.  25 

3-8 

1920  April 

11 

48 -3  X. 

152  OE. 

48  -OX. 

148  OE. 

1919 

Sept.  12 

2-7 

1920  May 

20 

11 -78. 

166  -SE. 

13-08. 

166 -SE. 

1919 

Xov.  20 

1-4 

1920  June 

12 

23  -88. 

172  ^E. 

24  -OS. 

i71-0E. 

1918 

Sept.  30 

0-8 

1920  Mav 

9 

51  -78. 

173-8E. 

48-28. 

165 -8  E. 

1918 

Xov.  3 

6-2 

I 


It  will  be  seen  that  about  half  of  these  are  3°  or  more  from  any 
other  epicentre — a  quantity  about  which  there  ought  to  be  no 
mistake.  One  of  the  new  epicentres  is  in  the  Antarctic,  The  only 
epicentres  used  up  to  the  present  south  of  SO^S.  lat,  are  as  follow  : 

73°-08.  12(r-0W.  on   1917  Mar.  22 


51  -58. 

75  -5W. 

,  1919 

Aug. 

11 

65  OS. 

39  -OW. 

,  1920 

May 

20 

65  OS. 

0-OE. 

,  1917 

July 

15 

77-08. 

110-OE. 

,  1918 

Aug. 

17 

53  -8S. 

148  OE. 

,  1920 

Mar. 

11 

51  -78, 

173-8E. 

,  1920 

Mav 

9 
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It  will  be  seen  that  these  dates  are  all  subsequent  to  1917 
.Jan.  1,  when  a  more  extensive  reduction  was  begun.  Probably 
other  cases  could  be  recovered  in  the  years  1913-1916  by  a  more 
searching  scrutiny  :  but  large  earthquakes  south  of  50oS.  are 
apparently  not  common. 

Attention  may  be  drawn  to  the  following  cases  of  deep  focus 
in  the  present  number  : 


Date. 

April  6d.  19h. 
May  6d.  91i. 
May  lOd.  18h. 
May  27d.    5h. 


Epicentre. 


Depth. 


5 -OS.    155 -OE.  -F  0  050 

44 -ON.  131  OE.  +0  070 

5-5S.   130 -OE.  +  0  060 

5  ON.  IIOOE.  +0  0.50 


University  Observatory,  Oxford. 
i924  Aug.  26. 


H.  H.  TURNER. 
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1920   APRIL,   MAY,   &   JUNE. 


April  Id.  ISh.  2rim.  3Ss.     Epicentre  46°-0N.  9"-0E.  (as  on  1920  Mar.  .'^Oil.). 
A=+-686,   B  =  +-109,  C=+-719. 


Coire 
Zuricli 
Neuchatel 
Strasboiirs' 


Zurich 


A       Az. 

P.       0 

-C. 

S. 

O-C. 

L.          M. 

m.  s. 

s. 

m.  s. 

s. 

m.          m. 

1°0        22 
1-4      348 
IS      305 
2-7      342 

e  0  21 

0   14      - 
e  0  40      - 

0 
-14 
-    2 

i  0  47 
0  39 
0  23 

e  1   29 

+  19 
0 
-28 
?L 

—         0-7 
elo)         — 

=  +238.,  iSX=  +40s.. 

i.SV 

=  +41s., 

To=18h.26m.37os. 

April  Id.  Readings  also  at  Oh.  (La  Paz),  Ih.  (Hehvan  and  Cape  Town),  2h. 
(Hehvau),  4h.  (2),  5h.,  and  6h.  (Stonyhurst),  7h.  (Stonyhurst  and 
Hehvan).  8h.  (Stonyhiu'st),  9h..  12h.,  and  14h.  (La  Paz),  15h.  (Stony- 
hurst), 18h.  (near  Zurich,  repetition  of  the  above),  21h.  (La  Paz),  23h. 
(near  Tacubaya). 


April  2d.  Ih.  om.  Os.     Epicentre  10'-2S.  143'-4E. 


A  =--790,   B=+-.'J87,  C=-177;         D  =  + -596,  E  =  + -803  ; 
G  =  +142,   H=-106,   K=--984. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

24°-7 

164 

e  5  34 

-    1 

e  9  55 

-   2 

e  12-5 

18-3 

Sydney 

24-7 

164 

7      0 

+  85 

— 

— 

11-0 

14-0 

Melbourne 

27-6 

177 

— 

— 

11   48 

+  56 

14-8 

19-8 

Manila 

33  -3 

320 

e  6  50 

-   9 

— 

— 

— 

— 

Perth 

33-4 

225 

13  45 

?S 

(13   45) 

+  75 

16-8 

— 

Batavia 

36-4 

273 

7   25 

0 

9    18 

?PR, 

— 

121 

Apia 

44  0 

100 

— 

— 

— 

— 

— ■ 

21  0 

Osaka 

43 -5 

351 

7   25 

-72 

— 

— 

— 

16-4 

Honolulu 

Co -5 

61 

e  17   12 

I 

c  23     6 

?SR, 

e  .30-0 

33-4 

Kodaikanal 

68-7 

285 

52  42 

?L 

— 

— 

(52-7) 

• — 

Mauritius          e. 

82-3 

250 

34   18 

?L 

— 

— 

(34-3) 

43-4 

Victoria 

99 '8 

42 

38  31 

?L 

— ■ 

— 

(38-5) 

49  -3 

Helvvan 

1141 

297 

30     0 

?S 

(30     0) 

+  117 

(38-0) 

— 

HambuTK 

122-9 

329 

e  20     0 

?PR, 

— 

— 

e  57  -0 

— 

De  Bilt 

126-2 

329 

— 

— 

e  36  44 

?SR, 

e  56-0 

64-2 

Rocca  di  Papa 

126-6 

315 

e  18   18 

[-52] 

e  26   30 

? 

70-1 

76-1 

StrasbourK 

126-8 

322 

— 

■ — 

— 

— 

e  58-0 

■ — 

Uccle 

127-3 

328 

— 

— 

e  37     0 

?SR, 

e  57-0 

— 

Edinburgh 

127-4 

337 

— 

— 

. — 

— 

62-0 

— 

Moncalieri 

12S-5 

320 

e  23   18 

?PR, 

37   41 

?SR, 

62  -6 

— 

Stonyhunst 

128-0 

334 

36      0 

> 

56      0 

? 

60-0 

— 

Paris 

129-4 

327 

— 

— 

e  30  42 

+  45 

62-0 

— 

Toronto 

130-2 

39 

_— 

— 

— 

— 

65-0 

72-7 

Tortosa 

135-2 

320 

. — 

— 

— 

— 

e  63-0 

78-2 

La  Paz 

138-9 

130 

18   24 

[-741 

— 

— 

68-5 

69-6 

San  Fernando  e 

142  0 

319 

67      0 

?L 

— 

— 

(67-0) 

1160 

N 

142-0 

319 

57     0 

?L 

— 

— 

(57-0) 

127  0 

Additional  readinprs  and  notes  :   Riverview  gives  MN  =  +17  •3m..  MZ  =  +  16-9m. 
Osaka    MN  =  +17-4m.  Honolulu    eL  = +26-7m.  Mauritius    PN  = 

+  35m.24s.  Do  Bilt  MN=+72-0m.  Strasboiu'H:  L=+63-0m. 

Toronto  eL=+66-5in.,     (  70-3m.,  and    +82-lm.  The  PN  for  San  Fer- 

pando  has  been  increased  by  2h.  to  be  consistent  with  PE  and  MN. 
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April  2d.  15h.  lOm.  Os.     Epiceutre  7=  ON.  137  -OE.  (as  ou  1918  June  29d.). 

A  =  -  -726,  B  =  +  -677,  C  =  +  122  ;         D  =  +  -682,  E  -  +  -731  ; 
G=-089,   H  =  +0S3,   K  =  --993. 

It  is  impossible  to  satisfy  the  observations  as  they  staud.  The  only  two  direct 
determinations  of  To  from  P  and  S  (Manila  15h.r2m.  15s.  and  Riverview 
lMi.llm.15s.)  are  discordant,  and  either  would  assign  values  of  A  to  these 
and  the  Japanese  stations  too  small  for  their  distance  apart,  unless  we  assume 
a  very  deep  focus. 


A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

Q 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

17-5 

297 

c  4  53 

+  42 

7      0 

-29 

7-8 

7-9 

Osaka 

27-7 

357 

5     2 

-63 

— 

— 

9  0 

9-0 

Tokyo 

28-8 

4 

7   34 

+  78 

— 

— 

10-6 

14-2 

Rivervie\\ 

430 

163 

e  8  59 

-41 

e  15     4 

^16 

e  20-7 

24-1 

Sydney 

430 

163 

12  30 

1 

16     0 

+  72 

19-8 

21-0 

Melboiu'ne 

45-4 

171 

— - 

— 

15   18 

—    2 

— 

26-3 

Simla 

60-7 

302 

30  42 

;h 

— 

— 

(30-7) 

— • 

Honolulu 

64-2 

70 

19     0 

IS 

(19     0) 

-15 

35-4 

41-4 

Victoria 

91-2 

40 

27   38 

? 

— 

— 

46-8 

Hehvau 

99-9 

302 

24     0 

JS 

(24     0) 

-115 



— 

De  Bilt 

108-1 

331 

— 

— 

— 

e  50-0 

53-9 

Strasbourg 

108-9 

326 

— 

— 

— 

— 

— 

66-3 

Edinburgh 

109-1 

337 

— 

— 

— 



50  0 

44-0 

Uccle 

109-3 

330 

— 

— 

e  36   18 

? 

e  51  0 

53-0 

Kew 

1110 

332 

— 

— 

— 

. — 

— 

67  0 

Moncalieri 

1110 

324 

e  21   31 

.'PRi 

28  57 

+  80 

35-0 

. — 

Oxford 

111-2 

332 

— 

— 

34     6 

?SR, 

— 

59-6 

Paris 

111-4 

329 

— 

— 

— 

— 

57  0 

68  0 

Algiers 

118-6 

319 

— 

— 

— 

■^ — 

65-0 

— 

San  Fernando 

124-5 

324 

75     0 

?L 

— 

— 

(75-0) 

80-0 

La  Paz 

153-6 

113 

20     0 

[-   1] 

— 

— 

75-0 

— 

Additional  readings  :     Manila  gives  MX 

=  +8-5m.           0 

saka  MN  -  +10  ^m. 

Rivervie«  MN  = 

=  +25 -5m. 

De  Bilt  MN  =  - 

f  54-4m. 

April  2d.  15h.  34m.  20s.     Epiceutre  37  -oN.  27  =  -5E.  (as  ou  1918  Nov.  13d.). 

A  =  +  -704,   B  =  +  -366,  C  =  +  -609  ;  D  =  +  -462,   E  =  -  -887  ; 

G=+-540,   H  =  +-281,   K=--793. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3-0 

27cS 

0  44 

-    3 

1   21 

-    2 

1-6 

2  1 

Pompeii 

10-5 

294 

6   40 

?L 

— 

— 

(6-7) 

— 

Lemberg 

12-6 

350 

e  0  40 

» 

— 

— 

e  8-8 

9  9 

Vienna 

13-4 

326 

14   17 

+  59 

6   18 

+  25 

8-0 

9-5 

Strasbom-g 

18-1 

314 

e  4   22 

+   4 

e  7   46 

+   4 

e  9-7 

11  1 

Algiers 

19-4 

275 

4   26 

-   8 

— 

— 

— 

. — 

Hamburg 

20-1 

328 

e  4   42 

0 

e  8  32 

+   7 

e  11-7 

15-0 

Uccle 

21-1 

316 

— 

— 

e  8  49 

+   3 

— 

— 

Paris 

21-3 

310 

e  4   54 

-   3 

e  12  34 

?L    ( 

e  12-6) 

— 

De  Bilt           E. 

21  4 

320 

e  6   52 

! 

e  8  58 

+    5 

11-7 

14-6 

N. 

21-4 

320 

— 



e  9     4 

-rll 

— 

12  5 

Oxford 

24-7 

314 

y  46 

?s 

(9  46) 

-11 

— 

— 

San  Fernando 

26-8 

278 

11   40 

?s 

(11   40) 

+  63 

— 

50-7 

Eskdalemuir 

27  -3 

321 

— 

— 

— 

14-7 

— 

Edinburgh 

27-5 

322 

e  9  10 

7 

e  15   52 

?L    ( 

e  15-9) 

— 

La  Paz 

104-3 

260 

55  44 

?L 

— 

(55-7) 

— 

Additional  readings  and  notes  :    Athens  gives  its  readings  3min.  early,  MN  = 
+  2-0m.         Hamburg  MNZ  =  +14  ■5m. 


April  2d.  licadiugs  also  at  Oh.  (Christchm'ch),  71i.  (Victoria  and  near  Oaxacu, 
Tacubaya,  and  Athens),  13h.  (Paris  and  La  Paz),  14h.  (La  Paz,  Taihoku, 
Tortosa,  and  Manila),  16h.  (Hamburg),  17h.  (Stonyhurst),  221i.  (near 
Athens). 
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April  3d.  Readings  at  Oh.  (San  Fernando),  3h.  (near  Tokyo  and  Mizusawa), 
lOh.  (near  Taihoku),  21h.  (Helwau). 

April  4d.  Readings  at  Oh.  (Capetown),  2h.  (La  Paz  and  San  Fernando),  7h. 
(La  Paz),  9h.  (near  Tacubaya),  llh.  (near  Osaka  and  Kobe),  15h. 
(Helwan),  I6I1.  (near  Taihoku),  171i.  (Batavia),  18h.  (Helwan  and  La 
Paz),  20h.  (near  Tokyo). 

April  od.  12h.  ISm.  26s.     Epicentre  41°-0N.  13'-5E. 

A=+-734,  B  =  +-176,  C  =  +  056. 
A       Az.  P.      0-C.        S.  0-C.        L.  M. 


Pompeii 

0-9 

110 

0   15 

+   1 

0  27 

+   2 

— 

0-7 

Rocca  di  Papa 

10 

321 

i  0   16 

+    1 

0   30 

+   2 

— 

0-7 

Florence 

3-2 

329 

1   29 

?S 

(1    29) 

+    1 

— 

2  0 

Padova 

4-5 

345 

1  35 

+  25 

2   :0 

ih 

(2-5) 

— 

Moncalieri 

5-8 

316 

c  2   16 

+  46 

3    29 

+  50 

51 

— 

Paris 

110 

319 

— 

— 

— 

— 

e  6-6 

— 

De  BUt 

12-5 

336 

— 

— 

— 

— 

e  5-3 

— 

Hamburg 

12-8 

351 

e  5  34 

?S 

(e  5  34) 

—    5 

— 

7-6 

No  additional  readings. 

April  5d.  15h.  52m.  20s.     Epicentre  4°-0S.  138°-0E.  (as  on  1915  Aug.  3d.). 

A  =  -  -741,  B  =  +  -667,  C  =  -  070  :         D  =  +  -669,   E  =  +  -743  ; 
G  =  +-052,   H  =  --047,  K  =  --998. 

This  is  only  a  rough  approximation  to  the  time  and  place  of  the  shock.  The 
evidence  is  slight  and  conflicting. 

A       Az.           P.       O-C.         S.          0-C.        L.  M. 

o          o         m.  s.         s.         m.  s.           s.           m.  m. 

Manila                        251      317      e  6  34      +55          —                —           —  — 

Adelaide                    30-9      179          —              —       12  25        +35        14  1  20-7 

Batavia                     31-3     263      eO  23      -18      e  8   11        JPR,          —  — 

Riverview                 32-2     159      c7      2      +12(el2   34)       +23    e  12-6  16-2 

Melbourne               34-4     170         —             —         —               —       18-5  19-3 

Perth                          34-8     214        12  35        «S        (12  35)       -17        200  — 

Zi-ka-wei                 38-6     337      c  7  46      +   3    e  13  31        -15          —  — 

Helwan                    106-3     300        28  40        JS        (37   40)       .'SR,          —  — 

Hamburg               114-9     329         —             —         —               —       53-7  — 

De  Bilt            E.      118-2     328    e  20     4      ?PR,  e  30   11         +95    e  60-7  620 

X.      118-2     328          —              —         —                —   e59-7  64-5 

Strasbourg             118-7     322         —             —         —               —   e  62-7  — 

Uccle                        119-3     327          —              —         —                —       54-7  — 

Edinbiu-gh              119-5     336          —              —         —                —       61-7  — 

Eskdak-mnir          119-9     336          —              —       29   40        +52           —  — 

Stonyhursl             120-7      334          7   40           !          15   10          !P         22-2  — 

Paris                         121-0     327    e  20  44      ?PR,        —                —       63-7  — 

La  Paz                    147-0     129       19  20    [-31]        —               —       39-9  43-0 

Additional  readings  :     Riverview  records  eS  as  eL  and  gives  eS  =  +10m.43s., 
MZ  =  +21 -701.         Helwan  gives  its  two  readings  as  PN  and  PE. 

April  5d.     Readings  also  at  Oh.  (rfan  Fernando),  5h.  (near  Oaxaca),  lOh.  (Capo 
Town),  llh.  (La  Paz),  14h.  (Helwan),  15h.  (La  Paz).  16h.  (Stonyhurst, 

Batavia,  and  near  Rocca  di  Papa,  Pompeii),  18h.  (Manila),  20h.  (near 
Tacubaya),  21h.  and  23h.  (La  Paz). 

April  Od.  161u  43m.  20s.     Epicentre  15"-6N.  97'-8W. 

A  =  -131,   B  =  --954.  C=+-269:  D  =  --991,   E  =  +  136  ; 

U  =  -036,   H  =  --266,   K  =  - -963. 

A        Az.            P.        O-C.          S.          0-C.         L.  M. 


„ 

3 

m.  8. 

s. 

m.  s. 

8. 

m. 

m. 

Oaxaca 

1-7 

35 

0  41 

+  15 

(0  41) 

-    7 

0-9 

1-0 

Tacubaya 

4  0 

341 

1   24 

+  22 

— - 

3-3 

3-5 

Mazatlau 

11-1 

315 

2  45 

-    1 

— 

— 

7  0 

7-3 

Tucson            E. 

20-4 

327 

11   18 

?L 

— 

— . 

11-5 

11-9 

Chicago 

27-6 

17 

6     7 

+    3 

11      3 

+  11 

17  0 

— 

Georgetown 

29-5 

34 

e  6  17 

-    6 

11    50 

+  24 

— 

— 

Berkeley 

31-0 

321 

— 

— 

— 

— 

c  15-8 

— 

Continued  on  next  payc. 
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A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Toronto 

32°1 

2(5 



— 

19  52 

? 

26-6 

— 

Ottawa 

35  1 

28 

17     5 

-  9 

12  40 

-17 

— 

— 

Victoria 

38-9 

333 

13  56 

?S 

(13  56) 

+    5 

20-3 

24-3 

La  Paz 

43-6 

137 

e  8  23 

0 

15  58 

+  62 

23-7 

27-3 

Stonyhurst 

80-6 

38 

24  52 

7 

— 

— 

— 

— 

Saji  Feruaudo 

82  1 

53 

43   40 

?L 

— 

— 

(43-7) 

44-7 

Paris 

84-9 

40 

— 

— 

c  23  37 

^19 

39-7 

— 

De  Bilt 

E. 

85-4 

37 

— 

— 

e  23   26 

-r     3 

e  42-7 

46-6 

N. 

85-4 

37 

— 

— 

— 



e  44-7 

46-5 

Uccle 

85-4 

38 

e  12  54 

+    4 

e  23   13 

-10 

e  40-7 

— • 

Strasbourg 

88-2 

39 

e  13   10 

+   4 

e  24     4 

+  10 

e  46-7 

— 

Algiers 

89-1 

51 

e  24     5 

?S   ( 

e  24     5) 

T-       1 

50-7 

— 

Helwan 

1131 

47 

68  40 

?L 

— 

— 

(68-7) 

— 

Additional  readings  :    Oaxaca  readinss  increased  by  3niiu.     Ottawa  gives  To  ^ 
16h.43m.22s.  San  Fernando  MX  = +47  •7m.         Helwan  P  = +69m.40s. 

April  6d.  19h.  2m.  25s.     Epicentre  5°-0S.  155  =  -0E.  (as  on  1913  .July  22d.). 
A  =  -  -903,  B  =  +  -421,  C  =  -  087  ;         D  =  +  -423,  E  =  +  -906  ; 


G  =  +079,   H  =  -037,  K 


•996. 


Tliis  earthquake  does  not  seem  to  afford  a  good  determination  without  the 
assumption  of  a  deep  focus.  Although  there  is  no  anti-centric  support  to 
this  hypothesis,  it  might  be  noticed  that  ou  1918  Dec.  25d.  an  earthquake 
occiurred  in  tliis  neighbom-hood  wliich  required  a  very  great  depth,  0  070, 


to  bring  its  reading 

s  int<j  hue. 

In  the  present 

case 

l)-05C 

is  sufficient. 

Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

fc 

O-C. 

L. 

M. 

p 

^ 

m. 

s. 

8. 

m. 

y. 

s. 

m. 

111. 

Riverview 

-31 

29-0 

186 

eA 

41 

-66 

e  10 

15 

-   5 

e  13-1 

15-3 

Sydney 

-3-1 

29-0 

186 

5 

53 

+  6 

10 

5 

-15 

13-2 

14-3 

Adelaide 

-3-5 

33-6 

205 

— 

— 

11 

5 

-31 

14-1 

17-6 

Melbourne 

-3-5 

34-1 

192 

6 

17 

-17 

11 

41 

-   3 

15-7 

17-5 

Manila 

-3^9 

39-0 

301 

e6 

56 

-18 

12 

33 

-25 

16-2 

18-2 

Mizusawa 

-4-4 

45-5 

347 

7 

58 

-   6 

_ 

— 

— 

— 

Perth 

-4-5 

45-9 

229 

16 

23 

f 

14 

46 

+  19 

26-2 



Batavia 

-4-6 

48-0 

266 

8 

25 

-4 

15 

10 

+  16 

e22-6 



Zi-ka-wei 

-4-6 

48-3 

321 

e8 

49 

-25 

e  14 

59 

-T-      1 

— 



Honoluhi 

-5-0 

53-0 

58 

9 

11 

+  17 

i  16 

11 

+  17 

24-5 

36-8 

Colombo 

-6-0 

75-9 

279 

20 

35 

?S 

(20 

35) 

+  10 



43-6 

Kodaikanal 

-6-1 

78-7 

282 

46 

5 

?L 

— 

(46-1) 



Berkeley 

-6-4 

87-3 

50 

— 

— 

e22 

35? 

+   1 



Victoria 

-6-5 

88-3 

41 

— 

— 

16 

1 

?PR, 

21-4 

29-3 

Mauritius 

-6-6 

94-9 

250 

23 

35 

?S 

(23 

35) 

-20 

— 

53-9 

Chicago 

— 

113-6 

47 

28 

50 

?S 

(28 

50) 

+  51 

53-1 

_ 

Toronto 

— 

118-7 

41 

— 

— 



43-8 



Cape  Town 

— 

123-5 

224 

32 

30 

?SR, 

- 

— 



71-3 

Hamburg 

— 

123-7 

335 

e20 

35 

?PR, 

_ 

— 

e58-6 



De  Bilt 

— 

126^7 

337 

e  20 

45 

?PR, 

e30 

59 

+  81 

e56-6 

60-3 

Stonyhurst 

— 

127-8 

341 

38 

35 

?SR, 

43 

35 

? 

56.6 

621 

Uccle 

— 

128-0 

337 

20 

47 

?PR, 

27 

23 

-144 

e55-6 

60-6 

Strasbourg 

— 

128-3 

332 

20 

38 

?PKj 

_ 



e62-6 

Rocca  di  Papa 

— 

130-2 

322 

i  19 

40 

[  +  22] 

21 

36 

?PR, 

e59-6 

69-6 

Paris 

— 

130-4 

336 

e20 

35 

?PR, 

- 



62-6 



Moncalieri 

— 

130-9 

330 

e20 

59 

?PR, 

34 

13 

?SK, 

58-8 



La  Paz 

— 

132-2 

118 

19 

28 

[-^  5] 

30 

46 

•> 

55-4 

58-4 

Tortosa 

— 

137-5 

331 

p  21 

35 

?PK, 

- 



c  64-6 

67-6 

Algiers 

— 

139-1 

325 

e21 

25 

?PK, 

_ 



76-6 

Rio  Tinto 

— 

143-5 

336 

21 

35 

?PKi 

- 

— 

27-6 

Additional  readings  and  notes:  Riverview  gives  PS  = +10m.37s.,  MX  = 
+  14-2m.,     MZ  =  +15-9m.  Adelaide    SR,  = +12m.50s.  Manila    MX 

=  +17-8ni.  Mizusawa    PX=+8m.lls.    (O-C. -+7s.).  Mauritius 

PE=+22m.47s.  Toronto    L;  =  +34-7m.  De    Bilt    e  = +39ni.57s.. 

MN  =  +63 -em.  Uccle  e  =  +37m.35s.  ( ?SR,).  Rocca  di  Papa  ePX  = 

+  18m.476. 


April  Ud.  Readings  also  at  Oh.  (Miinila.  AlLiicrs.  San  Fcrjiamlu.  and  near  Mizu- 
sawa), Ih.  (La  Paz  (2)  ),  12h.  (Harvard).  lOh.  (Stonyhurst  (4)  ),  18h. 
(Coimbra  and  near  La  Paz),  20h.  (La  Paz.  Mizusawa,  and  Toronto), 
21h.   (Toronto,   Victoria,   Riverview,  and  near  Manila),   23h.   (Algiers). 
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April  7(1.      Readings  at  Oh.  (.San  Feruaudo),  llh.  (La  Paz),  17h.  (uear  Batavia), 
I'Jli.  (Tokyo),  20h.  {iiau  Feruaudo),  221i.  (uear  La  Paz). 


AprU  8d.  Readings  at  Oh.  (Manila),  Ih.  (De  Bilt  and  Paris),  8h.  and  lOh.  (La 
Paz),  14h.  (Riverview  (2)  and  Sydney),  loh.  (Helwan),  16h.  (La  Paz 
and  near  Tacubaya),  22h.  (Riverview). 


April  9d.  Readings  at  ih.  (near  Balboa  Heights).  5h.  (Manila),  6h.  (San  Fer- 
nando), 8h.  (near  Mizusawa),  llh.  (Azores),  14h.  (La  Paz,  near  Osaka, 
Mizusawa  (2),  and  Manila),  loh.  (Victoria  and  Toronto),  16h.  (La  Paz), 
17h.  (near  Zurich),  19h.  (Batavia  and  Riverview),  21h.  (Sau  Fernaudo). 


April  lOd.     Readings  at  2h.  (Algiers),  oh.  (near  Kobe),  7h.  (La  Paz),  8h.  (Helwan 
and  Victoria),  lOh.  (near  Mizusawa),  13h.  and  22h.  (San  Fernando). 


1920.     April  lid.  23h.  3m.  35s.     Epicentre  48°  3N.  152°  OE. 


A  =  --587, 

B-  +312,  C 

=  +-747 

;        D 

'  =  -r -470, 

E  =  + 

•883  ; 

G  =  - 

•659, 

H  =  +351,   K  = 

=  -•665. 

A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  8. 

s. 

m.  s. 

6. 

m. 

m. 

Ootomari 

6-4 

258 

2     6 

+  28 

— 



34 

3-8 

Hakodate 

10-3 

235 

e  2   29 

—    5 

— 

. — . 

— 

— 

Mizusawa 

E. 

12  1 

224 

3     0 

0 

5   14 

-   7 

— 

— 

Tokyo 

15-6 

220 

4     5 

+  18 

4  23 

} 

6-8 

69 

Nagoya 

17-2 

226 

4      8 

-r    1 

— 

— 

— 

— 

Osaka 

18-4 

228 

4   26 

+    4 

(7   54) 

+   5 

7-9 

8-7 

Kobe 

18-5 

229 

4   25 

+    2 

(7   47) 

-   4 

7-8 

8-8 

Nagasaki 

22-8 

235 

e  5   13 

-   2 

(e  9     3) 

-18 

e  90 

— 

Zi-ka-wei 

28-8 

245 

e  7      5 

+  49 

10  53 

-20 

— 

— 

Taihoku 

33-4 

238 

— 

— 

e  12  28 

-   2 

— 

— 

Manila 

42-3 

229 

c  8  22 

+    9 

12  20 

? 

14  0 

15  1 

Honolulu 

47-9 

106 

15   37 

JS 

(15   37) 

-16 

e  24-8 

25-6 

Victoria 

53-2 

56 

10  36 

+  69 

(17     0) 

+   1 

17  0 

23-9 

Batavia 

67-3 

231 

c  11      6 

+   6 

e  19  17 

-37 

e  24  4 

— 

Hamburg 

73-2 

339 

e  11   37 

0 

e  21      3 

-    1 

e  34-4 

36-4 

Eskdaleinuir 

74-3 

348 

— 

— 

i  21   13 

-   5 

37  4 

— 

.Stouyhurst 

75C 

346 

21    25 

'S 

(21   25) 

-    8 

31  0 

— 

Chicago 

75-7 

42 

e  14  40 

;PR, 

21   13 

-21 

29-9 

— 

De  Bilt 

E. 

75-7 

340 

11   54 

+  1 

21  35 

+    1 

32-4 

41-8 

X. 

75-7 

340 

— 

— 

— 

— 

36-4 

41  6 

Budapest 

75-8 

330 

11   .-id 

+  1 

— 

— 

— 

— 

Vienna 

761 

331 

i  11   56 

0 

— 

— 

• — 

22-2 

Uccle 

771 

340 

e  12     0 

—  2 

21   57 

+   7 

e  34  4 

— 

Kew 

77-4 

345 

- — 

— 

— 

— 

— 

50-4 

Ottawa 

77-4 

32 

— 

■ — . 

e  21   33 

-20 

— 

— 

Toronto 

77-5 

37 

— 

— 

— 

— 

45  3 

— 

Strasbourg 

78-3 

337 

12     7 

2 

— 

— 

e  37  4 

— 

Zurich 

E. 

79-2 

336 

e  12   13 

-    1 

i  12  17 

? 

— 

— 

N. 

79-2 

336 

e  12  12 

—    2 

i  12  16 

I 

— 

12-4 

Z. 

79-2 

336 

c  12  11 

—    3 

i  12  15 

9 

— 

— 

Paris 

79-3 

340 

e  12   16 

+    1 

e  22  14 

-1 

41  4 

• — 

Besaucon 

80-0 

339 

12  20 

+    1 

22  27 

+   4 

37-4 

— 

Florence 

81-6 

332 

12     0 

-28 

22  26 

-16 

344 

51-4 

Harvard 

81-6 

30 

— 

— 

22  30 

-12 

— 

— 

Moncalieri 

81-6 

336 

12  34 

+    6 

22   36 

-   6 

33  5 

49-7 

Rivc^vie^^ 

82-2 

181 

e  12  56 

+  25 

e  22  26 

22 

e  33-9 

38-5 

Washington 

82-5 

38 

e  12  42 

+   9 

22  28 

-24 

37-9 

— 

Georgeto^Mi 

82  o 

38 

e  12  25 

-  8 

22  42 

-10 

48^5 

— 

Rocca  di  Pap4 

83  0 

330 

e  12  34 

-   2 

— 

— 

— 

12-8 

Helwan 

85-6 

312 

12  25 

-26 

(22  25) 

-61 

— 

— 

Tortosa 

S7-4 

340 

12  52 

-   9  (e  22   25) 

-80 

e  22  4 

251 

San  Fernando 

930 

345 

41  25 

?L 

— 

— 

(41-4) 

57-2 

La  Paz 

134-4 

59 

i  19  35 

[+   6] 

— 

— 

67  4 

— 

F<jr  Soles  see  next  page. 
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Notes  to  April  lid.  23h.  3m.  35s. 

Additional  readings  and  notes:     Mizusawa  gives  MN=+5m.9s.  Osaka 

MN=+8  1m.  Kobe  MN=+8-9m.  Manila  MN=+16-6m.,   T„  = 

23h.6in.598.  Honolulu  records  S  as  P  and  gives  S=  +19m.258.  (?SR,). 

Eskdalemuir  records  S  as  i  and  gives  S?  =  +26m.42s.  Stonyhiu'st  S  = 

+  25m.438.  Do     Bilt    T„  =23h.3m.46s.     Epicentre     45°-5N,     153'0E. 

Vienna  i=  +  12m. 68.     The  shock  seems  to  have  been  mistaken  for  a  local 
one    at   Vienna    and    Ziu-ich.  Uccle    SR,  = +27m.ls.,    T„  =23h.3m.36s. 

Toronto  L  =  +27 -Im.  and  48 -Sm.  Florence  MN  =  +50-4m.  and  +52-9m. 

Harvard  gives  ?N  at  5  times,  including  that  read  as  S.     The  other  four  are 
+  19m.4l8.,    +21m.55s.,    +22m.30s.,  and    +22m.35s.  Rivervievv  MN  = 

+  44-8m..   To  =23h.5m.0s.  Helwan  gives  its  readings  as  PN  and  PE. 

La  Paz  gives  L  =  +58-4m.  and  +85-9m. 


April  lid.  Readings  also  at  3h.  (Helwan),  6h.  (near  Rocca  di  Papa),  9h.  (Helwan), 
13h.  (Zi-ka-wei  and  near  Taihoku),  17h.  (2)  and  18h.  (2)  (Stonyhurst), 
19h.  (Apia,  Riverview,  and  Stonyhurst  (2)  ),  20h.  (La  Paz,  Stonyhurst, 
and  Colombo),  21h.  (Helwan.  Stonyhurst,  and  San  Fernando),  22h. 
(Stonyhur.st  and  Manila),  23h.  (Stonyhurst). 


April  12d.  Readings  at  Oh.  (Berkeley  and  near  Florence),  2h.  (Stonyhurst  (3)  ), 
3h.  (La  Paz),  6h.  (La  Paz),  8h.  (Helwan),  14h.  (Helwan,  Mizusawa,  and 
near  Osaka  and  Kobe),  17h.  (Helwan,  near  Tokyo  and  Mizusawa,  and 
near  Vieques),  18h.  (Helwan),  19h.  (Rio  Tinto),  20h.  (Port  au  Prince). 


April  13d.  Readings  at  Oh.  (Taihoku  and  La  Paz),  2h.  (Colombo),  3h.  (La  Paz), 
4h.  (Point  Loma),  5h.  (near  Osaka  and  Kobe),  lOh.  (Nagasaki),  14h. 
(Chicago  and  near  Mazatlan),  17h.  (Harvard  and  Chicago). 


April  14d.  Readings  at  Oh.  (Algiers),  3h.  (near  Athens),  12h.  (La  Paz),  13h. 
(Rocca  di  Papa),  18h.  (Osaka),  20h.  (Rio  Tinto),  21h.  (San  Fernando), 
23h.  (La  Paz). 


April  15d.  12h.  13m.  30s.     Epicentre  33°-0N.  139''-0E. 

A  =  -  -633,  B  =  +  -550,  C  =  +  -545  ;         D  =  +  -656,   E  =  +  -755  ; 
G  =  --411,  H  =  +-357,  K  =  --839. 

A        Az.  P.        O-C.         S.  0-C. 


Tokyo 

2-5 

13 

0   57 

+  18 

Osaka 

3-4 

299 

0  57 

+    4 

Kobe 

3-6 

298 

0   54 

-   2 

Mizusawa 

6-3 

15 

1   34 

-   2 

Zi-ka-wei 

15  0 

268 

e  3     4 

-35 

Manila 

24-7 

226 

e  6  30 

+  55 

Helwan 

87-1 

304 

21   30 

?S 

La  Paz 

150-5 

63 

19  21 

[-35] 

L. 

M. 

m. 

m. 

1-7 

1-8 

1-7 

2-7 

1-6 

1-7 

2  48        -   4  —  — 

(21   30)     -132  —  — 

Additional  readings:      Osaka  gives  MN=+2-9s.         Helwan   PN=+7m.30s. 


April  15d.     Readings  also  at  2h.  (Helwan),   lOh.  (La  Paz),  12h.  (La  Paz),  19h. 
(San  Fernando),  20h.  (near  Mizusawa). 


April  lOd.  •22h.  35m.  1.5s. 

A  =  --522,   B  =  - 
G  = 
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Epicentre  o7°-;?N.  165°-0W. 
•140,  C  =  +  -842  ;  D  =  -  -259,   E  =  -f  -966  ; 


•813,   H 


•218.  K  =  -•540. 


Very  uncertain. 


A 

Az. 

P. 

0-C. 

S. 

O-C 

L. 

M. 

J 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

26  2 

92 

(5  51) 

-r    1 

— 

— 

5-8 

15  2 

Berkeley 

33  -9 

lUS 

. — 

e  13  45 

-1-  66 

— 

— 

Honolulu 

36  3 

169 

8  45 

?PR, 

— 

— 

— 

20  0 

Cliicagro 

49-(; 

75 

6   25; 

-159 

11    30 

?PRj 

17  6 

— 

Toronto 

52-3 

67 

— 

— 

— 

— 

e  28^0 

29  0 

Ottawa 

52  9 

61 

— 

— 

— 

• — 

24^8 

— 

Ithaca 

54-7 

65 

— 

— 

— 

. — 

29^8 

— 

Zi-ka-wei 

55-5 

276 

e  1  49 

7. 

— 

— 

■ — - 

— 

Georgetown 

57  0 

69 

e  11   14 

+  82 

— 

. — 

35  0 

— 

Washington 

57  0 

69 

— 

— 

— 

• — 

e  28-2 

— 

Harvard 

57-3 

61 

— 

— 

13   48 

?PRi 

29  0 

35-5 

Eskdalemuir 

66  4 

11 

i  12  54 

?PRi 

— 

— 

32-8 

— 

Hamburg 

690 

3 

e  30   45 

7 

— 

— 

38^8 

428 

De  Bilt           E. 

70-3 

6 

e  11   18 

-1 

e  20   28 

_   2 

e  33  8 

429 

X. 

70  3 

6 

— 



— 

— 

e  30-8 

42-5 

Kew 

70-5 

10 

— 



— 

— 

— 

51-8 

Uccle 

71-6 

8 

— 



(20   45) 

0 

e  30-8 

— 

Strasbourg 

74  0 

4 

— 



— 

— 

6  41-8 

— 

Simla 

77^4 

311 

e  34   21 

?L 

. — 

— 

(e  34-4) 

Moncalieri 

775 

5 

e  16     5 

?PR, 

29  23 

?SRi 

43-5 

— 

Rocca  di  Papa 

81  •O 

1 

i  5  58 

I 

16  25 

?PRi 

e  47-2 

53-2 

Rio  Tinto 

83  2 

17 

30   45 

?SR, 

— 

— 

— 

63-8 

San  Fernando 

.•S4-6 

17 

15   45 

?PR, 

— 

— 

(48^8) 

58-8 

Helwan 

91  8 

347 

18   45 

?PRi 

(23  45) 

-48 

— 

Additional  readings  and  notes  :   Chicago  gives  L  =-  + 17  •7m.     All  these  readings 
are  assumed  to  be  lOmin.  early.  Toronto  L?  = -(- 12-8m.,  L  =  +22^0m. 

Ottawa  e?E  =  — 12m.l5s.,   e?X  =  —  13m.33s.  Georgetown  eE  and  X  = 

-rllm.lls.  Washington    L  =  -r-34-8m.  Harvard    eE  = -f  15m.39s., 

LX  =  -r29-6m..    MX  =  -r35-2m.,    T„  =22h.27m.42s.  Uccle    reads    S    as 

SR,  and  gives  eS  =  +14m.l5s. 


April  16d.     Readings  also  at  6h.  (Taihoku),  16h.  (La  Paz),  18h.  (Taihoku). 


April  17d.     Readings  at  Oh.  (San  Fernando),  4h.   (Manila),  5h.   (Batavia),   lOh. 
(near  Mizusawa),  17h.  (Helwan),  21h.  (San  Fernando). 


April  18d.  21h.  Ira.  45s.      Epicnetre  57°-3N.  165'0W.  (as  on  April  16d.  22h.). 
A  =  -  522,   B  =  -  140,  C  =  +  -842  ;  D  =  -  -259,   E  =  +  -966  ; 


Sitka 

Victoria 

Chicago 

Ann  Arbor 

Toronto 

Ottawa 

Ithaca 

Northficld 

Washington 

(icDrgetown 

Clicltenhani 

Harvard 


K. 


X. 


G  =  --813,   H  =  --218,  K=-540. 


15-9 
26-2 
49-6 
51  2 
52-3 
52-9 
54-7 
55-2 
57  0 
57  0 
57  3 
57  3 


Az. 

78 
92 
75 
70 
67 
61 
65 
60 
69 
69 
69 
61 


O-C. 


m.  s. 
e  6  54 


25     5       ?L 


e  29     5 
29  53 


?L 
?L 


29  26       ?L 


S. 

m.  s. 

(e  6  54) 

26     0 


30  4 

31  43 


O-C. 


?L 


L. 

m. 

7-8 

13  1 

26-4 

27  1 

246 

e  27-8 

e  28  6 

e  32  2 

33  2 

31  4 


M. 

m. 

90 

146 


—       30  3        312 


Additional  readings:      Sitka  gives  ePN=+7m.589.    (?eLN),   MN  =  +10  0m. 
Ann    Arbor    MN  =  +27-3ni.  Ottawa    e=+28m.l08.  Georgetown 

LZ  =  +33-5m.  Cheltenham      PN  =  +29m.57s.,      PR,EN  =  +30m.27s., 

SR,N  =  +33m.l7s.,  SR,E  =  +33m.43s. 
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April  18d.  Readings  also  at  2h.  (near  Osaka  and  Kobe).  4h.  (near  Nagasaki), 
5h.  (La  Paz),  7h.  (near  Rocca  di  Papa,  Pompeii,  and  Athens),  8h.  (near 
Batavia),  13h.  (near  Manila),  14h.  (near  Algiers),  16h.  (La  Paz),  20h. 
(San  Fernando  and  Apia). 

1920.     April  19d.  21  h.  6m.  25s.      Epicentre  18°  4N.  94°  3 W. 

A  =-071.   B  =  --94G,   C=+:U6;  D  =  --997.    E  =  +  075  ; 

G -=  -  024,   H---310,   K---949. 


Station  and 

A 

Az. 

1 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Component 

o 

m 

.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Oaxaca 

2°7 

240 

0 

1 

-41 

— 

— 

0-2 

— 

Tacubaya 

4-9 

282 

0 

39 

-37 

— 

— 

10 

1-3 

Mobile 

13-4 

23 

e  4 

45 

+  87 

7      1 

?L 

7-4 

7-9 

Tucson 

E. 

20-3 

316 

4 

26 

-19 

8     4 

-25 

10-2 

11-3 

Chicago 

24  0 

12 

i  5 

30 

+   2 

9   52 

+    8 

11-8 

— 

Cheltenham 

E. 

25-3 

33 

5 

47 

+   6 

— 

— 

20-3 

24-0 

X. 

25-3 

33 

5 

47 

+    6 

10   25 

+  16 

17-6 

24-2 

Georgetown! 

E. 

25-4 

32 

5 

48 

+    6 

10  30 

+  19 

e  12-3 

— 

Z. 

25-4 

32 

5 

47 

+    5 

— 

— 

21-8 

• — 

Washington 

25-4 

32 

5 

45 

+    3 

10   23 

+  12 

— 

— • 

Ann  Arbor 

E. 

25-5 

18 

5 

59 

+  16 

10      5 

-    8 

12-2 

— 

E. 

25  -5 

18 

5 

35 

-   8 

10   17 

+    4 

12-2 

— 

X. 

25-5 

18 

5 

59 

+  16 

10   11 

-   2 

— 

— 

Vieques 

E. 

27-4 

86 

6 

37 

+  35 

11   35 

+  47 

16-0 

17-2 

Toronto 

28  1 

23 

6 

59 

+  50 

11   11 

+  10 

e  23-6 

26-6 

Ithaca 

28-4 

28 

6 

0 

-12 

10   57 

-    9 

15-2 

• — 

Lick 

30-5 

315 

e  5 

59 

-34 

— 

— 

— 

— 

Harvard 

E. 

31  0 

34 

6 

33 

-   5 

10  39 

-72 

e  11-7 

— 

X. 

31  0 

34 

e  6 

32 

-   6 

(11   48) 

-   3 

e  11-8 

— ■ 

Ottawa 

311 

26 

6 

35 

-   4 

11   47 

-   6 

— 

— 

Berkeley 

31-2 

316 

e  () 

4 

-36 

- — 

— 

e  16-8 

— 

Northfleld 

31-5 

30 

- 

— 

e  10  35 

-85 

— 

— 

Victoria 

38  1 

330 

9 

25 

JPRt 

12  52 

-47 

17-8 

23-2 

La  Paz 

43-4 

141 

8 

21 

0 

14  53 

-   1 

17-8 

21-4 

Honolulu 

59-6 

284 

e  10 

11 

+    2 

i  17   41 

-37 

26-3 

30-1 

Coimbra 

75-2 

51 

11 

55 

+   5 

21   47 

+  19 

36-4 

— 

Edinbiu'gh 

75-4 

37 

21 

31 

?S 

(21   31) 

+    1 

37-6 

411 

Eskdalemuir 

E. 

75-5 

37 

12 

2 

+  10 

21   47 

+  15 

37-6 

— 

Stonyhurst 

76-3 

39 

21 

35 

■?s 

(21   35) 

-    6 

35-6 

391 

Rio  Tinto 

77-0 

54 

15 

35 

?PRi 

■ — . 

— 

— 

26-6 

Oxford 

77-5 

40 

12 

36 

+  32 

22     9 

+  14 

— 

— 

San  Fernandc 

77-7 

55 

12 

8 

+   3 

22     5 

+    8 

■ — 

25-6 

Kew 

78-1 

40 

. — 

- 

— 

— 

— 

— 

23-6 

Granada 

79-5 

54 

12 

29 

+  13 

22  46 

+  28 

— 

— 

Paris 

80-6 

41 

e  12 

25 

+    2 

e  22  23 

-   7 

41-6 

— 

De  Bilt 

81  1 

38 

12 

34 

+    8 

22  48 

+  12 

e  39-6 

40-5 

Uccle 

811 

40 

12 

26 

0 

22  46 

+  10 

e  39-6 

■ — 

Tortosa 

81-6 

50 

12 

35 

+    7 

23   18 

+  36 

35-7 

47-9 

Barcelona 

82-6 

48 

e  12 

35 

+    1 

(22  54) 

+    1 

22-9 

— 

Besancon 

83-3 

42 

12 

42? 

+    4 

— 

— 

— 

— 

Hamburg 

83-4 

36 

i  12 

37 

-    1 

6  23   13 

+  12 

e  41-6 

43-6 

Strasbourg 

84  0 

41 

12 

39 

-   3 

6  23   14 

+   6 

45-6 

■ — • 

Algiers 

84-7 

52 

12 

46 

0 

23   11 

-    5 

38-6 

51-6 

Zurich 

84-9 

42 

12 

46 

-   1 

— 

— 

— 

— 

Moncalieri 

85-2 

45 

13 

6 

+  17 

23   16 

-   5 

31-3 

• — 

Vienna 

89-3 

39 

i  13 

4 

-   8 

6  24   35) 

+  29 

e  24-6 

• — 

Rocca  di  Papa 

89-8 

46 

e  12 

45 

-30  (e  24    11) 

-   1 

24-2 

26  1 

Pompeii 

E. 

91-5 

46 

13 

35 

+  11 

24  35 

+   6 

— 

— 

Helwan 

108-8 

48 

19 

35 

?PRi 

— 

— 

— 

— 

Simla 

129-8 

9 

e  22 

5 

?PR, 

— 

— 

(61-1) 

74-8 

Manila 

132-1 

311 

e  18 

35 

[-48] 

— 

— 

— 

— 

Mauritius 

153-7 

98 

75 

5 

?L 

■ — 

— 

(75-1) 

— 

Batavia 

156  0 

298 

e  19 

11 

[-52] 

— 

— 

22-2 

Additional  readings  :    Tacubaya  gives  all  three  components  for  L  and  M  which 
are    substantially    the    same.  Mobile    eP=+5m.5s.  and   +5m.23s. 

Georgetown  SX  =  +  10m. 31s.,  the  other  N  readings  being  the  same  as  the  E 
or  Z.     T„=21h.6m.l5s.  Vieques   SX  =  -llm.45s.  Toronto   eS  = 

+  12m.35s..     i=+20m.41s..     and      +21m.41s..     also     eL.=  +33-6m.      T„  = 
21h.Sm.6s.  Harvard    PRiE  = +7m.47s.,      PR,N  = +7m.43s..      T„  = 

21h.7m.48s.  Berkeley  ePX  =  +6m.5s.  Coimbra  IE  =  +12m.23s..  iN  = 

+  22m.l5s.     To  =21h.6m.26s.  .Stonvhur.st   reads   S   as   P   and   gives   S  = 

+  26m.35s.  San    Fernando    MN  =  +49-6m.     To  =21h.6m.34s.  Paris 

i= +12m.50s.  and  +23m.lls.     T„  =21h.6m.50s.  De  Bilt  SN  = +23m.l3s. 

i=+24m.6s.,      MN  =  +41-9m.     T„  =21h.6m.43s.  Ijccle    i  =  +12m.53s.. 

SR,  =  +28m.0s.     To  =21h.6m.28s.  Zurich    e=+13m.l4s.  Vienna 

iN  = +17m.lls..    L  =  +38-6m.         Rocca   di    Papa    ePN  = +12m.598.,    eS  = 
+  15m.53s. 
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April  10(1.  Readings  also  at  3h.  (near  Batavia  (3)  ),  -Ih.  (Zurich),  llh.  (La  Paz), 
1-lh.  (Batavia),  16h.  (Stonyhurst),  17h.  (Batavia),  20h.  (La  Paz  and 
Manila). 

April  20d.  Readings  at  2h.  (San  Fernando),  ?>h.  (near  Algiers),  oh.  (near  Taihoku), 
lOh.  (near  Tokyo  and  near  Miziisawa  ditterent  shocks),  1.5h.  (La  Paz  and 
Manila). 

April  21d.  Readings  at  Oh.  (San  Fernando).  4h.  (Apia  and  La  Paz),  llh. 
(Colombo),  12h.  (Taihoku),  19h.  (Apia),  21h.  (Batavia,  La  Paz,  and  near 
Oaxaca  and  Tacubaya),  22h.  (San  Fernando). 

April  22d.  Readings  at  Oh.  (La  Paz),  2h.  (San  Fernando),  4h.  (La  Paz),  7h. 
(Cape  To^^^l).  8h.,  12h.,  and  loh.  (near  Mizusawa).  16h.  (near  Tokyo), 
17h.  (Cape  To«-n).  19h.  (La  Paz),  22h.  (Nagasaki),  23h.  (San  Fernando). 

April  23d.  Readings  at  Oh.  and  2h.  (near  Mizusawa),  oh.  (Nagasaki),  8h.  (Ucele 
and  Hamburg),  9h.  (Hehvan).  lOh.  (La  Paz),  llh.  (near  Mizusawa),  12h. 
(La  Faz),  14h.  (Cape  Town),  loh.  (near  Mizusawa  and  Tokyo),  18h. 
(Taihoku  and  San  Fernando),  19h.  (Uccle,  La  Paz,  De  Bilt.  Pompeii, 
Rocca  di  Papa,  and  Strasboiu"g). 

April  24d.  Readmgs  at  2h.  (La  Paz).  3h.  (Cape  Town),  7h.  (La  Paz),  8h.  (Helwan), 
9h.  (La  Paz),  llh.  (Stonyhurst),  Uh.  and  19h.  (La  Paz),  23h.  (San  Fer- 
nando). 

April  25d.  16h.  45m.  Os.      Epicentre  4'ON.  130'0E.  (as  on  1913  Mar.  26d.). 
A  =  -  -641,   B  =  -^  -764,  C  =  +  -070  ;  D  =  +  -766.   E  =  4-  -643  ; 

G  =  -04o,   H  =  -^053,   K  =  --998. 

Very  doubtful. 


A 

Az. 

P. 

0  -C.         S. 

O-C. 

L. 

M. 

g 

m.  s. 

s.         m.  8. 

s. 

m. 

m. 

ManUa                      13-8 

321 

— 

—      e  6   17 

+  14 

9-5 

10  6 

Batavia                     25  -3 

246 

5   36 

-   5         — 

— 

— 

110 

Riverview                 42-8 

154 

e  12     6 

?      e  14     6 

-39 

— 

18-4 

Colombo                    50  0 

276 

21   30 

?SRi         — 

— 

— 

— • 

Helwan                      95-7 

301 

28     0 

?SR,         — 

— 

— 

— 

La  Paz                     158-2 

126 

20   19 

[  +  13]        — 

— 

• — 

— 

dditional   readings  :     Manila 

gives    MN  =  +9  •8m. 

Batavia 

i=  +6m.20.s. 

Riverview  MZ=+18-9m. 

Helwan 

PN=  +29m.0s 

April  25d.  Readings  also  at  Oh.  (near  Tokyo).  2h.  (Rocca  di  Papa  and  Athens), 
6h.  and  7h.  (Colombo),  8h.  (near  Athens),  9h.  (Hamburg),  llh.  (Taihoku 
and  Helwan),  15h.  (Batavia  and  near  Tokyo),  16h.  (La  Paz  and  Mel- 
bourne), 22h.  (San  Fernando). 

April  26d.  Readings  at  2h.  (near  Tokyo  and  Mizusawa).  7h.  (La  Paz),  12h.  (near 
Tokyo),  ISh.  (no, ir  Tacubaya),  23h.  (San  Fernando,  Manila,  Helwan,  and 
near  Barcelona  and  Tortosa). 

April  27d.  Readings  at  Oh.  (near  Barcelona  and  Tortosa).  4h.  (La  Paz),  (!h.  (Hel- 
wan and  near  Rorca  di  Papa),  15h.  (Manila  and  near  Athens),  16h.  (near 
Oaxaca  and  Tacubaya),  18h.  (near  Balboa  Heights),  21h.  (San  Fernando). 

April  28d.  Readings  at  2h.  (near  Taoibava),  4h.  and  6h.  (La  Paz),  lOh.  (near 
Tokyo),  12h.  (San  Fernando  and  La  Paz),  17h.  (Tortosa),  18h.  (Lick), 
23h.   (San  Fernando). 

April  29d.  Readings  at  Oli.  (La  Paz  and  near  Lick).  3h.  (near  Mizusawa).  (ih. 
(Manila,  Batavia.  and  near  Tacubaya),  7h.  (near  Osaka  and  near  Tokyo, 
independent  shocks),  lOh.  (Manila  and  near  Tacubaya),  r2h.  (near  Tacu- 
baya), 13h.  (La  Paz  and  ni-ar  Tokyo),  14ti.  (near  Mizusawa),  15h.  (Paris 
and  Hehvan).  16h.  (Riverview.  La  Paz.  liatavia,  Manila,  and  Sydney), 
17h.  (La  Paz),  21h.  (Algiers),  22h.  (S!ln  Fernando). 
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April  30d.  Readins^s  at  Ih.  (near  Lick  and  near  Tokyo),  2h.  (Riverview),  31i. 
(near  Tokyo),  oh.  (liatavia  and  La  I'az),  9h.  (near  La  Paz),  llli.  (near 
Tacubaya),  141i.  (near  Toliyo),  191i.  (near  Tacubaya),  22h.  (iSan  Fer- 
nando). 


May  Id.  6h.  34m.  40s.     Epicentre  37°0N.  28"-7E. 

A  =  +-700,  B  =  +-383,  C=+-602;  D  =  + -480,   E 

G  =  +-528,   H  =  +-289,   K  =  --799. 


•877  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

4°  II 

280 

1     7 

+    5 

1   50 

+    0 

2-4 

2-8 

I'ompeii 

11-6 

294 

2  59 

+    G 

14   20 

? 

— 

— • 

Rocca  di  P 

apa 

13-2 

29(5 

3   12 

-   4 

— 

— • 

— 

8-9 

Moncalleri 

i7-(.; 

304 

3  23 

-49 

8     2 

+  31 

11-8 

— 

Strasboiu-^' 

191 

314 

4   31 

-r-    1 

e  7      7 

—  57 

— 

13-4 

Hamburg: 

21  0 

328 

i  4  58 

+   5 

e  10  40 

?L 

14-2 

— 

Uccle 

22  1 

316 

e  5      4 

-    2 

e  9     4 

-   3 

e  12-3 

— • 

Paris 

22  -3 

310 

c  5      3 

-   6 

c  9      4 

-   7 

13-3 

— 

De  Bilt 

E. 

22  -4 

320 

— 

— 

c  9   22 

+    9 

c  14-3 

15-8 

N. 

22-4 

320 

— 

— 

e  9  20 

+    7 

— 

15-6 

Additional    readings:     Athens    gives    PE    also    at     +lm.l6s.,    MN  =  +2-9m. 
Strasbourg  MN  =  +13  •3m. 

Mav  Id.  Readings  also  at  2h.  (Hehvan),  6h.  (La  Paz),  lOh.  (Apia),  13h.  (Mou- 
calieri),  14h.  (Hehvan),  lOh.  (Lick),  18h.  (Pompeii),  23h.  (Hehvan, 
Eskdalemuir,  Ke\v,  Edinburgh,  Moucalieri,  Calcutta,  Simla,  Hamburg, 
Uccle,  De  Bilt,  and  Rocca  di  Papa). 


May  2d.  8h.  27m.  50s.      Epicentre  35°-0N.  90='-5E.  (as  on  1919  June  28d.). 

A  =--007,  B  =  +-819,  C=+-574:         D  =  +1000,   E  =  + -009  ; 
G  =  -005,   H  =  +-574,   K  =  --819. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

11-8 

255 

— 

— 

e  5   28 

+  14 

7-5 

7-7 

Calcutta          E. 

12  0 

189 

3  34 

+  27 

— 

— 

6-2 

— 

N. 

12  0 

189 

3   28 

+  21 

— 

— 

6  1 

— 

Bombay 

22  -4 

229 

9    13 

?S 

(9    13) 

0 

— 

12-6 

Zi-ka-wei 

20  1 

90 

e  5   47 

_    2 

10   28 

+   4 

— 

16-8 

Kodaikanal 

27-5 

208 

10  52 

2S 

(10   52) 

+    2 

14  0 

160 

Taihoku 

28-5 

102 

11      0 

?S 

(11      6) 

-    2 

15  3 

17-7 

Colombo 

29-8 

202 

12   28 

IS 

(12  28) 

+  57 

22-8 

27-7 

Nagasaki 

32-5 

85 

e  13     9 

?S 

(e  13     9) 

+  53 

— 

— 

Manila 

34-2 

119 

e  10  44 

? 

— 

— 

— ■ 

— 

Osaka 

30-3 

79 

— 

— 

14   43 

+  89 

■ — 

23  0 

Tokyo 

39-8 

76 

22  37 

?L 

— 

• — . 

25-2 

29-2 

Batavia 

44  0 

156 

— 

— 

— 

— 

e  25  1 

23-7 

Hehvan 

49-5 

282 

16   10 

?S 

(16   10) 

-  3 

— 

— 

Vienna 

54-7 

310 

— 

— 

— . 

— 

c  30-2 

38-2 

Hamburg 

57  -2 

310 

— 

— 

c  23   40 

2SR, 

e  33-2 

34-5 

Rocca  di  Papa 

59  -3 

303 

c  43   14 

?L 

— 

(e  43-2) 

46-4 

Strasbourg 

001 

310 

— 

— 

— 

— 

e  34  -9 

381 

De  Bilt 

00-4 

315 

— 

— 

e  25   10 

?SR, 

c  33-2 

36-2 

Uccle 

01-3 

315 

— 

— 

— 

— 

e  33-2 

30-7 

Moucalieri 

61-4 

309 

— 

— 

(e  19   34) 

+  53 

35  -5 

41-8 

Dyce 

62-5 

323 

— 

— 

— 

— 

35-2 

— 

Paris 

63-2 

313 

— 

— 

— 

— 

e  41-2 

— 

Kew 

63-8 

318 

— . 

— 

. — 

— 

— 

41-2 

Eskdalemuii' 

63-8 

321 

— 

— 

— 

— 

33-2 

— 

Oxford 

04  -2 

318 

— 

— 

. — 

— 

38-1 

— 

Barcelona 

06  6 

307 

— 

— 

, — . 

. — 

41-5 

— 

Tortosa 

07-9 

308 

e  39   12 

IL 

— 

— 

40-2 

44-0 

Algiers 

081 

301 

— 

— 

— 

— 

c  43-7 

47-2 

San  Fernando   n 

74-7 

300 

44   40 

?L 

. — 

— 

(44-7) 

50-2 

Chicago 

103-2 

359 

— ■ 

— 

— 

— 

e  48-7 

— 

Additional      readings:       Zi-ka-wei      gives      MN=+15-7m.     T„  ^8h.27m.43s 
Osaka  MN=-+21-8ni.         Batavia  e—  +17m.40s.  and   +22m.0s.  Hehvan 

PN  =  +20m.l0s.  Moucalieri     gives     S=+27m.40s..       MN=41-5m. 

Eskdalemuir    L=+3S-2m.  Barcelona    c=+40m.l0s.         San    Fernando 

PE= +47m.40s.,   ME  =  +50-2ni.         Cliicago  L  =  +60-7m. 
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May  I'd.  Hh.  46m.  40s.      Epicentre  35' -OX.  90'' -oE.  (as  at  8h.). 

A  =.-007,  1J  =  +S19,  C=+o74;         D  =  +1000,  E  =  + -009  ; 
G=--005,   H=+-574,  K=--819. 


Az. 


0-C. 


m.  s. 


o-c. 


M. 


m. 


Simla 

11-8 

255 

_ 

— 

e  5  38 

+  24 

7-2 

8  0 

Calcutta          E. 

12G 

189 

3 

8 

+   1 

— 

— 

6-3 

— 

X. 

12-6 

189 

2 

56 

-11 

(5  50) 

+  16 

5-8 

— 

Bombay 

22-4 

229 

9 

16 

?S 

(9   16) 

+    3 

— 

12-6 

Zi-ka-wei 

26-1 

90 

e  5 

49 

0 

10  24 

0 

— 

15-9 

Kodaikaual 

27-5 

208 

10 

32 

?g 

(10  32) 

-18 

13-5 

161 

Taihoku 

28-5 

102 

11 

6 

is 

(11     6) 

—    2 

15-3 

18-2 

Colombo 

29  8 

202 

12 

20 

;s 

(12   20) 

^49 

22-8 

26-3 

JIanila 

34-2 

119 

c  10 

23 

?_ 

— 

— 

150 

19-3 

Osaka 

36-3 

79 

- 

— 

15      0 

-106 

— 

21-2 

Tokyo 

39-8 

76 

IS 

43 

?L 

— 

— 

22-3 

24-5 

Batavia 

44  0 

156 

- 

— 

— 

— 

e  25-4 

— 

Hehvau 

49-5 

282 

17 

20 

?S 

(17   20) 

+  67 

— 

— 

Viemia 

54-7 

310 

- 

— 

. — ■ 

e31-4 

38-6 

Ilambm'g 

57-2 

316 

— 

- 

— 

0  21   20 

?SRi 

e  33-3 

34-5 

Rocca  di  Papa 

59-3 

303 

- 

— 

— 

— 

— 

43-6 

Strasboiu'g 

601 

310 

— 

- 

— 

— 

— 

e  35-3 

401 

De  Bilt 

60-4 

315 

- 

— 

— 

— 

e  33-3 

36-4 

Uecle 

61-3 

315 

— 

- 

— 

— 

— 

e  32-3 

36-7 

Moncalicri 

61-4 

309 

- 

— 

(e  19  37) 

+  56 

35-6 

41-3 

Dyce 

62-5 

323 

— 

- 

— 

— 

— 

i  40-3 

— 

Paris 

63-2 

313 

- 

— 

c  27    20 

? 

34-3 

36-3 

Eskdalemuir 

63  S 

321 

— 

- 

— 

— 

— 

34-3 

— 

Kew 

63-8 

318 

- 

— 

— 

— 

— 

40-3 

Stouylimst 

640 

319 

— 

- 

— 

— 

— 

33-8 

36-3 

Oxford 

64-2 

318 

- 

— 

— 

. — 

38-3 

— 

Tortosa 

67-9 

308 

— 

- 

— 

— 

. — 

e  39-3 

44-0 

Rio  Tinto 

74-2 

308 

44 

20 

?L 

— 

— 

(44-3) 

61-3 

Coimbra 

74-2 

310 

40 

0 

?L 

— 

— 

43-3 

45  5 

.SanFernaudo 

74-7 

306 

31 

32 

?L 

— 

— 

(31-5) 

50-8 

Cape  Town 

96-4 

233 

55 

8 

?L 

— 

— 

(55-1) 

57-6 

La  Paz 

153-4 

309 

92 

44 

?L 

■ — 

— 

(92-7) 

— 

Additional    readings:        Zi-ka-\vei    ^ves    MN  =  +15-8m.,    To  =14h.46m.43s. 
Colombo  S  = +20m.2s.  Manila  MN  = +18 -Sm.  Osaka  MX  = +20 •6m. 

Batavia     e=+19m.22s.     and     e=+22m.56s.  Vienna     i=+35m.39s. 

De    Bilt    MX  =  +36  ■3m.  Moucalieri    S=+27m.56s.,     MX  =  +42-4m. 

San  Fernando  MX  =  +49-3m.  La  Paz  i=  +93m.37s. 

May  2d.  Readings  also  at  21i.  (Algiers),  5Ii.  fApia).  6ii.  (La  Paz),  9h.  (Pompeii), 
13h.  (Kew),  ]41i.  (La  Paz),  181i.  (Batavia  and  near  Tacubaya),  21h. 
(San  Fernando),  221i.  (near  Tacubaya),  23h.  (Rocca  di  Papa). 

May  3d.  Readinf^s  at  51i.  (near  Manila  (2)  ),  8h.  (Dehra  Dun),  13h.  (Helwau), 
14h.  (Apia  and  Delira  Dun),  16h.  (Pompeii),  20h.  (Helvvan),  23h.  (Naga- 
saki (2)  ). 

May  4d.  Readings  at  Oli.  (San  Fernando).  Ih.  (La  Paz),  91i.  (Manila),  lib. 
(Manila  and  Riverview),  12h.  (Melboiu'ne  and  La  Paz),  161i.  (Athens), 
22h.  (Hehvan),  231i.  (Apia  and  La  Paz). 


May  5d.  14h.  41m.  55s.     Epicentre  45' ^X.  15'  OE.  (as  on  1918  Aug. 13d.). 


A=+-677, 

B 

=  +181,  C 

=  +•713 

D 

=  +259, 

E  =  - 

•966  ; 

G  =  + 

■689, 

H  =  +1S 

5,   K  = 

-•701. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Padova 

21 

270 

0  31 

-   2 

0  51 

-   7 



— 

Vienna 

2-9 

19 

i  1     9 

+  24 

i  1   17 

-  3 

i  18 

2  3 

Florence 

3  1 

229 

0  50 

+    1 

1   15 

-11 

— 

2  3 

Milan 

4  0 

270 

1  52 

?S 

(1   52) 

+    2 

(2^1) 

2-6 

Rocca  di 

Papa 

4  0 

205 

c  1   34 

+  32 

— 

— 

3^8 

Pompeii 

4-8 

181 

3     5 

? 

— 

— 

— 

— 

Continued  oii.  next  jjuiJc. 
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Az. 


O-C. 


0-C. 


M. 


Zurich 

E. 

4-8 

296 

e  1   13 

-    1 

i  2     7 

-   4 

. — 

2-2 

N. 

4-8 

296 

e  1   14 

0 

i  2     6 

-   5 

. — 

2-2 

Moncalieri 

51 

269 

1   23 

+    4 

— 

— 

— 

2-9 

Neuchatel 

5-8 

288 

c  1    28 

•) 

2   37 

—    2 

— 

— 

Strasbourg 

, 

5-8 

305 

1   27 

-   3 

e  2   17 

—  22 

2-7 

2-9 

Besancon 

6-4 

289 

1   37 

-    1 

2  57 

+    2 

31 

31 

Hamburg 

8-7 

340 

— - 

— 

e  3   17 

-39 

— 

6-6 

Uccle 

8-8 

311 

e  2   17 

+    4 

— 

— 

i  4-3 

— 

Paris 

91 

296 

e  3   14 

+  56 

e  3  54 

-12 

4-6 

51 

De  Bilt 

9-3 

319 

— 

— 

— 

— 

e  4-4 

— 

Oxford 

12-4 

306 

— 

— 

— 

■ — 

i  6-3 

— 

Additional  readings  :  Vienna  MZ  =  4-2-lm.  Florence  S  = +lm. lis.    Zurich 

iP=+lm.22s.  Neuchatel   P=+lra.41.s.  Hamburg   MN  =  +4-9m., 

MZ=  +5 -4111. 


May  5d.  Readings  also  at  3h.  (near  Batavia),  4h.  (Padova),  6h.  (near  Mizusawa), 
8h.  (Batavia,  La  Paz,  Apia,  Honolulu,  Hehvan,  Manila,  Riverview, 
and  Sydney),  llh.  (Manila),  12h.  (Manila  and  Taihoku),  17h.  (Manila 
(2)  ),  18h.  (Melbourne),  20h.  (near  Tacubaya). 


May  6d.  9h.  40m.  30s.     Epicentre  44°0N.  131°0E.  (as  on  1918  April  lOd.). 

A  =  -  -472,  B  =  +  -543,   C  =  +  -695  ;  D  =  +  -755,   E  =  +  -656  ; 

G  =  --456,   H  =  +-524,   K  =  --719. 

The  depth  of  focus  estimated  at  0-070  on  1918  April  lOd.  has  been  retained 
below.  This  seems  to  be  indicated  by  direct  comparison  of  the  records  of 
the  two  shocks. 


Coi 

r. 

for 

Focus 

A 

Az. 

P 

O-C. 

S. 

O-C. 

L. 

M. 

(, 

., 

^ 

m. 

s. 

s. 

m .    s. 

s. 

m. 

m. 

Ootomari 

-0 

5 

8 

7 

68 

1 

36 

-28 

_ 

_ 

3-2 

4-0 

Mizusawa          e. 

-0 

6 

9 

0 

119 

2 

4 

-   3 

3    43 

-   4 

— 

— 

N. 

-0 

6 

9 

0 

119 

2 

6 

-     -   1 

3    40 

-   7 

— 

— 

Osaka 

-0 

8 

9 

9 

158 

2 

55 

+  37 





4-3 

4-8 

Tokyo 

-1 

0 

10 

7 

138 

2 

22 

-  4 

(4      5) 

-16 

4-1 

4-2 

Zi-ka-ivei 

-1 

9 

14 

9 

214 

e3 

4 

-   9 

e5    32 

-12 

— 

— 

Manila 

-4 

4 

30 

6 

198 

e? 

30 

?PR, 









Batavia 

-6 

7 

54 

7 

210 

e8 

31 

-23 

15     24 

-30 



15-6 

De  Bilt 

-7 

9 

73 

2 

328 





e  19     35 

+  6 

e43-5 



Hehvan 

-8 

0 

76 

1 

299 

21 

30 

'S 

121     30) 

+  87 





San  Fernando 

-8-6 

90 

7 

327 

25 

30 

?SR, 

— 





La  Paz 

— 

148 

2 

36 

i  18 

57 

[-56] 

25     42 

?PR, 

— 

— 

Additional  readings  :    Osaka  gives  MN  =  +5 -3m. 
gives  S  =  +3m.9s.  Ootomari  MN  =  +3 -3m. 


Tokyo  reads  S  as  L  and 
Hehvan  PE  =  +20m.30s. 


May  6d.  Readings  also  at  13h.  and  16h.  (Apia),  18h.  (Simla  (2)  and  Calcutta), 
20h.  (Lick  and  Helwan),  21h.  (Lick,  Manila,  and  Riverview),  22h. 
(Mizusawa). 


68 
1920.     May  7d.  5h.  40m.  40s.       Epicentre  6°-5N.  126°0E. 

(as  on  1918  Sept.   lid.). 

A  =  --584,   B  =  +-804,   C=+113;  D  =  +  809,   E  =  +-588; 

G  =  -066,   H  =  +092,  K  =  --994. 

The  observation  of  [P]  at  La  Paz  suggests  a  high  focus  •    but  on  trial  it  was 
found  that  the  observations  could  not  be  reconciled  with  that  condition. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

9-5 

330 

2  30 

-f    7 

(4  31) 

+  15 

4-5 

5-8 

Taihoku 

190 

347 

4   23 

-    6 

8     2 

0 

10-5 

10-7 

Batavia 

•22-9 

237 

io    22 

-r     6 

9  34 

+  11 

e  20-6 

— 

Zi-ka-wei 

25  0 

351 

e  5   30 

-    8 

e  9  47 

-16 

e  11-1 

17-5 

Kobe 

29-4 

15 

6     4 

-18 

— 

— 

141 

15-2 

Osaka 

29-5 

16 

6  44 

+  21 

— 

— 

13-0 

20-6 

Nagoya 

30-4 

18 

5   37 

—  55 

— 

— 

— 

— 

Tokyo 

31-8 

21 

6  57 

+  12 

10  47 

-78 

13-3 

23-5 

Mizusawa 

35-4 

21 

6  57 

-20 

12  28 

-33 

— 

— 

Perth 

39-6 

194 

9  34 

?PR, 

(13  25) 

-35 

13-4 

— 

Calcutta         E. 

39-7 

299 

7   66 

+    4 

— 

— 

17-7 

— 

X. 

39-7 

299 

8  26 

+  34 

13   26 

-36 

17-8 

— 

Ootomari 

42-7 

18 

8     0 

-16 

— 

— 

— 

— 

Adelaide 

42-9 

166 

c  9      5 

+  48 

i  14  32 

-15 

e  21-5 

24-3 

Colombo 

45-9 

273 

7   50 

-49 

— 

— 

141 

29-4 

Riverview 

46-8 

151 

c  8  34 

-12 

e  15  21 

-17 

e  20-6 

27-7 

Sydney           k. 

4(5-9 

151 

8  38 

-   8 

15   20 

-20 

22-5 

28-3 

Melbourne 

47-7 

160 

— 

. — 

17      8 

+  78 

19-5 

19-8 

Kodaikanal 

48-2 

278 

1   38 

I 

— 

— 

30-8 

340 

Simla 

51-8 

308 

e  9     8 

-11  (e  16   26) 

-15 

e  16-4 

29-6 

Bombay 

53-2 

289 

9  24 

-   3 

— 

— 

— 

30-3 

Apia 

65  0 

109 

— 

— 

e  19  26 

+    1 

31-3 

34-3 

Mauritius 

71-9 

246 

23   44 

? 

— 

— 

38-7 

41-3 

Honolulu 

74-7 

69 

i  11    32 

-15 

i  21  44 

+  22 

38-8 

45-9 

Helwan 

90-8 

300 

13   20 

0 

— 

— 

— 

— 

Budapest 

96-4 

319 

13   50 

-   1 

— 

— 

— 

— 

Vienna 

97-9 

320 

13   48 

-11 

24  28 

-67 

e  36-8 

49-8 

Victoria 

98-6 

40 

15   29 

+  86 

24  21 

-81 

36-6 

51-4 

Hamburg 

99-7 

327 

e  13  55 

-14 

e  24  23 

-90 

e  47-3 

55-1 

Pompeii          k. 

101-6 

313 

17   59 

?PR. 

23  59 

-132 

38-3 

52-3 

Strasbourg 

102-4 

321 

e  14  39 

+  17 

— 

— 

e  48-3 

64-4 

Rocca  di  Papa 

102-6 

315 

e  19     3 

?PR, 

24  38 

-102 

e  52-6 

66-4 

De  Bilt           E. 

102-9 

327 

— 

— 

e  27   45 

+  82 

e  48-3 

56-8 

.V. 

102-9 

327 

— 

— 

— 

— 

e  49-3 

55-7 

Dyce                K. 

103-7 

334 

— 

— 

28     8 

+  98 

54-3 

— 

Uccle 

104  0 

326 

c  18   32 

?PR, 

e  24   20 

-133 

e  42-3 

64-3 

Moucalieri 

104-6 

320 

18   35 

JPR, 

33  44 

?SR, 

49  0 

661 

Besangoii 

104-8 

321 

— 

— 

— 

— 

61-3 

— 

Edinburgh 

105-0 

333 

28     5 

?S 

(28     5) 

+  83 

48-3 

65-9 

Eskdalenuiir 

105-4 

333 

i  18  46 

?PR, 

127  47 

+  61 

47-3 

— 

Stonyhurst 

105-9 

331 

28  20 

?S 

35  20 

?SR, 

49-5 

58-8 

Paris 

106-1 

324 

e  14   24 

-16 

29  20 

+  147 

51-3 

56-3 

Kcw 

106-1 

32S 

28   20 

?S 

(28   20) 

+  87 

— 

70-3 

Oxford 

106  4 

328 

— 

— 

i  29  11 

+  135 

49-7 

69-5 

Cape  Town 

108-1 

235 

24   43 

? 

— 

— 

— 

76-2 

Barcelona 

109-9 

319 

— 

— 

e  28  32 

+  65 

52-0 

62-3 

Tortosa 

111-2 

319 

19   29 

?PR, 

29  48 

+  129 

e  51-3 

68-6 

Algiers 

111-4 

313 

u  14   31 

-33 

21   42 

?PR, 

29-8 

69-3 

Granada 

ll.j-9 

316 

59   46 

iL 

— 

— 

(59-8) 

— 

Coimbra          i:. 

117-4 

322 

20   58 

?PR, 

30  48 

+  139 

e  58-9 

74-5 

.\. 

117-4 

322 

29  54 

+  85 

c  57-6 

65-8 

Rio  Tinto 

117-5 

319 

21    20 

{PR, 

— 

— 

— 

75-3 

San  Fernando 

118-0 

318 

23   10 

i 

— 

— 

— 

81-3 

Chicago 

122-8 

29 

i  20  40 

?PR, 

30  34 

+  84 

52-3 

— 

Ottawa 

124-7 

18 

— 

— 

— 

— 

e  54-3 

— 

Toronto 

124-9 

20 

20  50 

?PR, 

— 

— 

69-8 

87-7 

A\'ashington 

129-8 

21 

e  21    2(! 

U'R, 

31    29 

+  89 

64-8 

— 

La  Paz 

1G2-9 

127 

20   22 

1+12] 

34   20 

? 

78-2 

101-8 

J'ur  \ulcs  see  next  page. 
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Notes  to  May  7d.  5h.  "tOm.  40s. 


4- 5 -Tin.  Zi-ka-wei 

08aka  MN  =  + 16  -Sm. 

Riverview    PS  =» 

Sydney    SR,E  = 

37 -em.  Helwan 


Additional  readings  and  notes  :    Manila  gives  also  MN  = 
PS= +10m.l7s.,  MN=+15-4m.,  To  =5h.40m.478. 
Tokyo    12m.    have    been    added    to   these    readings 

+  15m.48s.,     SRj?  = +19ni.la.,     MNZ=+31-9m. 

+  18ni.508.  Maiu-itius     LN=+33-9m.,     MN  = 

PN= +13m.26s.  Adelaide  e  = +10m.l4s.,    +15m.20s.,    +18m.38s.,  and 

+  20m.20s.,    i=+17m.29s.  Hamburg    PR,  =18m.ls.,    MN  =  +49-3m., 

MZ  =  +61-9m.  Strasbourg  MN  =  +56-6m.  De   Bilt  ePR,  = 

+  lSm.26s..  T„=5h.40ni.32s.     Epicentre  6°  oN.  127°-6E.  Dyee  readings 

have  been  corrected  bv  one  hour.  Ucele  MN  =  4-57 -Gm.  MoucaUeri 

MN=+66-8m.  Eskdalemuir    i=+35m.4s..    LN=+50-3m.,     +56-3m., 

and  -ff56-3m.  Coimbra  LE  = -)-39-6m.  San  Fernando  MN  = +74  •3ni. 

Toronto     L=+731ni.,     cL  =  -f780m.  Washington     eL?  = +48-8m. 

La  Paz  iP=  +  20m. 29s. 


1920.     May  Yd.  21  h.  31m.  10s.       Epicentre  8  4S.  155  8E. 

rAs  on  191S  June  Kid.). 

A  =  -  -902,   B  =  +  -406,   C  =  -  146  ;  D  =  +  -410,   E  =  +  -912  ; 

G  =  +133,   H=--060,   K  =  --989. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

Q 

m. 

s. 

s. 

m.  8. 

8. 

m. 

m. 

Riverview 

25  8 

189 

e  5 

27 

-19 

10     4 

-14 

121 

131 

Adelaide 

30-9 

208 

e  7 

38 

+  61 

e  11  44 

-   6 

i  18-3 

— 

Melbourne 

310 

197 

i  6 

26 

-12 

11   38 

-13 

14-8 

18-2 

Apia 

32-3 

101 

e  6 

26 

-25 

e  11   14 

-59 

13-2 

14-8 

Christ  church 

38-1 

160 

12 

38 

?S 

(12  38) 

-61 

17-5 

22-3 

Manila 

41-5 

303 

e  7 

50 

-17 

— 

— 

— 

— 

Perth 

43-9 

231 

8 

0 

-25 

14  57 

-   4 

23-5 

26-2 

Tokyo 

466 

342 

9 

5 

+  21 

14  59 

-37 

18-8 

29  0 

Osaka 

47-2 

337 

9 

22 

+  34 

16  41 

+  57 

21-6 

26-3 

Taihoku 

47-2 

318 

8 

46 

-   2 

15  43 

-   1 

22  0 

26-8 

Kobe 

47-3 

338 

8 

40 

-   9 

15  48 

+    3 

21-4 

26-5 

Nagasaki 

48-0 

333 

8 

44 

-10 

— 

— 

e  17-0 

— 

Batavia 

48-5 

269 

8 

52 

-   5 

i  16     4 

+    4 

e  21-4 

— 

Mizusawa 

49-4 

349 

8 

59 

-    4 

16     7 

-    4 

— 

— 

Zi-ka-wei 

51-5 

323 

e  9 

18 

+    1 

e  16  46 

+    8 

24-2 

30-5 

Honolulu 

54-2 

56 

i  10 

8 

+  34 

i  17   20 

+    9 

23-6 

33-8 

Ootomari 

56-3 

350 

7 

57 

? 

— 

— 

16-7 

17-3 

Calcutta 

X. 

72-8 

299 

21 

26 

?S 

(21   26) 

+  26 

— 

. — - 

Colombo 

77-2 

280 

13 

20 

+  78 

22  20 

+  29 

27-0 

34-3 

Kodaikanal 

80-2 

282 

22 

44 

?S 

(22  44) 

+  19 

48-5 

52-2 

Dehra  Dmi 

83-8 

303 

- 

— 

23  50? 

+  43 

— 

— 

Simla 

84-7 

304 

— 

e  22  44 

-32 

— 

50-7 

Sitka 

E. 

85-9 

31 

- 

— 

e  23     8 

-21 

e  38-3 

42-2 

X. 

85-9 

31 

— 

e  23      9 

-20 

e  36-2 

41-8 

Bombay 

861 

290 

13 

13 

+  19 

— 

— 

— 

— 

Berkeley 

E. 

88-8 

51 

e  13 

2 

-   7 

— 

- — 

e  39-4 

— 

X. 

88-8 

51 

13 

1 

-    8 

e  23  52 

-   9 

e  37-5 

— 

Lick 

89-3 

51 

— 

(e  23  55) 

-11 

e  23-9 

— 

Victoria 

90-3 

41 

22 

33 

?S 

(22  33) 

-104 

39-8 

47-6 

Mauritius 

E. 

94-0 

250 

23 

56 

?S 

(23   56) 

-65 

43-7 

49-9 

X. 

94  0 

250 

23 

50 

?S 

(23  50) 

-71 

44-5 

46-9 

Tucson 

E. 

97-3 

59 

- 

— 

— 

— 

43-6 

45-1 

Tacubaya 

106-7 

74 

18 

52 

?PR, 

29     6 

? 

48-3 

52-6 

Chicago 

115-3 

47 

19 

32 

?PR, 

29   15 

+  63 

36  8 

— 

Ann  Arbor 

E. 

1180 

45 

- 

— 

— 

— 

57-0 

74-9 

X. 

1180 

45 

- 

— 

— 

— • 

56-5 

75-7 

Cape  Town 

121-4 

221 

30 

44 

?S 

38   14 

?SR. 

— 

84-2 

Ottawa 

122-3 

41 

e  20 

26 

?PR, 

— 

— 

e  50-8 

— 

Ithaca 

123-0 

43 

- 

— 

— 

— 

56-3 

— 

Washington 

123-8 

48 

e  20 

44 

2PR, 

29   50 

+  32 

60-8 

— 

Georgeto^\-n 

123-8 

48 

- 

— 

e  27   50 

-88 

57-2 

. — . 

Helwan 

E. 

124-0 

300 

21 

26 

?PR, 

— 

— 

— 

82-1 

X. 

124-0 

300 

23 

26 

? 

— 

— 

— 

97-5 

Cheltenham 

E. 

124-0 

48 

22 

38 

?PR. 

30  21 

+  62 

60-2 

70-6 

X. 

124-0 

48 

42 

50 

? 

— 

— 

58-6 

— 

Northfleld 

124-8 

40 

- 

— 

— 

— 

e  59-8 

— 

Harvard 

E. 

126-7 

42 

e  21 

26 

?PR, 

138   46 

?SR, 

e  59-3 

74-0 

X. 

126-7 

42 

e  20 

35 

?PRi 

32  42 

J 

e  59-3 

— 

Hamburg 

127-1 

335 

e  19 

10 

[-   1] 

— 

— 

e  59-8 

83-8 

Vienna 

127-5 

328 

19 

9 

[-    3] 

32  12 

? 

e  59-3 

65-8 

Contirvued  on  next  page. 
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A  Az.  P.  O-C.          S.  O-C.        L.  M. 

o  o  ni.  s.  s.  m.  s.  s.           m.  m. 

Edinburgh              12!)-7  34.',  20  50  ?PR,  —  —       54-8  680 

La  Paz                     129-9  120  il9   25  [-r    7]  33     5  ?          60-6  112-5 

De  Bilt                    130-2  337  e  21   41  ?PRi  —  —   e  60-8  72-8 

Eskdalemuii-          130-2  345  81   38  ?  —  —           —  — 

Stonyhurst             131-3  341  39  20  ?SR,  44   20  1          54-5  66-8 

Uccle                        131-5  337  e  19  20  [-   2]e21  44  ?PRie57-8  70-7 

Padova                    131-7  329  20   15  [-r53]  27   35  i             —  82-4 

Stragbourc:              131-7  32!)  e  19  22  [        0]  —  —    c  62-8  73-2 

Oxford                      132-7  340  e  21    46  ?PRi  —  —        54-7  S()-2 

Kew                           132-7  340  40   50  ?  —  —           —  7  4-8 

Pompeii            e.   132-9  320  19  24  [-    1]  21   59  ?PR,       68-8  71-8 

Rocea  di  Papa       133-4  322  c  l.S  54  1-32]  31   2.S  '.      o67-9  77-9 

Besangon                 133-5  332  19  32  1-5]  —  —       68-8  — 

Paris                         133-7  337  i  19  30  r  -   3]  —  —       62-8  67-8 

Moncalieri              134-2  328  19  34  [-   6]  34     9  ?          54-7  86-8 

Vieques             e.   138-8  71  —  —  —  —       66-5  67-7 

Barcelona               139-5  330  19  46  [-    7]  40   22  ?SR,       65-9  73-8 

Tortosa                    140-8  331  18   22  [-78]  32   23  ?          64-0  80-7 

Coimbra            e.   145-2  339  19  34  [-14J  —  —    e61-8  76-8 

X.    145-2  339  19   40  L-    2]  —  —    e68-8  80-6 

Granada                  145-7  331  19  53  I  -    4J  —  —           —  — 

Rio  Tinto                146-6  335  20  50  [-59]  —  —            —  90-8 

.San  Fernando        147-5  332  20     6  1-^14]  30  50  I             —  84-8 

Additional  readings  and  notes  :   Riverview  gives  aLso  iP=  — 5ni.35s.  and  —  6m.9.s., 
S  =  +10m.22s.     T„=21h.30m.42s.      Epicentre  8  -5S.  144  -OE,  Apia  eP  = 

+  7ni.l4s.  Ootomari  MX  =  —17 -7m.,  all  these  readings  are  increased  by 

10m.  Perth  .~^R,  = —19ni.2s.  Tokvo  12m.  are  added  to  all  readings.  Osaka 
MX  =  -24  ^m..  T„  =21h.31m.21s.  Kobe  SX  -15ni.49s.,  MX  =  -26-3m. 
Xaga.saki   readings  are   increased    by    llni.  Batavia   i --- — llm.l3s.    and 

+  13m.22.s.,  iE=-17m.44s.  Mizusawa  PX -^  -8ni.58s.,  To  =21h.31m.9s. 

Zi-ka-wei  MX      -30-8m.,  T„- 21h.31m.6s.       Berkeley  ePV-  -12m.53s.,  T„ 
21h.31m.0s.   Victoria  .S      -29m. 27s. .  L  (recrudescence)        2h.20-0m.   Tacubaya 
LX  -=  —48 -4m..  MX  ^  —52 -7m.  Ann  Arbor  gives  E  Bosche-Omori  and  X 

Wiechert,    also    LE    (Wiechert )  = +57 -2m.  Ottawa    gives    L  =  +63-8m.. 

-r  7 4 -8m.  and    +88-8m.  Georgeto\TO  eLE?  = -32-4m.,  eLX?  = +32-5m., 

LX=+42-9m.  Hamburg   iZ  = -i-21m.l7s..       eSR,  = +38m.26s.,       e  = 

-i-45m.34s..    MXZ=-f73-9m.  Vienna    iE  =  -21m.27s.  Edinbm-gh 

P  =  +39m.9s.,       PS  = +41m.33s..       SR,  = -53m.26s.  La    Paz    SR,  = 

-38m.40s.,  To=21h.33m.54s.  De  Bi'lt  iE  =  ^22m.44s.,  iX  = -22m.4Ss., 

MX=-f77-9m.,    To  =21h.30m.42s.  Uccle    MX  =  -82-0m.  Strasboia-g 

MX  =  -f77-6m.  Paris   PRi  = -22m.57s.  Moncalieri  iP=22m.3.s.,    M.X 

=  -7-22 ■9m.     AU  readings  given  one  hour  late.  Barcelona  i  =  -t-35m. Is. 

San  Fernando  MX  =  +90 -3m. 

May  7d.  Readings  also  at  Ih.  (Lick  and  La  Paz).  5h.,  9h.,  and  lOh.  (La  Paz), 
12h.  (Dyce  and  Algiers),  13h.  (La  Paz).  15h.  (Hehvan).  17h.  (Balboa 
Heights),  21h.  (.Stonyhur.st),  23h.  (Mauritius). 

May  Sd.  21h.  3m.  50s.     Epicentre  56° -ON.  136°  OW.  (as  on  1919  May  18d.). 

A  =  -  -402,   B  =  -  -389,   C  =  +  -829  :  D  =  -  -695,   E  =  +  -719  : 

G  =  --596,   H  =  --576,  K  =  - -559. 

The  origin  should  be  rather  further  west,  but  the  old  origin  is  retained  for 

O-C.         S.  O-C.  L.  M. 

s.  m.    s.  s.  m.  m. 

+    2         —  —  —  8-1 

—  —  —  e  10-8  — 
?S  (13    10)  +31  (23-9)  — 

—  —  —  30-0  31-2 

—  —  —  24-2  — 


convenience. 

A 

Az. 

P. 

o 

0 

m.  s. 

Victoria 

10-8 

129 

2  43 

Lick                 E. 

21-0 

147 

— 

Chicago 

33-9 

93 

13   10 

Toronto 

37-3 

84 

— 

Ottawa 

38-3 

79 

— 

Wasliington 

41-8 

88 

— 

Harvard 

42-7 

80 

— 

Edinburgh 

61-8 

28 

— 

."-'tonyhurst 

63-8 

28 

42  20 

De  Bilt 

67  -3 

25 

— 

Uccle 

68-2 

25 

— 

Paris 

69-7 

28 

— 

Granada 

78-4 

37 

47    13 

—  —  —  19-2  — 

—  —  —  e  28-9  — 

—  —  —  48-2  — 
?L  —  —  (42-3)  — 

—  —  —  e  37-2  45-5 

—  —  —  e  38-2  — 

—  —  —  c  50-2  — 
?L  —  —  (47-2)  — 

Additional    readings:     Lick    gives    cLX=10-3m.  Harvard    LE— +30-4ui. 

and    +33-lm..  LX  = +31-2m. 
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May  8d.  Readinss  also  at  Oh.  (Rivervlew,  Adelaide,  and  Melbourne),  Ih.  (near 
Balboa  Heights),  3h.  (near  Lick  and  Tokyo),  5h.  (Dehra  Dun),  6h. 
(Sapporo  and  Tacubava),  71i.  (Manila  and  near  Rocca  di  Papa  and 
Pompeii),  8h.  (Tacubava),  19h.  (La  Paz),  20h.  (Berkeley  and  Chicago), 
2'2h.  (La  Paz),  23h.  (La  Paz,  Chicago,  Toronto,  Ottawa,  Wasliington,  De 
Bilt,  and  Victoria). 

May  9d.  8h.  Om.  48.     Epicentre  51°-7S.  173°-8E. 

A  =  -  -610,  B  =  +  067,  C  =  - -785  ;         D  =  +  -108,  E  =  +  -994  ; 
G=+-780,  H=--085,  K  =  --620. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

^ 

m.  8. 

B. 

m.  8. 

8. 

m. 

m. 

Rivervlew 

2  4°  2 

309 

e  5   30 

0 

e  9  48 

0 

e  12-2 

13-9 

Melboiu'ue 

24 -a 

294 

— 

. — 

— 



e  12-9 

18-5 

Perth 

460 

272 

24  56 

?L 

— 



(24-9) 

— 

Honolulu 

771 

28 

21   50 

?S 

(21   50) 

0 

23-9 

30-8 

Victoria 

113-.') 

39 

39  28 

?.SR, 

— 

— 

— 

44-9 

Chicago 

12(5  •:! 

07 

18  41 

[-28] 

28  30 

-59 

e  54-9 

■ — 

Toronto 

132 -2 

09 

— 

— - 

e  27   20 

; 

31-0 

■ — 

Helwan 

144'.) 

247 

25  56 

?PR. 

— 

— 

— 

— 

Paris 

173-7 

240 

— 

— 

— 

— 

e  72-9 

— 

No  additional  readings. 


May  9d.  17h.  9m.  20s.     Epicentre  g^-SN.  126° ■2E. 


A  =  -  -582,   B  =  +  -795,  C  =  +  -170  ;  D  =  +  -807,   E  =  +  -591  ; 

G  =  -101,   H=+137,   K  =  --985. 

A        Az.  P.        O-C.  S.  O-C.         L.  M. 


Manila 

7-0 

314 

e  1   42 

-    4 

Taihoku 

15-9 

344 

e  3  54 

+    3 

Zi-ka-wei 

21-9 

349 

5      3 

-   1 

Batavia 

25  0 

231 

5   43 

+    5 

Helwan 

89-3 

300 

59   40 

?L 

Hambm-g 

97-0 

328 

— 

— 

De  Bilt 

100-3 

326 

— 

— 

Rocca  di  Papa 

100-4 

315 

. — . 

— 

Uccle 

101-4 

327 

— 

■ — 

Eskdalemiiir 

102-5 

332 

— 

— 

Paris 

103-4 

325 

— 

— 

—  —         7-9 

e  9     1        -   2  — 


11-2 


-  —  (59-7)  — 

-  —  e  50-7  — 

-  —  e  50-7  54-4 

-  —  e  53-7  55-7 

-  —  6  49-7  53-7 

-  —  52-7  — 

-  —  e  54-7  — 

Additional    readings:      Helwan    gives    PN=+53m.40s.  De    Bilt    MN  = 

+  53-8m.     Epicentre    11°-5N.    123°-8E. 

May  9d.  Readings  also  at  Oh.  (Paris),  4h.  (Taihoku),  7h.  (La  Paz),  9h.  (Helwan 
and  near  Tacubaya),  lib.  (near  Kobe),  13h.  (La  Paz),  14h.  (Lick), 
16h.  (Edinburgh  and  La  Paz),  18h.  (Osaka),  22h.  (Lick). 

1920.     May  lOd.  18h.  49m.  40s.        Epicentre  5°-5S.  130°  OE. 


A=  - 

--640,   B  = 

-I-- 

763 

,  c  = 

-096; 

D  = 

=  -f -766, 

E  =  -h  -( 

543  : 

G 

=  +  -062,  H 

=  --073 

K  = 

--995. 

A  depth  of  focus  0-060  has  been  assumed. 

Corr. 
for 

Focus 

A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

if. 

^ 

p 

^ 

m.  s. 

s. 

m .   s. 

s. 

in. 

m. 

Manila 

-2-7 

22 

0 

336 

e4    33 

0 



_ 

9-2 

_ 

Batavia 

-2-8 

23 

0 

267 

4     42 

-   1 

i  9     56 

?I. 

fi  9-9) 

10-4 

Perth 

-3-7 

29 

6 

205 

5    38 

-   9 

11     50 

-r90 

17-9 

— 

Adelaide 

-3-8 

30 

5 

166 

i5     50 

-   5 

i  10     26 

-    9 

1  11-9 

17-8 

Kivervievv 

-4-2 

34 

5 

148 

6    32 

-^   1 

11    36 

-   3 

e  14-9 

25-0 

Sydney 

-42 

34 

5 

148 

6    26 

-   5 

11     32 

-   7 

17-9 

19-8 

Melbourne 

-4-2 

35 

1 

160 

6    44 

-f  7 

12      2 

4-12 

14-5 

22-2 

Zi-ka-wei 

-4-5 

37 

6 

350 

e6    55 

-  2 

el2    16 

-10 

— 

66-7 

Kobe 

-4-7 

40 

5 

8 

7     19 

-   1 

— 

— 

16-2 

170 

Tokyo 

-4-9 

42 

2 

12 

7     21 

-11 

— 

— 

7-5 

7-6 

Continued  on  next  page. 
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Corr. 

for 

Focus 

A 

Az. 

P 

O-C. 

S 

O-C. 

L. 

M. 

^ 

^ 

m. 

s. 

3. 

m. 

s. 

s. 

m. 

m. 

Mizusawa          e. 

-5-2 

45-8 

13 

7 

50 

-10 

14 

22 

+  7 

— 

- 

N. 

-5-2 

45-8 

13 

7 

49 

-11 

14 

21 

^  6 

— 

— 

Calcutta 

-5-5 

49-5 

308 

15 

14 

?s 

(15 

14) 

-12 

— 

— 

Colombo 

-5-6 

51-6 

282 

8 

38 

-   2 

10 

26 

?PRi 

11-6 

22-3 

Christchurcli 

-5-8 

53-4 

141 

— 

— 

16 

20 

-31 

34-1 

35-3 

Kodaikanal 

-5-9 

54-7 

286 

9 

2 

+  3 

- 

— 

32-1 

33-3 

Apia 

-6-1 

57-9 

102 

— 

— 

- 

~ 

— 

— 

16-3 

Mauritius 

-6-8 

71-3 

251 

— 

— 

- 

— 

4-5 

6-6 

Honolulu 

-70 

75-4 

66 

ill 

50 

+43 

i  21 

14 

-67 

e37-0 

43-6 

Helwan 

-7-8 

100-2 

300 

17 

32 

? 

- 

- 

— 

— 

— 

Cape  Town        e. 

-8-0 

104-4 

233 

19 

19 

?  PRi 

24 

49 

-31 

— 

27-5 

Victoria 

— 

105-1 

41 

22 

25 

30 

46 

?SRi 

42-6 

53-9 

Berkeley            b. 



107-3 

50 

23 

55 

'i 

- 

- 

— 

— 

— 

Lick 

— 

107-9 

51 

— 

— 

- 

- 

— 

e56-4 

— 

Vienna 



109-7 

320 

el7 

37 

•> 

i27 

37 

-12 

— 

64-3 

Hamburg 

— 

111-8 

326 

e  19 

53 

?PR, 

- 

— 

e55-3 

65-1 

Pompeii 

— 

112-7 

311 

15 

28 

+  18 

- 

— 

— 

— 

Rocca  di  Papa 

— 

113-8 

313 

el8 

20 

r-13] 

- 

- 

— 

e51-8 

— 

Strasbourg 

— 

115-0 

321 

el9 

14 

?PRi 

p29 

37 

-87 

P59-3 

63-0 

De  Bilt 

— 

115-1 

325 

— 

— 

p26 

36 

-95 

e59-3 

65-3 

Uccle 



116-1 

324 

e  19 

14 

?PR, 

26 

46 

-93 

— 

— 

Moncalieri 



116-3 

319 

ell 

34 

9 

26 

47 

-93 

41-7 

73-1 

Dyce                  X. 



116-3 

334 

20 

22 

?PR, 

26 

50 

-90 

— 

63-8 

Edinburgh 

— 

117-5 

331 

e20 

44 

?PR, 

30 

14 

+  104 

— 

62-6 

Eskdalemuir 

— 

117-8 

331 

20 

14 

?PR, 

i27 

1 

-91 

— 

— 

Paris 

— 

118-1 

323 

el9 

28 

?PRi 

e27 

7 

-88 

34-3 

75-3 

Stonvhurst 



118-3 

330 

21 

38 

?PRi 

28 

50 

•^14 

39-3 

60-3 

Kew" 

— 

118-4 

328 

— 

— 

- 

- 

— 

— 

66-3 

Oxford 

— 

118-8 

328 

19 

56 

?PR, 

- 

- 

60-3 

— 

Algiers 

— 

122-4 

310 

el9 

53 

?PR, 

31 

10 

-123 

43-3 

78-3 

Tortosa 



122-8 

316 

18 

37 

[-23] 
■-42J 

36 

33 

?SR, 

60-3 

76-4 

Granada 

— 

127-2 

312 

el8 

30 

30 

50 

+  69 

— 

— 

Coimbra 

— 

129-1 

319 

22 

6 

?PRi 

36 

30 

?PR, 

e53-6 

— 

San  Fernando 



129-4 

313 

21 

32 

?PR, 

- 

- 

— 

— 

76  3 

Chicago 

— 

130-7 

37 

21 

44 

?  PR, 

32 

32 

•> 

61-3 

— 

Toronto 



133-9 

28 

21 

44 

?PR, 

28 

38 

•> 

33-1 

42-3 

Washington 

— 

138-6 

30 

21 

56 

?PRi 

- 

— 

— 

— 

La  Paz 

— 

151-6 

141 

i  19 

30 

[-28] 

32 

55 

9 

78-5 

95- ^ 

Additional  readings  and  notes  :     Batavia  gives  iP  =  +5m.31s.,  eL  =  +21 -3m., 
To=18h.49m.3.Ss.  Adelaide  i  = +8m.  14s.,  and    +inm.oOs.  River- 

■\new  iP=+6m.36s.,  iPR  = +7m.o7s.,  i=+llm.41s.,  PR,  = +llm.51s., 
iSR«= +14m.l5s..  MZ  = -^-17 -Om..  MN  =  +20-3m.,  T„  =18h.49m.52s. 
Sydney    PR,  = +7m.o6s.  Zi-ka-\yei    MN=+79-6ni.  Kobe    MN  = 

+  17-6m.  Calcutta    PN  =  +15m.8s.  Christchurch    PR,  =  +9m.8s. 

Mauritius  gives  P  =18h.44m.l2s.  earlier  than  To.  It  would  seem  that  some 
time  correction  is  required.  Helwan  PX  =  -20m.20s.  (?PR,N).  Vic- 

toria eL  =  +51-4m.  Berkeley  e?N  = +24m.l0s.  Hamburg  ePR,  = 

+  27m.45s.,    eSR,  = +38m.25s.,    MX  =  +58-3m.  Strasbourg    PR,?N  = 

->-28m.22s.,  MN  =  +62^-«m.  De  Bilt  ePR,  =  +19m.22s.,  MN  =  +65-6m. 

Epicentre  5°-9S.  130° -4E.  L'ccle  i  =  +28m.32s.  Dyce  iN  =  +40m.0s., 

iE  =  +30in.2s.  Edinburgh     SR,  = +35m.32s.  Eskdalemuir     iE  = 

-28m.45s.  Granada    i=+20m.4.s.  Coimbra    PR,E  = +29m.58s., 

PRiN  = +30m.24s..    i  =  +38m.6s.,    L=+67-7m.  San    Fernando    MN  = 

-79 •3m.  Toronto    eL=+39-2m..    also    eL=+73-9m.,    M=+75-9m., 

and  eL=+87-2m.,  M=+90-3m..  which,  although  given  .separately,  are 
probably  connected  with  this  earthquake.  La  Paz  gives  L  =  +65-2m. 

and  +87 -5m. 


May  lOd.  Readings  also  at  Oh.  (near  Rocca  di  Papa).  lOh.  (La  Paz),  llh.  (Helwan), 
13h.  (La  Paz  and  Balboa  Heights),  17h.  (2)  and  19h.  (Tokyo),  20h. 
(Stonyhiirst  (2)  ). 


May  lid.  Readings  at  Oh.  (San  Fernandi)),  2h.  (Riverview).  oh.  (La  Paz).  6h. 
(near  Mizusawa  and  Tokyo),  llh.  (Manila),  15h.  (La  Paz),  lOh.  (near 
Tokyo),  21h.  (near  Algiers.  San  Fernando,  De  Bilt,  and  Tortosa). 
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May  12(i.  21h.  53m.  12s.     Epicentre  38°0N.  136° -OE. 

A  =  -  -567,  B  =  +  -547.  C  =  4-  -616  ;  D  =  +  -695,  E  =  +  -719  ; 

G  =  --443,   H=4--428,   K  =  --788. 

A       Az.           P.       0-C.          S.        0-C.  L.  M. 

„          o          m.  s.          6.         m.  s.  s.  m.  m. 

Nagoya                        2-9     166          0  33      -12          —  —  —  — 

Tokyo                          3-3      166          0  20      -32          —  —  0-6  — 

Osaka                           3-4     188          0  51      -   2        (1   27)  -   7  1-4  1-8 

Kobe                            3-4      192          0  50      -   3          —  —  1-6  1-6 

Mizusawa        e.          4-1        74          15+1          1   54  -i-    1  —  — 

N.          4-1        74          14            0          1   55  +    2  —  — 

Nagasaki                    7-3     225         1  54      -r   3         —  —  3-4  4  0 

Zi-ka-wei                   13-8     245       i  3  31      +    8      e  5   57  -   6  —  — 

Taihoku                    17-9     227          3  59      -17        (7    17)  -21  7-3  — 

Manila                      27  0     214      e  5  52      -   6         —  —  131  — 

Batavia                     51-9     219          —              —    i  15   49  -54  —  — 

Hambiirg                  77-3     330    e  12     2      -    1     122     2  +10  —  42-8 

Vienna                       78-5     324     i  12     8      -   2        22   27  +21  —  550 

De  Bilt                      80-3     331          —              —    e  22  26  -   1  43-8  50-4 

Eskdalemuir            80-4     339       23  17        ?S        (23  17)  +49  41-3  — 

Uccle                          81-6     331    e  12  23-5        22  34  -   8  —  46-8 

Strasbourg                820     329    e  12   26-4    e  22  36  -10  50-8  — 

Padova                      82-6     324        12  48      +14        23  33+40  —  — 

Kew                           82-7      335          —              —         —  —  —  59-8 

Oxford                       82-8     335          —              —    i  22  42  -13  —  — 

Pompeii                     84-8     320        15   37      ?PR,       22  48  -29  —  — 

Rocca  di  Papa        850     321    e  16   15      ?PR,  e  23   15  -   4  e  56-2  o8-7 

Moncalieri                 85-4     325    e  16     9      «PR,  i  23   13  -10  37-2  — 

Toi-tosa                      91-3     328        21   31          ?            —  —  c33-2  51-2 

San  Fernando          97-8     330       37   48          ?            —  —  —  — 

La  Paz                     149-8        51        19  37    [-19]        —  __  _  _ 

Additional  readings  :  Osaka  gives  MN  = +2 -2m.  De  Bilt  ePRi  = +15m.366., 

MN  =  +460m.      Epicentre  34" -7  N.  139°-3E. 


May  12d.  Readings  also  at  Oh.  (San  Fernando),  7h.  (near  Mizusawa),  91i.  (Taihoku 
and  Zi-ka-wei),  14h.  (La  Paz),  181i.  (Riverview),  21h.  (MoucaUeri,  De 
Bilt,  Uccle,  and  Helwan). 


1920.     May  13d.  1h.  48m.  25s.      Epicentre  4°  OS.  144°  5E. 

(as  on   1918  June   lOd.). 

A  =  -  -812,   B  =  +  -579,  C  =  -  -070  ;  D  =  +  -581,   E  =  +  -814  ; 

G  =  +-057,   H  =  -041,  K  =  --998. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


0 

o 

m.  8. 

8. 

m.  8. 

s. 

m. 

m. 

Manila 

29-8 

309 

e  6   13 

-13 

— 

— 

14-4 

16-7 

Riverview 

30-5 

169 

e  6  29 

-   4 

i  11  37 

-   6 

e  15-0 

18-4 

Sydney 

30-5 

169 

— 

— 

11  35 

-   8 

15-3 

18-2 

Adelaide 

31-4 

189 

e  7     5 

+  23 

i  11  41 

-17 

e  14-7 

23-4 

Melboiu^ne 

33-8 

179 

— 

— 

12  29 

-   9 

15-8 

24-2 

Taihoku 

36-6 

323 

7   20 

-   7 

(13     0) 

-18 

130 

20-6 

Batavia 

37-6 

265 

7   29 

—   6 

— 

21-6 

10-9 

Perth 

38-8 

221 

7  32 

-12 

13  38 

-11 

19-2 

21-2 

Osaka 

39-6 

348 

7   51 

0 

13     8 

-52 

16-6 

16-7 

Kobe 

39-6 

348 

7   37 

-14 

— 

— 

e  16-7 

19-2 

Tokyo 

39-9 

355 

8   16 

+  22 

13   50 

-15 

17-2 

24  -2 

Nagoya 

40-5 

350 

e  8      3 

+    4 

— 

. — 

— 

— 

Zi-ka-wei        E. 

41-5 

330 

7   58 

-   9 

14   12 

-16 

18-7 

22-6 

Mizusawa       x. 

43-2 

356 

8     9 

-11 

14   31 

-20 

— 

— 

Christchurch 

46-7 

150 

8  41 

-    4 

15  47 

+  10 

24-3 

34-5 

(Jotomari 

50-7 

359 

8-32 

-39 

16   22     - 

-   5 

21-2 

22  0 

Honolulu 

61-7 

63 

e  9  59 

-24 

i  18   17 

-27 

32  0 

40-2 

Colombo 

65-5 

276 

19   35 

?S 

(19  35) 

+   4 

23-8 

24-6 

Kodaikaual 

68-3 

283 

19   35 

?s 

(19  35) 

-31 

43-1 

45-7 

Continued  un  next  paQc. 
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A  Az.  P.  O-C.          S.  O-C.  L.  M. 

„  o  ui.  s.  s.         m.  s.  s.  m.  m. 

Simla                         72-9  305  —  —    e  20  53  -   8  36-3  43-3 

Bombay                    74  1  291  11  52  +   9         —  —  —  — 

Mauritius        E.        85-4  250  22  47  ?S        (22  47)  -39  32-9  48-1 

Sitka                          88-0  33  —  —         —  —  e  39-9  44-6 

Victoria                     94-4  42  24  48  ?S        (24  48)  -12  41-5  48-9 

Berkelev         z.       94-9  52  13  24  -19         —  —  e43-2  — 

Lick       ■                     95-5  53  e  17   39  '!      e  25  42  +31  e43-6  — 

Tucson            E.  105-5  57  —  —         —  —  48  1  52-6 

Helwau           e.  112  0  301  19  47  ?PEi        —  —  —  78-3 

X.  112-0  301  27   59  JS        (27   59)  +13  —  111-9 

CapeTo-n-u     e.  110-5  229  29  39  !S        (29  39)  +77  —  69-2 

Viemia  117-5  324  u  19     2  [  +  18]i2G47  -103  —  68-1 

Hamburg  1181  331  e  20   23  JFR,  c  30     9  +94  c  52-G  61-6 

Chicago  120-2  42  20  43  ?PR,      30   15  +84  e  52-6  — 

Dyce  120-7  340  —  —       30  49  +114  64-8  69-3 

De  Bilt  121-4  332  —  —    e  30  31  +91  c54-6  62-8 

Padova  121-6  323  20  35  ?PRi      30  35  +94  —  — 

Edinburgli  122-1  339  29  55  ?S        (29  55)  +50  49-6  58-3 

Pompeii  1221  317  19  43  [+45]      29  13  +8  47-6  71-6 

Strasbourg  122-3  326  c  20  34  JPR,  e  30  41  +95  e  59-6  73-2 

Eskdalemuir  122-5  339  15     0  -55    e  24   24  I  58-6  — 

Uccle  122-6  330  c  20   35  ?PR,       30   35  +86  50-6  634 

Ann  Arbor     e.  122-G  40  21   29  ?PRi      32  17  +188  62-5  — 

X.  122-6  40  20  59  ?PRi      31  53  +164  62-4  — 

E.  122-6  40  21   35  ?PR,       32   59  +230  —  — 

Rocca  di  Papa  122-8  319  e  19  13  [+13]e25   35  ?  60-5  67-4 

Stouyhm-st  123-4  337  32   17  i          38     5  ?SRi  51-1  60-6 

Toronto  124-0  37  —  —       32  11  ?  167-3  80-9 

Besancon  124-0  326  —  —         —  —  62-6  — 

Kew  124-2  334  26  35  ;            —  —  —  78-6 

Moucalieri  124-3  320  20  58  ?PR,      37      9  ?SRi  60-1  80  0 

Oxford  124-5  335  21     0  ?PR,      32  27  ?  54  1  67-1 

Paris  124-8  326  —  —    e  28  44  -41  56-6  64-6 

Ithaca  127-0        37  —  —    e  38   15  ?SR,  60-2  — 

Northtield  128-2       32  _  _         _  _  e  66-6  — 

Georgetown    E.  128-7        42  e  21   35  JPR,      31   39  +107  62-6  — 

X.  128-7        42  e  21   35  ?PR,      31   40  +108  e  58-6  — 

z.  128-7        42  e  20  51  JPR,        —  —  62-0  — 

Wasliingtou  128-7        42  e  21   25  <PR,        —  —  c  o5-6  — 

Cheltenham   e.  128-9       41  —  —         —  —  73-2  75-6 

X.  128-9       41  —  —         —  —  66-8  74-8 

Barcelona  129-7  323  21   42  JPR,        —  —  56-0  69-1 

Harvard          e.  130-3       34  e  21   33  ?PR,      33  25  i  e57-3  — 

X.  130-3       34  0  21   23  ?PRi        —  —  e  57 -3  64-0 

Tortosa  131-1  324  21   29  ?PR,      33  32  ?  56-2  80-8 

Algiers  131-8  319  e  19  35  [+12]      28  40  ?  39-6  67-6 

Granada  135-8  323  19  50  [  +  18]        —  —  —  — 

Coimbra          e.  136-3  330  22     8  JPR,      34  34  ?  c  60-6  68-6 

X.  136-3  330  —  —          —  —  68-6  83-3 

Rio  Tint o  137-2  327  23  35  ?PR,        —  —  —  85-6 

San  Fernando  137-9  324  —  —       44  35  JSR,  79-6  117-6 

La  Paz  141-8  123  c  19  50  [+7]      31   55  ?  60-6  73-2 

Additional  readings  :    Manila  gives  also  MN  =  +16 -6m.  Riverview  iSR,  = 

+  13m.43s..  SR.  = +14m.25s.,  MZ  =  +21-2m.,  MN  =  +21-4m.,  T„  = 
lh.48m.25s.  Adelaide  i-+12m.23s.  and    +12m.59s.  Osaka  MN  = 

+  19-4m.,    T„=-lh.49m.36s.  Kobe   MN  =  +19-0ui.  Zi-ka-\vei   SN  =• 

-^Um.lOs.,  SR,N-  +16ni.6s.,  SR,N=  +17m.33s.,  SRjN  -  +18m.l3s.,  MN  = 
^20-5m.,  T„=lh.48ni.33.s.  Mizusawa  SE  =  +14m.278..  T,  =lh.48m.368. 

Christchm-ch  SR,  =  +  19m.35s.  Colombo   S--+19m.53B.  Mauritius 

PN  =  +23m.lls.  Victoria   S^+30m.42s.,    L   (repetition)    ^41i.9m.508. 

FlamburgSR,-  +36m.38s.,  SRj  -  +41m.l3s..  MN  =  +74-6m.,MZ-  +71-6m. 
De  Bilt  PR,  =  -20m.45s.,  c=+37m.47s..  MN  =  +70-4m.,  To  =lh.57m.22s. 
Edinburg  gives  S  as  P  and  S  as  =  +37m.32s.  Eskdalemuir  L  (  -^  +37  -6m. 

Strasbourg  PR,E  =  +21m.5ti.,    MN  =  +72-8m.  Uccle  SR,  =-  +37m.53s., 

MN  =  +62-6m.  Toronto  gives  its  readings  as  on   12d.,   also   L  or  S  ^ 

-38m.29s..  L  =-  +56 ■5m.,  L  Rep  ^  +130-3m.  Moncalicri  MN  ^  +74 -7m. 

Paris  e2=+42m.356.   (?SRi).  Georgetown  LN  =  4-61-6m.  Harvard 

iPE  = +21m.4Js.,  iPN  =  —  22m.ls.,  giving  all  its  readings  as  on  12d. 
Algiers    PR,  =  ^'23m.06.  Coimbra    LN?  =  +45-5m.,      LE?  =  -r4S-8m. 

San  Fernando  MN  =  +123 -em.         La  Paz  gives  L  =  +69-6m. 
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May  13d.  4h.  40m.  4()s.     Epicentre  49° -SN.  12=  OE. 

A  =  +-631,   B  =  +134,  C=+-764. 


Az. 


0-C. 


O-C. 


M. 


Strasboiu'g 

3-1 

240 

c  1   48        ?L 

— 

— 

Zurich              E. 

3-3 

223 

e  0  53      +1 

1   35 

+   4 

X. 

3-3 

223 

e  0  54      +2 

1   34 

+    3 

Viemia 

3-3 

118 

e  0   46      -   6 

i  1   26 

—   5 

Padova 

4-4 

181 

14-4 

1   21 

-40 

Rocca  di  Papa 

8-1 

176 

c  2     2      -    1 

— 

— 

Rocca  di  Papa  gives  also  el'E  = 

+  2iil.26s.,  iN  = 

+  2di.34s. 

ay  13d.     Reading's 

also  at  Sli.  (B 

atavia),  141i.  (Apia),  211i. 

(San 

—     (el-8) 


1-6 
3-4 


May  14d.  171i.  57ni.  10s.      Epicentre  64''1N.  27='-5W.  (as  on  1914  Jime  19d. 
A  =  +  -388,  B  =  -  -202,  C  =  +  -900  ;       _D  =  -  -462,   E  =  -  -887  ; 


G  =  + 

■798, 

H-  -415,  K 

=  -•437. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ediuburgli 

14°  5 

113 

— 

— 

— 

— . 

6-8 

8-5 

Eskdalemuir 

14-6 

112 

— 

— 

— 

— 

5-8 

— 

Oxford 

18-4 

120 

— 

— • 

7   52 

+    3 

9-9 

13-9 

Kew 

19  0 

119 

— 

— 

— 

— 

— 

11-8 

De  Bilt 

20-6 

110 

c  4  56 

+    7 

— 

— 

e  9-8 

13-2 

Uccle 

21-3 

113 

— 

— 

c  8   38 

-12 

e  10-3 

— 

Hamburg 

21-6 

101 

e  8  50 

?S 

(e  8  50) 

-   7  (e  17-8) 

— 

Paris 

22-2 

119 

e  7   12 

i 

— 

— 

11-8 

12-8 

Strasbom-g 

24-4 

112 

c  5  36 

+  '4 

c  9  50 

_   '2 

e  12-8 

. — 

Coimbra         x. 

26-4 

146 

9  20 

? 

12  36 

; 

14-4 

— • 

Moncalieri 

27-3 

117 

— 

— 

c  10  37 

-'9 

14-2 

— 

Vienna 

28-3 

103 

c  6  20 

+    9 

— 

— 

— 

19-3 

Tortosa 

28-4 

131 

6  30 

+  18 

11      2 

-   4 

14-6 

18-2 

Barcelona 

28-7 

128 

e  8  50 

? 

— 

— 

e  15-0 

18-8 

San  Fernando 

X.   30-4 

145 

11   26 

?S 

(11    26) 

-15 

— 

18-8 

Rocca  di  Papa 

32  0 

114 

i  6  50 

+    3 

— 

— 

20-5 

21-8 

Algiers 

32-9 

131 

— 

— 

— 

— 

e  19-5 

20-3 

Toronto 

35-3 

261 

— 

— 

— . 

— 

34  1 

- — ■ 

Hehvan 

49-9 

104 

34   50 

?L 

— 

. — 

(34-8) 

— 

Victoria 

50-0 

300 

26  41 

?L 

— 

— 

(26-7) 

29-2 

Additional    readi 

ngs  :      Li 

e    Bilt    gives 

MN  = 

+  12-lm. 

Coimbra 

eE  = 

+  10m.40s.  ?S, 

LE=  +1 

5  1m. 

Hehvan  PN  =  +31ui 

50s. 

May  14d.  Readings  also  at  21i.  (near  Lick).  51i.  (Apia),  6h.  (near  Lick),  121i.  (near 
La  Paz),  13h.,  14h.,  and  I6I1.  (Hehvan),  21h.  (Manila  and  near  La  Paz), 
23h.  (near  Tokyo). 

May  15d.  Readmgs  at  Oh.  (San  Fernando),  2h.  (Zi-ka-wtd),  3h.  (Pompeii,  Zi-ka- 
wei,  Taihoku,  Padova,  Rocca  di  Papa,  and  Manila),  4h.  (Manila  and  near 
De  Bilt),  5h.  (near  Zm'ich),  6h.  (near  Tokyo),  9h.  (La  Paz),  llh.  (Rocca 
di  Papa),  12h.  (Ue  Bilt.  Hamburg,  Paris,  and  Vienna),  17h.  (Hehvan), 
18h.  (La  Paz). 


May  16(1.  21h.  11m.  15s.     Epicentre  7°-5X. 
A  =  -  -518,   B  =  +  -846,  C  =  +  -130 


121°  oE.  (suggested  by  De  Bilt). 
D  =  +-853,   E  =  +522  : 


G  =  - 

-068, 

H=  +111,   K 

-=  --991. 

A 

Az. 

P.       0  -C. 

S. 

O-C. 

L. 

M. 

„ 

^ 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Manila 

7-2 

356 

1   57       +8 

(3   21) 

+    6 

3-4 

4-1 

Bat  a  via 

20-0 

227 

4   41             0 

i  8  41 

+  18 

— 

13  0 

Zi-ka-wci 

23  -7 

0 

c  5      0       -25 

c  10     0 

+  28 

— 

— 

Colombo 

41-2 

271 

23   45        Ih 

— 

— 

(23-8) 

29-8 

Hehvan 

86 -5 

299 

55   45         !h 

— 

— 

(5.') -8) 

— 

De  Bilt 

99-7 

325 

—               — 

e  24   27 

-86 

52-8 

64-0 

Uccle 

100-6 

321 

—              — 

— 

— 

c  50-8 

— 

Paris 

102-6 

323 

—               — 

— 

— 

c  60-8 

— 

La  Paz 

167-0 

135 

20     9    1-4] 

— 

— 

— 

— 

Additional  readings  :    Manila  gives  MN  =  — 3-8in.  Hehvan  PX  =  -^56m.45s. 

De  Bilt  MX  =  +54 -Om.     Epicentre  7°-5X.  121'-5E.  (as  adopted). 
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Mav  16(1.  Readmits  also  at  Ih.  (^aii  Fernando),  3h.  fZi-ka-wei  and  near  Taihoku), 
4h.  (Edinburgh,  De  Bilt,  and  near  Lick),  oh.  (La  Paz),  6h.  (Helwan), 
7h.  (La  Paz  and  near  Manila),  lOh.  (Taihoku),  loh.  (Apia). 


May  17d.  Readings  at  Ih.  (San  Fernando,  Sydney,  and  near  Lick),  6h.  (Manila), 
20h.  (Harvard  and  near  Athens),  21h.  (near  Athens),  22h.  (Florence  and 
near  Athens),  23h.  (Lick). 


May  18d.  Readings  at  2h.  (Sau  Fernando,  Florence,  and  Rocca  di  Papa),  3h. 
(Ootomari,  Mizusawa,  and  La  Paz),  7h.  (near  Zurich),  llh.  (near  River- 
view  and  Melbourne),  12h.  and  13h.  (Paris),  16h.  (Paris  and  near  Osaka, 
Kobe,  and  Tokyo),  l«h.  (La  Paz). 


May  19d.  3h.  11m.  Us.     Epicentre  3"-0X.  122=  OE.  (as  on  1913  Jan  lid.). 

A  =  -  -529,   B  =  +  -847,  C  =  +  -052  ;  D  =  +  SIS,   E  =  +  -530  ; 

G  =  -028,   H  =  +044,   K  =  --999. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 

o  o  m.  s.         s.         m.  s.  s.  rn.  m. 

Manila 
Bata^^a 
Taihoku 
Zi-ka-wei 
Perth 
Adelaide 
Colombo 
Sydney 
Rivervicw 
Melbourne 
Simla 
Honolulu 
Helwan 
Zante 
Hambui'g 
De  Bilt 
Uccle 
Edinburgh 
La  Paz 

Additional  readin 
MN  =  +26-2m. 
shock  not  regi^ 
MN  =  +05-2m.     Epicentre  0-2S.  124''dE 


May  19d.  31i.  21m.  30s.      Epicentre  34'OX.  21'0E. 

A  =  +  -771,   B  =  +  -297,  C  =  +  -559  ;  D  =  4-  -308,   E  =  -  -934  ; 

G  -  +  -522,   H  =  +  -200,   K  =  -  829. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


11-3 

5 

2   43 

-   6 

5      3 

+    1 

5-5 

6-3 

17-7 

239 

13   24 

-49 

6   31 

-62 

— 

9-6 

22  0 

359 

5    15 

+  10 

— 

— 

9-5 

— 

28  0 

2 

e  5  42 

-26 

— 

— 

— 

— 

35-4 

189 

7   40 

+  23 

— 

— 

18-3 

— 

411 

159 

i  12     6 

? 

13   48 

-34 

e 

18-0 

23-6 

42-3 

278 

16     0 

{S 

(16     0) 

+  81 

29-0 

35-0 

46  0 

146 

8   42 

+    2 

— 

20-5 

22  1 

46  0 

146 

e  13   18 

?      I 

16   31 

+  63 

e 

20-2 

25-2 

460 

152 

13  42 

? 

16  54 

+  86 

19-3 

26-0 

50-7 

309 

— 

— 

— 

— 

28-8 

— 

79-5 

69 

e  22  30 

?S 

(22  30) 

+  12 

43  0 

47-0 

89-0 

300 

23     0 

?S 

(23     0) 

-63 

— 

— 

98-6 

310 

9     0 

I 

— 

. — ■ 

— 

— ■ 

100-3 

326 

— 

— 

— 

— 

e 

54-0 

• — ■ 

103-7 

325 

— 

— 

— 

— 

e 

55-0 

71-8 

104-6 

324 

— 

— 

— 

— 

6 

52  0 

— 

106-1 

332 

— 

— 

— 

— 

56-0 

— 

163-2 

144 

19  25 

[-45] 

28  25 

'! 

41-7 

45  0 

:    Manila  gives  e  =  +  2m.  368. 

,  MN  = 

+  6 -6m. 

Riverview 

Rivervie\\ 

and   Melbourne 

seem 

to   record 

a   different 

^red  elsewhe 

re. 

Helwan 

PN  =  +22m.0s 

Dc 

Bilt 

Athens 

4-5 

29 

1   19 

+    9 

— 

— 

1-9 

2-5 

Pompeii          e. 

S-5 

325 

e  2   11 

+    2 

(3      1) 

-49 

— 

3-8 

Rocca  di  Papa 

101 

322 

2   12 

-18 

4   38 

+    6 

— 

5-0 

Padova 

13-4 

331 

5  30 

?S 

(5   30) 

-23 

(7-9) 

— 

Vienna 

14-7 

348 

e  3  55 

+  20 

i  6   36 

+  11 

i  7-2 

7-8 

Moncaheri 

15-0 

321 

— 

— 

c  6  51 

+  19 

— 

— 

Batavia 

90-0 

98 

— 

— 

— 

— 

e  42-7 

44-4 

Athene  gives  MN  =  +2 -2m. 
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May  19d.  12h.  41m.  33s.     Epicentre  6'oS.  126°  OE. 

A  =  -  -584,  B  =  +  -804,  C  =  -  113  ;         D  =  +  -809,  E  =  +  -588  ; 
G  =  +067,  H  =  -092,  K  =  --994. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

19*0 

270 

4  23 

-    6 

i  8  21 

+  19 

— 

13-4 

Manila 

21-7 

346 

e  4  58 

-    3 

8  53 

-   6 

10-5 

— 

Perth 

27-2 

199 

13  47 

JL 

— 

— 

(13-7) 

26-6 

Adelaide 

30-8 

159 

— 

— 

— 

— 

e  20  -4 

— 

Taihoku 

31-8 

354 

— 

— 

11   34 

-31 

— 

— 

Melbourne 

35-7 

153 

— 

— 

— 

— 

e  24-9 

28-5 

Riverview 

35-9 

143 

— 

— 

19   11 

? 

24-9 

27-5 

Zi-ka-wei 

37-9 

355 

e  7   41 

+    4 

— 

— 

— 

— 

Colombo 

47-9 

285 

23   15 

?L 

— 

— 

26  1 

31-9 

Kodaikaual 

51-2 

289 

28  27 

?L 

— 

— 

(28-4) 

— 

Mauritius       k. 

67-2 

250 

30     3 

?L 

— 

— 

(30-0) 

33-9 

Helwan 

97-3 

299 

25  27 

?S 

(25   27) 

-    2 

— 

— 

Victoria 

108-5 

40 

— 

— 

• — 

— 

52-3 

56-7 

Hamburg 

110-4 

325 

— 

— 

— 

— 

e  57-8 

70-4 

Rocca  di  Papa 

111-6 

313 

— 

— 

e  28  39 

+  57 

39-5 

50-7 

De  BUt 

113-7 

325 

— 

• — 

— 

— 

e  57-5 

62-7 

Moncalieri 

114  4 

318 

— 

— 

e  34     5 

?SRi 

62-7 

— 

Uccle 

114-6 

324 

— 

— 

• — 

• — 

e  55-5 

— 

Edinburgh 

116-5 

331 

— 

- — 

— 

■ — 

64-5 

— 

Paris 

116-5 

322 

— 

— 

e  29  27 

+  65 

67-5 

— 

Egkdalemuir 

116-8 

331 

— 

— 

— 

— 

56-5 

— 

Kew 

117  0 

327 

— 

— 

• — 

— 

— 

56-5 

Rio  Tinto 

127-0 

314 

79  27 

?L 

— 

— 

(79-5) 

87-5 

Toronto 

136-7 

27 

— 

— 

— 

— 

57-9 

— 

La  Paz 

1531 

149 

21     6 

[+66] 

i  26  31 

? 

— 

— 

Additional  readings  and  notes:     Batavia  gives  i=+5m.l6s.   and    +7m.27s. 
Adelaide     i=+22m.9s.  Riverview     ePRi  = +15m.48s.,     MN  =  +25-3m. 

Probably  the  readings  of  Riverview  belong  to  a  different  shock,  but  there  is 
no  other  evidence  of  it.  Helwan  PN  =  +24m.27s.  Mauritius  PN  = 
+  27m.39s.,  MN  =  +36-4m.  De  Bilt  MN  =  +62-9m.  Epicentre  2°-0S. 
120°0E.         Toronto  L  = +71  Oni. 


May  19d.  Readings  also  at  Oh.  (Lick),  Ih.  (San  Fernando  and  near  Athens),  3h. 
(near  Athens),  4h.  (near  Algiers),  5h.  (Rocca  di  Papa),  7h.  (Besaucon), 
8h.  (La  Paz),  9h.  (Helwan),  19h.  (Berkeley).  21h.  (La  Paz). 


May  20d.  4h.  36m.  35s.      Epicentre  65  -OS.  39"  OW. 

A  =  +  -328,  B  =  -  -266,  C  =  -  -906  ;         D  =  -  -629,  E  =  -  -777  ; 
G  =  --704,   H  =  +-570,  K  =  --423. 


Az. 


O-C. 


O-C. 


Additional    readings  :     Helwan 
another  reading  at   +62 -4m. 


M. 


27-4 
60  0 


118-4 
60-8 


gives    PN=+25m.25s.         Strasbourg    gives 
De  Bilt  e  =  +35m.31s.,  MN  =  +60-9m. 


Q 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

Cape  Town 

461 

77 

23     9 

?L 

— 

— 

(23-2) 

La  Paz 

52-3 

324 

9   22 

0 

16  48 

0 

25-5 

Helwan 

107-6 

60 

26   25 

2S 

(26  25) 

-41 

— 

Tortosa 

108-6 

31 

— 

— . 

— . 

e  54-4 

Strasbourg 

117-7 

36 

— 

— 

— 

— 

58-4 

Peiris 

118-5 

30 

— 

— 

e  29  25 

+  47 

58-4 

Kew 

118-7 

26 

— 

— 

— . 

— 

— 

Uccle 

1190 

30 

• — 

— 

— 

— 

e  56-4 

De  Bilt 

120-4 

30 

— 

— 

e  29  25 

+  33 

e  59-4 

78 


1920.     May  20d.  7h.  25m.  55s.      Epicentre  11°  7S.  166°  3E. 


A  =  --952,   B  =  +-232,   C  =  --203;  D  =  + -237,   E 

G  =  +197,  H  =  --048,  K  =  --979. 


+  •972 


Apia 

Riverview 

Sydney 

ilelboui'uc 

Christchurch 

Adelaide 

Honolulu 

Perth 

JIauila 

Tokyo 

Osaka 

Taihoku 

Batavia 

Zi-ka-wei 

Calcutta 

Victoria 

Colombo 

Tucson  ] 

Kodaikaual 

Mauritius       ] 

Cliicago 

Ann  Arbor 

Toronto 

Ithaca 

Georgetown 

Wasliington 

Cheltenham 

La  Paz 

Harvard 


N. 


E. 


Lembert? 

Hambm-g- 

H  el  wan 

Edinbvu-gh 

Eskdalemuir 

Vienna 

De  Bilt 

Stonyhurst 

Uccle 

Oxford 

Kew 

Strasbourg 

Padova 

Paris 

Florence 

Pompeii 

Moncalieri 

Rocca  di  Papa 

Barcelona 

Tortosa 

Algiers 

Coimbra 

Granada 

Rio  Tinto 

San  Fernando 


E. 


21-5 

26  1 

261 

32-3 

32-3 

34-2 

48-2 

50-5 

o2  1 

o3-6 

51-9 

57  0 

58-9 

60-8 

83-6 

86-2 

88-0 

90-3 

91  0 

102-8 

102-8 

109-7 

112-6 

115-6 

117-8 

117-9 

117-9 

llS-1 

119-2 

121-7 

121-7 

130-9 

1311 

134-5 

135-0 

135-6 

135-7 

136-8 

137-0 

138-2 

138-7 

138-8 

139-0 

139-9 

140-5 

141-4 

141  8 

142-0 

1421 

147-2 

148-3 

150-7 

151-1 

153-0 

153-2 

154-4 


Az. 

98 

209 

209 

211 

170 

223 

47 

238 

300 

332 

329 

310 

270 

318 

295 

39 

278 

56 

280 

244 

244 

50 

49 

46 

47 

51 

51 

51 

117 

47 

47 

329 

341 

301 

352 

352 

333 

343 

350 

343 

349 

349 

338 

332 

345 

331 

325 

337 

329 

338 

340 

332 

352 

342 

347 

346 


P. 

m.  s. 
i4  48 
i  5  35 

5  23 

6  53 
S      5 

i  6   47 

9   17 

9   10 

e  9   16 

e  9  27 

9  39 

9  51 

i  10     5 

e  10   18 

12  35 

13  14 
17  35? 
23  55 
49  11 
26  47 
26  11 
19     7 

c  5     5 


O-C. 

s. 
-11 
-14 
-26 
+  2 
1PR, 
-20 
4-22 
0 

-  5 

-  3 
+    1 

-  1 
1 
0 
5 

+  20 
?PR, 

?S 

ih 

?s 

?s 

?PR, 


+ 


s. 

m.  s. 

i  8  42 

i  9  58 

9  53 

12  11 

11  35 

i  11  59 

i  16  5 

11  15 


17  24 

18  7 
i  18  36 

23  9 
(24  29) 
(23  55) 

(26  47) 
(26  11) 
28  35 


e  19 

e  20 

e  20 

e  19 

i  19 

22 

19 

i  22 

i  19 

19 

23 

19 

20 


18    [+28]  30  26 
49      JPRi  e  33  39 

?PR,  — 

+    2] e  22   47 

-  9]  — 
JPR,  — 
-25]  — 
?PR,  — 

-  5]  — 
+  14]  — 
?PR,  — 
-19]  — 
+  28]  — 


e  19  25 
20  45 

i  19  28 
20  5 
19  25 
19  32 
19  30 
19  36 
19  49 
19  55 
19  25 
19  23 
40 


-13] 

+  66] 
-12] 
+  23] 
-18] 
-11] 
-13] 
-15] 

-  4] 

-  2] 
-32] 
-37] 

;sR, 


29   25 
33   37 


29   30 

25    18 


O-O. 

s. 
-13 
-26 
-31 
-  2 
-38 
-44 
+  9 
?PRi 


L. 

m. 
10-1 
11-3 
12-6 
15-1 
14-3 
14-4 
23-6 
18-3 


24-7 


3    e  28-8 
3  — 


-23 
+  37 
-22 

+  25 
-11 

+  70 


JO   29      -rl34 


+  103 


?PR, 


36-0 
24-5 
41-0 
61-5 
52  1 
50-6 
52  1 
54-9 
36-4 
56-2 
561 

e  50-1 
56-2 
50-2 
56-7 

c  50-8 

e  63-1 


53-1 

e  56-1 

661 

360 

62-5 

e  74-1 

771 


?  47-8 

—  e  79-7 

—  56-0 

—  e  481 
?  43-1 

—  58-1 
;PR,  — 


19  47    [-14] 


881 


M. 
m. 

12-9 
15-6 
18-0 
181 
19-4 
35-9 


41-6 
30-1 


47-0 
24  -9 
431 
64-1 
55-9 
130  0 


74-1 


58-1 


22-9 
78-1 


84-7 
87-6 

83-3 

114  4 

89-1 

80-6 

90-1 


89-6 
87-7 
91-5 
95-9 
1101 
90-4 

97-1 
117-1 


Additional  readings  :   Apia  gives  also  i -^  +5ni.4s.  Rivcrview  iP  — +5m.59s., 

PS-  -f  10ni.32s.,  and  +10m.48s.,  MZ  -  +12-6ni..  T„  =7h.25m.5l8.  Epicentre 
13"-5S.  167"-0E.  Melbourne  SR, -= +13m.47s.  Adelaide  i  = +8m.5s., 

+  12m.23s.,  +12ni.53s.,  and  +13m.35s.  Osaka  MN  = +34 -em.  Batavia 
i  =  +13m.47s.  Calcutta   PN  =  +12m.41s.    (O-C.  =  +ls.).  Toronto 

gives  also  L  =  +61 -Sm.,  cL  =  +720m.,  L  rep.  =  +130-5,    +132-3.  Ann 

Arbor  LN  =  +54-7ni.  and  +55 -4m.  GeorgctowTi  LN  =  +60-lm.  Wash- 
ington L  =  +55-lni.  La  Pa/,  iP --  +  19m.25s..  MN  -  I  59-2ni.,  T„ - 
7h.32m.0s.  Helwati  I'N  =-  h21m.5s.  Harvard  eN  J -- +4m.50s.. 
cN -^ +6m.40s.,  eE --+ 37m. 4.5s.,  cN --  +37m.59s.,  LN-=+53-lm.  and 
+  55-4m.,  LK^+61-5m.,  ^(repetition)  ^= ->  112-4ni.  Hamburg  i^ 
+  21m.56s.  (?PI{,).  MN  -  +661m.,  MZ  -  +791m.  Vienna  i  -  +22m.7s., 
-i-23m..5s.  De  Bilt  iPR,  = +22m.l7s.,  MN  =  -h76-2m.,  T„  =71i.25m.51s. 
tTccIe  e,  =  -  22m.l7s.,  e. -^  ^40m.53s.  Strasbourg  PR,  = +22m.28s., 
MN-=  i84-8ni.  I'aris  PR,-  22m.35.s.  Coimbra  P=+21m.40s., 
PR,E?  = +27m.5s.,   uLX  = +45-Sm.            Sun    Furnaudo   MN  =  +114-6m. 
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May  20d.      Readings  also  at  Oh.  (Batavia),  21i.  (Helwaii),  4h.  (La  Paz).  Bh.  (Esk- 
dalemuir),  9h.  (Mauritius),  141i.  (La  Paz),  17h.  (Sau  Feruaudo). 


May  21d.  19h.  19m.  los.     Epicentre  34°-0N.  131°0E.  (as  ou  1919  July  2d.). 
A  =--544,   B=+-626,   C  =  + -559. 


A 

Az. 

P. 

O- 

-C. 

3. 

O 

-C. 

L. 

M. 

„ 

o 

m.  s. 

s 

m 

.  s. 

s. 

m. 

m. 

Nagasaki 

1-6 

21G 

0   24 

y 

(0 

40) 

■    d 

0-7 

0-8 

Kobe 

3-5 

83 

— 

— 

1 

32 

■    o 

— 

3-2 

Osaka 

3-8 

83 

1      5 

+ 

G 

(1 

43) 

1 

1-7 

3-7 

Zi-ka-«ei 

8-5 

254 

— 

— 

— 

c  4-3 

No  additioual  readings. 


May  21d.  Readings  also  at  Oh.  (San  Fernando),  oh.  (La  Paz),  81i.  (Zi-ka-wei, 
Calcutta,  Manila,  and  Colombo),  9h.  (Uccle  and  Hehvan),  lOh.  (near 
Athens),  13h.  and  14h.  (Point  Loma),  16h.  (near  Tokyo  and  Mizusawa), 
17h.  (Toronto),  21h.  (San  Fernando  and  Lick). 


May  22d.  17h.  4m.  4s.     Epicentre  35"  ON.  139°-5E.  (as  on  1918  Jime  26d.). 


A=  - 

■623, 

B  =  +  -532,  C 

=  -(-•574 

;        D 

=  +  -649, 

E  =  + 

•760  ; 

G  =  - 

•436, 

H  =  -f -372,   K  = 

-•819. 

A 

Az. 

P. 

o-c. 

y. 

o-c. 

L. 

M. 

„ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

0-7 

16 

c  0     7 

-   4 

. — 

— 

e  0-3 

0-3 

Osaka 

3-4 

266 

1     9 

+  16 

— 

— 

— . 

2-6 

Mizusawa 

4-3 

17 

1      7 

0 

— 

— 

4  9 

Zi-ka-wei 

15-6 

261 

e  3  47 

0 

c  7    11 

+  25 

— 

— 

Manila 

26-4 

224 

e  5  32 

-20 

— 

— 

— 

. — 

Honolulu 

55-8 

87 

. — 

— 

— 

— 

23-9 

32  9 

Adelaide 

700 

181 

■ — 

— 

— 

— 

— 

119 

Additional  readings  and  notes 
been  corrected  by   +2m. 


Tokyo  gives  MN  =  +0^4m. 


Manila  has  been  corrected  by   +7ni. 


Zi-ka-wei  P  has 


May  22d.  17h.  8ni.  50s 
A=  --725,   B 


Epicentre  23° -OS.  142°  •OE. 

- +-567,  C= -391  :  D  =  +  616,   E 

^  =  +•308,   E  =  --240,    G  =  -920. 


■788 


o-c. 


O-C. 


L. 


M. 


o 

5, 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Riverview 

13-5 

145 

3   20 

0 

i  5 

57 

+  1 

c  6-7 

9-3 

Sydney 

13-5 

145 

3    10 

-10 

(6 

4) 

+  8 

6-1 

7-7 

Melbourne 

150 

171 

— 

— 

— 

i  7-7 

8^2 

Victoria,  B.C. 

1100 

44 

— 

— 

— 



33-5 

40-0 

Helwan 

118-5 

293 

60   10 

?L 

— 

— 

(60-2) 

Hamburg 

132-8 

323 

— 





e  51-2 



Chicago 

134-9 

53 

— 

— 

— 

— , 

c  50-7 



De  Bilt 

136-1 

321 

— 







e  44-2 

56-9 

Uccle 

137-1 

320 

— 

— , 





e  45-2 

Paris 

139  0 

320 

— 

. — 

— 

— 

e  55-2 

. 

Coimbra 

1497 

310 

— 

— 

— 

— 

e  58-2 

— 

Additioual  readings:     Riverview  gives  iS  =  +6m.30s. 
of  7min.  for  P  only.  Helwan  PN  =  +  57m. 10s. 

Coimbra  e?  =16h.  48m.  30s. 


Sydney  correction 
DcBiltMN  =  +58 -8m. 


May  22d.  Readings  also  at  3h.  (Vienna),  oh.  (Taihoku  and  Manila),  13h.  (near 
Tokyo),  17h.  (Toronto,  La  Paz,  and  Riverview),  18h.  (near  Tokyo, 
Osaka,   Kobe,   Batavia,   Rocca  di   Papa,  and   Rio  Tinto). 
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23d.  20h,  13m.  6s.      Epicentre  3° -OS. 

149°0E. 

(as  ou  1913  June  4d.). 

A  =  --856,   B=  +-514,  C 
G  =  +  •045, 

=  -•052;          D  = 
H  =  -027,  K  = 

=  +  •515 
-•999. 

,  E  =  +^857  ; 

A 

Az. 

P. 

O-C. 

S. 

0  -C.          L. 

M. 

^ 

„ 

m.  s. 

s. 

m.  6. 

s.            m. 

m. 

Riverview                30-9 
Manila                       32-8 
Taihoku                    38^7 
Bat  a  via                    42-2 
Hehvan                    115-3 

176 
303 
318 
264 
302 

e  6  38 
e  8  54 

e  7  54 
33  54 

+    1    e 
? 

-18 
J 

11  51 
13  44 

+  1      el5-3 
-4             — 

164 

Riverview  gives  also  MN  =  +17^8in. 

May  2;id.  Readings  also  at  41i.  (near  Pompeii),  6h.  (Taihoku),  16h.  (Stouyhurst ), 
17h.   (La  Paz,   Melbourne,  and   Riverview),   20h.   (Sau  Fernando). 

May  24d.  Readings  at  2h.  (near  Tokyo),  6h.  (Manila),  9h.  (near  Tokyo),  llh. 
(Manila  and  near  Athens),  12h.  (Manila  and  La  Paz),  14h.  (near  Athens), 
17h.  (Taihoku),  18h.  (Dyce),  22h.  (San  Fernando). 

May  25d.  llh.  39m.  5os.     Epicentre  SS°oK.  46  -SE.  (as  ou  1917  Nov.  24d.). 


A  =  +  -5 

Ji, 

B 

=  +605,  C 

=  +  -552 

D  =  +  725. 

E  =  - 

•688  ; 

G 

=  +  -380,   H 

=  +401 

K  = 

-•834. 

A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hehvan 

E. 

13°4 

259 

5   53 

JS 

(5  53) 

0 

(8-1) 

9-7 

N. 

13-4 

259 

6   29 

?s 

(G   29) 

+  36 

(8-5) 

91 

Pompeii 

E. 

26-3 

295 

5   45 

-   6 

— 

— 

Vienna 

26-9 

312 

i  6     3 

+    6 

10  44 

+    5 

e  15^8 

21-3 

Rocca  di  Papa 

27-8 

297 

e  6     5 

-    1 

— 

— 

18-0 

Moncalieri 

31-8 

304 

— 

— 

e  11  52 

-13 

181 

— 

Strasbourg 

32-4 

309 

— 

— 

e  12  26 

+  12 

— 

— 

Hamburg 

32-7 

319 

— 

— 

e  12     5 

-14 

23  1 

— 

Uccle 

35  1 

313 

— - 

— 

e  12  47 

-10 

— 

— 

Paris 

35-9 

309 

— 

— 

(e  13   5) 

-   4 

e  131 

22  1 

Eskdalemuii 

40-5 

318 

— 

— 

— 

— 

221 

— 

No  additional  readings. 

May  25d.     Readings  also  at  2h.   (Lick),   4h.   (near  Tokyo).   lOh.   (Manila),  12h. 

(Strasbourg),   13h.  (Manila  aBd  Batavia),   llh.  and  15h.  (Manila),  22h. 
(La  Paz). 

1920.     May  26d.  12h.  21m.  40s.     Epicentre  18°  OS.  173°  OW. 

(as  on   1918   Feb.   3d.). 

A  =  -  944,  B  =  -  116,  C  =  -  -309  ;        D  =  -  122,  E  =  +  -993  ; 
G  =  +-307,   H  =  +038,  K=-951. 

A       Az.           P.       O-C.         S.  O-C.        L.  M. 

o          o         m.  s.         s.          m.  s.  s.          m.  m. 

Apia                             4-3        17       i  0  57      -10          1   17  -41          1-6  — 

Riverview                 35-7      236      e  7   23      +    4    e  13   13  +    7    e  158  19-5 

Sydney                      35-7      236        12  56        ?S        (12  56)  -10        17  1  19-3 

Melbourne                41-6     233          —              —         —  —       20  1  24-8 

Honolulu                  42  0       21    e  15     8        ?S     (o  15     8)  +33       19-8  25-9 

Adelaide                    460     239       18  50      +10     115   44  +16    e  22  8  292 

Manila                      72-8     292    ell   49      +14         —  —          —  — 

Berkeley                   73-4       40         —             —         —  —      e  94  — 

Batavia                     78-8     274     113   28      +76     122  27  +17           —  — 

Victoria                     798        31          —              —       23     5  +44        35-4  40-3 

Zi-ka-wei                   79-9     308    e  12   23      +   5          —  —           —  — 

La  Paz                       984      111        14   10      +8        25  38  -   2       477  49-7 

Cliicago                     98  6       49       24   20        ?S          31   36  ?SR,       50  6  — 

Toronto                   1048       48        29  38          ?      c  41   32  ?      e  55-9  59-9 

Washington           105  7        54          —              —         —  —    o  54  8  — 

Ithaca                      106-7        50          —              —         —  —       55  0  — 

Ottawa                    107-7        47          —              —    c  49  20  I          58-3  — 

Continued  un  ne.cl  jjuuc 
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A 

Az. 

P. 

0-C. 

S.       0  -c. 

L. 

M. 

J 

m.  s. 

s. 

m.  8.           s. 

m. 

m. 

Harvard 

110°- 6 

51 

— 

— 

28  41         +68 

57-4 

58-5 

Eskdalemuir 

141-8 

9 

19  44 

[+   1] 

—                — 

— 

— 

HambuTR 

14i-3 

357 

e  20  20 

[-f33] 

—                — 

e  70-3 

85-3 

Oxford 

145-6 

ID 

19  51 

[+    2] 

• —                — 

— 

89-3 

De  Bilt 

145-9 

2 

19  49 

[-   1] 

— -                — 

• — 

90-0 

Kew 

146-0 

s 

— 

—                — 

— 

83-3 

Uccle 

147-1 

4 

i  19   53 

1+   2] 

—                — 

— 

S6-3 

Vienna 

148-8 

349 

i  19   57 

[+    31 

—                — 

— 

— 

Paris 

149-0 

6 

i  20     0 

[+   6] 

—                — 

82-3 

88-3 

Strasbourg 

149-4 

358 

19  57 

[+   21 

—                — 

78-3 

— 

Moncalierl 

153-1 

359 

20     8 

[+    81 

35  29            ? 

83-3 

— ■ 

Coimbra 

154-3 

28 

20   10 

[-    91 

32   13             I 

e  78-3 

— 

Hehvan 

154-7 

303 

24  20 

?PRi 

—                — 

— 

— 

Rio  Tinto 

156-9 

28 

80   20 

?L 

—                — 

(80-3) 

93-3 

San  Fernando 

158-0 

29 

22  50 

f 

—                — 

— 

95-3 

Algiers 

160-9 

9 

e  20   28 

[  +  m 

—                — 

87-3 

— ■ 

dditional  readin 

gs  :    Riverview  gives  also  PR, 

=  -8m.56s.,  PS 

=  -L13m 

.43s., 

MN=  ^20 -em.. 

]MZ=  + 

20-3m.,  T„=12h.21m. 

5s.          Honolulu 

S=  ^17 

m.8s. 

Harvard    SR,E 

=  -34m 

.35s., 

LE  =  + 

68 -3m., 

T„=r2h.28m.9s 

Eskdale- 

muir    PR,  I  =  + 

23m.23s 

De    Bilt    MX  = 

=  -f86-6m.             '^ 

'ienna 

PE  = 

+  20m.ls.,   i  = 

^20m.4s 

Helwan 

PN=26m.20s.         Sau   Fernando 

MX 

=  +94-8ni. 

May  26d.  Readings  also  at  Oh.  (San  Fernando  and  La  Paz),  2h.  (near  Athens), 
19h.  (La  Paz).  20h.  (Stonyhurst),  21h.  (La  Paz),  22h.  (Helwan  and 
Batavia),  23h.  (Zi-ka-wei). 


May  27d.  5h.  49m.  30s.     Epicentre  19'-0X.  109°-0E. 

A  =  -  -308,  B  =  +  -894,  C  =  +  -326  :  D  =  4-  -946,   E  =  -!-  -326 


G  =  -106,   H  =  +-308,  K^ 


•946. 


This  solution  is  about  the  best  that  can  be  done  with  the  observations  as  they 
stand  :  but  there  are  probably  some  errors.  If  Manila  S  is  1  min.  too  small 
and  Zi-ka-wei  both  P  and  S"  one  min.  too  large,  then  To  may  be  about 
5h.47m.30s..  and  the  epicentre  lO'X.  lOO'E.  woiild  suit  all  but  the  Eiiropean 
observations.  Or  reducing  To  18  seconds  only  we  get  the  alternative  solu- 
tion with  deep  focus,  given  below. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

Hokoto 

10°- 8 

63 

5  54 

?L 

— 

— 

(5-9) 

— 

Manila 

12-3 

109 

e  3     2 

-   1 

5   24 

-   2 

6-2 

6-7 

Taihoku 

13-1 

60 

6   18 

?S 

(6   18) 

+  32 

8-9 

— 

Zi-ka-wei 

16-5 

40 

5   14 

-^75 

e  10  23 

+  196 

— 

— 

Calcutta 

19-6 

284 

5   12 

-36 

— 

• — 

10-2 

— 

Kobe 

27-9 

51 

6   11 

+    4 

— 

— 

e  12-2 

— 

Xagoya 

29-1 

51 

6   11 

—    S 

— 

— 

— 

— 

Colombo 

30-8 

250 

6  48 

+  12 

— 

— 

— • 

9-0 

Kodaikanal 

31-7 

260 

13   48 

?L 

— 

— 

(13-8) 

— 

Tokyo 

31-8 

52 

e  7   34 

+  49 

ell     3 

-62 

12-8 

14-8 

Mizusawa 

34-2 

48 

7      2 

—   5 

13   40 

+  57 

— 

— 

Adelaide 

60-9 

152 

i  10     0 

-18 

— 

— 

— 

22-3 

Melbourne 

66-1 

149 

(11   36) 

+  44 

— 

— 

11-6 

11-8 

Riverview 

66-5 

142 

— 

— 

(e  21      6) 

+  82 

e  21-1 

27-6 

Hehvan 

70-3 

295 

— 

— 

20  30 

0 

— 

— 

Hamburg 

80-0 

324 

i  16     2 

?PR, 

e  24   14 

+  111 

50-5 

. — • 

Pompeii          e. 

81-0 

310 

14   IS 

?PR, 

— 

— 

— 

— 

Rocca  di  Papa 

82-0 

312 

e  16     0 

?PR, 

— 

— 

— 

33-8 

Strasboiu-g     v. 

83-0 

320 

e  16   11 

?PR, 

— 

— 

— 

— 

De  Bilt 

83-2 

323 

e  16  24 

?PR, 

— 

— 

— 

65-4 

Uccle 

84-2 

322 

e  16   18 

?PR, 

25   48 

? 

— 

. — 

Eskdalemuir 

86-3 

329 

16  57 

JPR, 

23   35 

+    2 

29-4 

— 

Oxford 

87-0 

324 

16  50 

?PR, 

— 

— 

— 

— 

Victoria 

98-0 

31 

— 

— 

— 

— 

— 

31-7 

Chicago 

117-3 

14 

20      0 

?PR, 

30      7 

+  99 

— 

— 

La  Paz 

176-3 

314 

17    33 

J 

• — 

— 

39-7 

42-4 

Additional  readings  and  notes:  Manila  gives  MX  =+6 •4m.  Zi-ka-wei 
P  has  been  corrected  by  —10m.  Mizusawa  SX  =  + 13m. 38s.  Adelaide 
e=+5m.6s.,  and  +6m.36s..  i=+13m.30s.,  +15m.l2s.,  +19m.30s.,  and 
+  21m.24s.  Riverview   MX  =  +21-7m.  Helwan    PN  =  +21m.30s. 

De  BiltiMX  = +59-lm. 
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ALTERNATIVE    SOLUTION    WITH    DEEP    FOCUS. 
May  27d.  oh.  49ni.  12s.     Epicentre  5°  ON.  110°  OE.  (as  ou  1920  Feb.  26d.). 


A  =  --341,  B  = +-936,  C=+-087  ;  D  = 

G  =  -030,  H=+082,  K  = 


=  +  -940,   E  =  +  -312  ; 
-•996. 


The  focal  depth  0  -050 

is  retained 

as  on 

Feb.  26d. 

Corr. 

for 

Focus 

A 

Az. 

P 

O-C. 

!- 

O-C. 

L. 

M. 

111. 

s. 

s. 

111. 

s. 

p. 

111. 

m. 

Manila 

-1-3 

14 

4 

48 

p3 

20 

-T-  6 

5 

42 

-   4 

6-5 

70 

Hokoto 

-21 

20 

7 

26 

6 

12 

-  108 

^6 

12 

-101 

— 

— 

Taihoku 

-2-3 

22 

9 

28 

6 

36 

-108 

(9 

12', 

-36 

9-2 

— 

Calcutta 

-2-9 

27 

3 

312 

5 

30 

-   2 

- 

- 

- 

10-5 

— 

Zi-ka-wei 

-3-0 

28 

3 

21 

5 

32 

-   9 

eio 

41 

-r32 

— 

— 

Col<imbo 

-3-2 

30 

1 

275 

7 

6 

VPR, 

_ 

- 

— 

— 

9-3 

Kodaikaiial 

-3-4 

32 

7 

280 

14 

6 

?r. 

- 

— 

(14-1 i 

— 

Ko))e 

-3-8 

37 

7 

36 

6 

29 

-35 

- 

— 

el2-5 

— 

Nagova 

-3-9 

39 

1 

36 

6 

29 

-46 

- 

— 

— 

— 

Tokyo 

-4-1 

41 

1 

38 

0  7 

52 

-^22 

e  11 

21 

-123 

13-2 

15-1 

ilizusawa 

-4-3 

44 

2 

36 

7 

20 

-34 

13 

58 

-   7 

— 

— 

Melbourne 

-5-1 

53 

7 

145 

11 

54- 

?PH, 

- 

- 

— 

11-9 

121 

Kiverview 

-5-2 

54 

9 

139 

— 

- 

- 

-- 

e  21-4 

27-9 

Helwan 

-61 

77 

0 

300 

— 



20 

48 

-11 

— 

— 

Pompeii             e. 

-6-5 

90 

8 

312 

14 

36 

+  112 

- 

— 

— 

— 

Hambui-g 

-6-5 

91 

9 

325 

il6 

20 

?PR, 

e  24 

32 

+  69 

50-8 

— 

lioeca  di  Papa 

-6-5 

92 

1 

313 

e  16 

18 

?PRi 

- 

- 

— 

— 

341 

Strasbourg        v. 

-6-6 

94 

3 

320 

el6 

29 

?PRi 

- 

- 

— 

— 

— 

Ue  Bilt 

-6-6 

95 

1 

324 

e  16 

42 

?PR, 

_ 

_ 

— 

— 

65-7 

ITccle 

-6-6 

95 

9 

322 

p  16 

36 

?PR, 

26 

6 

?SR, 

— 

— 

Eskdaleinuir 

-6-7 

98 

7 

329 

17 

15 

?PR, 

23 

53 

-42 

29-7 

-- 

(Jxford 

-6-7 

99 

0 

324 

17 

8 

?PR, 

- 

- 

— 

_- 



Victoria 

— 

109 

3 

34 

— 

_ 

- 

— 

— 

320 

Chicago 

— 

130 

6 

17 

20 

18 

?PRi 

30 

25 

y 

— 

— 

La  Paz 

— 

168 

4 

189 

i  17 

51 

r-143; 

- 

— 

400 

42-7 

May  27d.  Readings  also  at  Oh.  (San  Fernando),  3h.  (Stonyhnrst),  5h.  (near 
Batavia),  6h.  (Riverview),  14h.  (La  Paz),  loh.  (Hehvan),  16h.  (Stony- 
hurst),  19h.  (Moncalieri),  21h.  (near  Athens),  22h.  (near  Kobe). 


May  28d.  18h.  25m.  Os.     Epicentre  36=1N.  137°-3E.  (as  on  1919  Sept.  12d.). 
A  =  -  -594,   B  =  +  -548,   C  =  +  -589. 


O-C. 


ME. 


MN. 


„ 

ni.  s. 

s. 

m. 

m. 

m. 

Tokyo 

2  0 

0  31 

0 

0-9 

10 

10 

Osaka 

21 

0  33 

0 

10 

1-7 

Kobe 

2-3 

0  40 

+  4 

11 

11 

1-2 

No  additional  readings. 


May  28d.     Readings  also  at  Oh.  (Hehvan  and  San  Fernando).  20h.  (Helwan).  211i. 
(near  .\thens). 


May  29d.  12h.  23m.  Os.      Epicentre  25'OX.  llO'-.iE.  (as  on  1918  Dec.  18d.). 


A  =  -  440,   B 


•789,  C=  +  -423. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

l^i') 

179 

— 

— 

1     1 

+  19 

14 

15 

Taihoku 

19 

89 

0  25 

-    4 

(0   42) 

-11 

0-7 

0  9 

Zi-ka-wei 

6  4 

15 

1   39 

+    1 

c  2  53 

-    2 

3-8 

Manila 

lO^.-i 

172 

2  45 

+    8 

— 

— 

— 

— 

Hamburg 

80^8 

325 

— 

— 

— 

e 

44  0 

— 

De  Ililt 

84-1 

326 

— 

— 

c  22  46 

-23 

e 

47  •O 

47  6 

Zi-ka-wei  givoij  MN  =  +4-0m.,  T„  =12h.23m.8s. 


DeBiltMN  =  -f47-8m. 
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May  29a.  19h.  12m.  .3ns.     Epicentre  4,'i'-0X.  l;rnE. 

A  =  +  -706,   B  =  ~  -189.  C  =  +  (582  :  D  =  +  -2.59,   E  =  -  -966  ; 

G  =  +-659,   H  =  +176,  K=--731. 

A        Az.  P.         O-C.         S.  0-C.         L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  di  Papa 

2  1 

233 

e  0  44 

-rll 

1   40 

^42 

— 

1-9 

Pompeii 

2-3 

189 

0  40 

+  10 

1   21 

-rl8 

— 

2-2 

Florence 

2-8 

286 

1     r, 

-r21 

(1     r,) 

-12 

— 

2  0 

Padova 

:V3 

317 

1    .)3 

T-01 

2   ;J1 

-80 

— 

— 

Vienna 

r>  -3 

10 

i  1      7 

-lo 

— 

— 

i  20 

2-6 

Moncalieii 

;>•() 

293 

]    29 

-    2 

2   51 

?L 

(2-8) 

— 

Zurich 

E. 

0-3 

310 

1    33 

—    3 

i  2  4S 

-    4 

i  3-4 

3-7 

X. 

fi-3 

310 

1    32 

-    4 

i  2  49 

-    3 

i  3-4 

3-7 

Strasbourg 

7J 

320 

c  1    oO 

„    2 

— 

— 

V  4(t 

— 

Paris 

10-4 

308 

— 

- — 

e  5  53 

-r73 

0-7 

7-5 

Ucele 

10-6 

321 

e  5     6 

?S 

(e  5     6) 

-21 

i  5-7 

— 

Hambiirp: 

110 

314 

— 

• — 

e  4  .54 

0 

— 

7-3 

De  Bilt 

11-2 

327 

— 

— 

— 



e  5  0 

6-1 

Edinliursli 

17-+ 

324 

— 

— 

— 



9-5 

■ — 

Manila 

<.n-'A 

09 

e  o4   30 

>.L 

— 



(e  54-5) 

— 

Additional  readings  : — Padova  :  Are  the  readings  1  min.  too  large  ?  See 
May  30.  Viemia  trives  also  iZ=~lm.22s.,  iX  = -f  lm.26s.,  iE  = -r  lni.32s. 
Hamburg    MZ  =  -r6-9m.  De  Bilt    MX  =  -6-3m.  Manila    probably 

records  an  independent  shock. 


May  29d.  ReadinKS  also  at  Oh.  (Helwan  and  San  Fernando),  2h.  and  oh.  (La 
Paz),  Oh.  (River^^e\v  and  Osaka).  8h.  (Vienna),  12h.  (Viemia,  Rocca  di 
Papa,  and  near  Mizusawa),  lOh.  (near  La  Paz  and  near  ^lizusawa), 
17h.  (Taihoku,  Manila,  and  De  Bilt),  21h.  (Vieques),  22h.  (Port  au  Prince), 
23h.  (near  Barcelona  (2)  ). 


May  30d.  lOh.  Um.  10s.     Epicentre  43-OX.  15=-0E.  (as  on  1920  May  29d.). 

A  Az.  P.  O-C.           S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Rocca  di  Papa  2  1  233  e  0  30  -f    3  1   26  +28  —  1-7 

Pompeii           k.  2-3  189  0   48  +12  1   30  -27  —  2-0 

Florence  2-8  286  0  45  +    1  —  —  —  1-8 

Padova  3-3  317  1   50  +58  2  47  +76  —  — 

Vienna  5-3  10  i  1   25  +3  —  —  i  1 -9  2-6 

Moncalieri  5-6  293  1   27  0  2  42  +    8  —  — 

Zurich  6-2  316  e  1   31  -   4  i  2   50  +1  e  3-3  3-6 

Strasbourg  7-5  320  e  1   44  —10  —  —  e  3-9  — 

Paris  10-4  308  —  —  e  4  58  +18  6-6  — 

Uccle  10-6  321  —  —  —  —  e5-4  — 

De  Bilt  11-2  327  —  —  —  —  e5-5  6-2 

Additional  readings  :  Florence  gives  its  reading  as  llh.  Padova  :  Are  the 
readmgs  1  ruin,  too  large  ?  See  Maj'  29.  Vienna  iPZ  =  +lm.Os.  The  P 
entered  is  given  as  i.         Zurich  ePV  = +lm. 32s.         De  Bilt  MX  = +6  0m. 


May  30d.  20h.  51m.  20s.      Epicentre  32  -OX.  IIO'IW.  (as  on  1918  Feb.  12d.). 


A  =  —  ■ 

291 

^ 

B 

=  --794.  C- 

=  +  -533  ; 

D 

=  -•939 

,  E=  - 

r^344  ; 

G  =  - 

•183, 

H  =  -5 

00,   K 

= 

-•846. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tucson 

X 

0-6 

275 

0     6 

-    3 

— 

— 

0-6 

12 

E. 

0-6 

275 

0   20 

?S 

(0   20) 

+    3 

0  6 

11 

Mazatlan 

9-6 

159 

• — 

— 

— 

— 

— 

-1-2 

Lick 

10-8 

302 

— 

— 

— 

— 

e  4-6 

— 

Berkeley 

11-5 

302 

— 

— 

— 

. — 

e  5  0 

— 

Victoria 

190 

332 

7   33 

?s 

(7   33) 

-29 

11  5 

13-5 

Chicago 

20-3 

56 

6   54 

? 

9   50 

-81 

10-7 

- — 

Continued  on   ne.rt  pagf. 


Ann  Arbor 

23-2 

57 

Toronto 

26-6 

56 

Georgeto^Ti 

27-5 

66 

Washiugtou 

27-5 

66 

Cheltenham 

27-7 

67 

Ithaca 

28-4 

59 

Ottawa 

29-5 

53 

Harvard          N. 

32-3 

60 

De  Bilt 

78-6 

34 

Paris 

79-2 

38 

84 

Az.           P.       O-C.         S.         O-C.         L.  M. 

,         m.  s.         s.          m.  s.         s.            m.  m. 

—  —           —             —         120  — 

—  —           —             —         130  — 

—  —      e  12  59        ?L        e  150  — 

—  —           —              —      e  13  1  — 
13   28        ?L              —              —          15-8  15  0 

—  —           —              —      e  151  — 

—  —      e  13  40          ?        e  15  0  16-5 
e  5  40      -71            —              —      el51  160 

—  —           —              —      e38-7  46-8 

—  —      e  37   40        ?L           40-7  — 

Additional  readings:  Toronto  sives  L=+26-8m.  Cheltenham  PE  = 
-r  13m. 56s.  The  L  and  M  given  are  from  the  E  and  N  component  instru- 
ments respectivelv.  Ithaca  eN=+12m.53s.  Harvard  ePRiE?  = 
+  7m.ls.,  eE= -!-10m.44s.,  and   +llm.34s.,  eLE=+16-lm. 


May  30d.  Readings  also  at  2h.  (Manila),  3h.  (San  Fernando),  6h.  (near  Mizusawa 
and  Tokyo),  12h.  (La  Paz),  13h.  (Helwan),  14h.  (San  Fernando),  16h. 
(De  Bilt,  Paris,  Helwan,  Rocca  di  Papa,  and  La  Paz),  21h.  (Tucson). 


May  31d.     Readings  at  6h.  (near  Pompeii  and  Rocca  di  Papa  (2)  ),  7h.  (Algiers, 
Adelaide,  and  Manila),  9h.  (near  Adelaide). 


June  Id.     Readings  at  Ih.  and  7h.  (near  Manila),  loh.  (Lick),  18h.  (near  La  Paz), 
22h.  (Vienna),  23h.  (Lick). 


1920.     June  2d.  22h.  1m.  40s.       Epicentre  21°  ON.  106°  5W. 

(as  on   1919  Sept.   15d.). 

A  =  -  -265,   B  =  -  -895,  C  =  +  -358  :  D  =  -  -959,   E  =  +  -284  ; 

G  =  -102,   H  =  --344,   K  =  --934. 

The  Georgetown  and  Harvard  readings  suggest  a  second  shock  about  15min. 
later. 

A       Az.  P.        O-C.       S.         O-C.         L.  M. 


Mazatlan 

2-4 

2 

— 

— 

— 

— 

— 

2-3 

Tacubaya 

7  0 

102 

2  37 

+  51 

5   25 

I 

5-8 

8-7 

Tucson 

N. 

11-9 

342 

3   25 

+  27 

5   16 

-1 

5-8 

6-3 

E. 

11-9 

342 

4   51 

?S 

(4   51) 

-26 

5-3 

5-8 

Lick 

E. 

20-8 

324 

— 

— 

(e  8   22) 

-18 

e  8-4 

— 

Berkeley 

E. 

21-7 

324 

c  5      1 

0 

(e  9   21) 

+  22 

e  9-3 

151 

Chicago 

26-2 

33 

5   14 

-36 

9  41 

-45 

120 

13-8 

Ann  Arbor 

E. 

28-7 

37 

6  26 

+  11 

11    14 

+    2 

14-4 

170 

X. 

28-7 

37 

6   14 

-    1 

11      8 

-    4 

141 

16-8 

Victoria 

30-6 

338 

8  47 

? 

11   44 

0 

15-2 

181 

Washington 

30-9 

48 

7    15 

+  38 

14   40 

?L 

171 

— 

Georgeto«ni 

E. 

30-9 

48 

e  17     6 

?L 

20   56 

? 

e  21-8 

— 

C'heltenham 

E. 

31-0 

48 

17   16 

?L 

— 

— 

(17-3) 

29-0 

Toronto 

31-9 

39 

-eO  16 

? 

— 

— 

161 

18-2 

Ithaca 

33  0 

44 

— 

— 

6  11   50 

-.34 

16-6 

— 

Ottawa 

35  1 

39 

— 

— 

e  13     8 

+  11 

e  17-8 

— 

Northfleld 

36-3 

42 

— - 

— 

— 

— 

e  191 

— 

Harvard 

E. 

36  o 

46 

e  19  58 

? 

20   49 

} 

22-2 

23-7 

Honolulu 

47-S 

280 

15   38 

?S 

(15   38) 

-13 

21  0 

261 

Edinbmgh 

79-9 

34 

. — 

— 

— 

— 

37-3 

47-5 

Stonyhurst 

811 

35 

— - 

— 

38   20 

? 

420 

— 

C'oimbra 

E. 

82-5 

50 

e  12  40 

+    7 

— 

— 

e  43-8 

— 

Kew 

83-2 

39 

— 

— 

— 

49-3 

Rio  Tinto 

84-7 

52 

— 

— . 

— 

— 

45-3 

51  3 

San  Fernandf 

E. 

85-4 

53 

45   20 

?L 

— 

— 

(45-3) 

— 

N. 

85-4 

53 

53   20 

?L 

— 

— 

(53-3) 

57-3 

Dc  Bilt 

E. 

85-9 

35 

— 

— 

e  23  55 

+  26 

53  6 

Continued  on  next  page. 
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Az. 


0-C. 


m. 


S. 
m. 


0-C. 


Paris 

86-0 

39 

Uccle 

86-1 

37 

Hamburg 

87-7 

31 

Tortosa 

88-4 

46 

Strasbourg 

891 

38 

Moncalieri 

91  0 

40 

Rocca  di  Papa 

95-8 

40 

Helwan 

114-9 

40 

e  13   30      +37 


e  23  55 


—  —    c  24   41 


+  24 


•17 


m. 

39-3 
e  38-3 
e  41-3 
e  36-3 
e  41-3 

44-3 
e  51  0 

47-3 


M. 
m. 

49-8 
53-3 
55-9 
53-4 

64-2 


Additional  readings:      Lick  gives  eLX=+8-3m.  Berkeley  gives  eLX  = 

+  9-5m.,   ME=+12-2ni.,   MN=+lf30m.  Ann    Arbor,    Wiechert    PE  = 

+  15m.26s.,  PX  = +14m.44s.,  SE  -  +  19m.26s..  SN  = +20m.2s.,  LN  = 
+  22-4m.  The  B  readings  for  P.  8,  and  L  have  been  diminished  by  9min., 
and  these  Wiechert  readings  require  correction  also.  But  see  note  on  p.  99. 
Georgetowai  gives  eLN  =  +21-9m.,  LE  =  +23  0ni.,  LN  =  +22-7m.  Chelten- 
ham gives  PN=+17m.l7s.  Toronto  gives  eL=+17-6m.  Harvard 
gives  eLE  =  +22-9m.,  T„?  =22h.l2m.35s.  Eskdalemuir  A80^0  Az.  34° 
gives  L=22h.38m.  Coimbra — the  readings  have  been  increased  bj* 
-i-4mui.  gives  also  eX?  =  +lm.20s.,  eLX  =  +33-3ni.  San  Fernando  gives 
PN  = +20h.55m.0s.  De  Bilt  gives  eSRi  = +29m.22s.,  MN  =  +47-8m. 
Strasbourg  gives  MX  =  +47  -Om. 


June  2d.  23]i.  o5m.  24s 
A=  --651,   B 


Epicentre  23°  ON.  135° -GE. 

=  +  -651,  C  =  +  -391  ;         D  =  +  -707,  E  = 
G  =  --276,  H  =  +-276,   K  =  - -920. 


•707 


A 


Az. 


O-C. 


s. 


O-C. 


M. 


Nagasaki 

10-7 

336 

e  2  43 

Taihoku 

12-4 

282 

3     0 

Zi-ka-wei 

14-6 

307 

e  4   44 

Manila 

15-7 

240 

— 

Hambvu-g 

90  0 

331 

— 

De  Bilt 

93  1 

332 

— 

Edinburgh 

93-5 

338 

- — 

Eskdalemuir 

94-0 

338 

— 

Uccle 

94-4 

331 

— 

Strasbourg 

94-4 

329 

— 

Stonyhurst 

94-9 

336 

— 

Kew 

95-8 

335 

— 

Rocca  di  Papa 

961 

321 

— 

Paris 

96-6 

330 

— 

Moncalieri 

96-8 

326 

— 

Tortosa 

103-5 

327 

— 

3  —  — 


-70 


— 

— 

6-9 

— 

(5     4) 

-25 

51 

— 

e  6     4 

-18 

— 

• — 

— 

. — 

e  8-6 

— 

— 

— 

e  46-6 

— 

— 

— 

e  48-6 

53-0 



__ 

49-6 

— 

— 

— 

51-6 

— 

— 

— 

e  47-6 

52-8 

— 

— 

e  49-6 

— 

— 

— 

53-1 

— 

— 

— . 

— 

56-6 

__ 

— 

e  51-9 

62-2 

• — 

— 

c  52-6 

52-6 

— 

— 

c  50-8 

— 

— 

— 

e  51-6 

560 

No  additional  readings. 

June  2d.  Readings  also  at  Ih.  (Osaka  and  Kobe),  8h.  (near  Osaka  and  Kobe), 
13h.  (La  Paz),  18h.  (near  Tokyo). 

Jtine  3d.  Readings  at  Ih.  (Lick  and  near  La  Paz),  15h.  (San  Fernando),  16h. 
(Zi-ka-wei),  18h.  (near  Tokyo  and  near  Mizusawa),  20h.  (near  Oaxaca 
and  Tacubaya  and  near  ]VIizusawa). 


June  4d.  4h.  44m.  57s.  (i)^  j   Epicentre  44°-6X.  13°-3E.  (as  on  1918  Xov.  6d.). 


A  =  +  -693,   B  = 

+  164, 

C=  + 

-702  ; 

D  = 

+  •230,   E 

=  -•973 

G 

=  +  -683,   H  = 

+  162, 

K  =  - 

-712. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

M. 

^ 

m.  s. 

8. 

m.  s. 

s. 

m. 

I  Padova 

l°-3 

308 

0   21 

+     1 

0  43 

+    7 

. — 

II 

1-3 

308 

0  24 

+    4 

0  45 

+    9 

— 

I  Rocca  di  Papa 

2-9 

189 

0  45 

(» 

— 

2-8 

II 

2-9 

189 

1   21 

?S 

(1    21) 

+    1 

2-3 

I  IMoucalieri 

4  0 

276 

— 

— 

e  1   39 

-11 

— 

II 

4  0 

276 

— 

. — 

c  1   25 

—  25 

— 

II  Ziu-ich 

4-3 

312 

e  1   10 

+   3 

1   53 

-   5 

— 

I  Strasbourg 

5-5 

318 

2  33 

?S 

(2  33) 

+    1 

— 

II 

5  -5 

318 

c  2   29 

?S 

(2  29) 

—    2 

— 

No  additional  readings. 


86 

June  4d.  loh.  29m.  los.  (i)^  |  Epicentre  32°-2X.  IIO^IW.  (as  on  1920  May  30d.). 

A  =  -  -291,  B  =  -  -794,  C  =  +  -533  ;         D  -  -  -939,  E  =  +  -344  ; 
G  =  -183,   H  =  --500,  K:  =  --846. 

It  seems  clear  that  there  ^vas  more  than  one  shock  near  Tucson,  but  the  inter- 
pretation of  the  material  is  very  doubtful. 

A       Az.  P.       O-C.  S,         0-C.         L.  M. 


I  Tucson 

E. 

0-6 

275 

— 

— 

— 

— 

0-3 

0-6 

I 

N. 

0-6 

275 

0    10 

+    1 

— - 

— 

0-9 

1-4 

II 

E. 

0-6 

275 

— 

— 

— 

— 

01 

0-7 

II 

N. 

0-6 

275 

— 

— 

— 

— 

0-8 

1-4 

I  Berkeley 

11-5 

302 

0     5 

» 

(4  54) 

-13 

e  4-9 

— 

I  Victoria 

190 

332 

4   55 

+  26 

— 

9-8 

13-8 

I  Chicago 

20-2 

55 

4   25 

-18 

7   19 

-68 

8-3 

— 

II 

20-2 

55 

5   22 

+  39 

7   45 

-42 

— 

— 

I  Ann  Arbor 

23-2 

57 

— 

— 

11     9 

?SRi 

— 

— 

II 

23-2 

57 

— 

— 

10  38 

?SR, 

140 

— 

I  Toronto 

26-6 

56 

— 

— 

— 

— 

2-0 

— 

II 

26  (5 

56 

— 

— 

— 

— 

0-6 

— 

I  Washington 

27-5 

66 

— 

— 

e  9  22 

-88 

— 

— 

I  Ithaca 

28-4 

59 

— 

— 

e  11  45 

+  39 

— . 

— 

I  Xorthfleld 

31-5 

57 

— 

— 

13  45 

?SRj 

— . 

— 

I  Harvard 

32-3 

60 

— 

. — 

. — . 

e  16-6 

19  6 

II 

32-3 

60 

— 

— 

— 

— 

— 

18-4 

I  La  Paz 

63-2 

134 

13      1 

?PRi 

— 

— 

— 

— 

Additional  readings  : — Ann  Arbor  :  The  readings  entered  as  S  (i)  and  S  (ii)  are 
given  as  PE  and  SE  with  the  Bosch  instrumeut.  wMch  also  gives  PN  = 
+  llm.3s.  ?SR,  for  (I)  and  SN  =  +10m.26s.  ?SR,  for  (ii).  With  the 
Wiechert  instrument  we  liave  further  PN  =  +10ni.45s.  (  =SRi  for  I  ?)  and 
LN  for  (II)= +14-0m.  Mazatlau     (A=9''e)     gives     P  =  15h.25m.42s., 

M  =15h.23m.44s.,  suggesting  some  error,  or  another  shock. 


Jiuie  4d.  Readings  also  at  Oh.  (La  Paz),  2h.  (La  Paz  and  Riverview),  lOh. 
(Mizusawa  and  Cheltenham),  12h.  (Manila),  13h.  (Berkeley),  18h.  and 
23h.  (Batavia). 


1920.     June  5d.  4h.  21m.  30s.  Epicentre  24°  ON.  120°  OE. 

(as  on  1919  Sept.   8d.). 

A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;         D  =  +  -866,  E  =  +  -500  ; 

G  =  --204,  H  =  +-352,   K  =  --914. 

A       Az.  P.  O-C.         S.  O-C.  L.  M. 

o          o  m.  8.  8.         m.  s.  8.  m.  m. 

Hokoto                       0-6     222  0  58  +49         1     7  +50  1-6  21 

Taihoku                       1-8       53  0  30  +   2          —  —  —  — 

Zi-ka-wei                    7-3       10  e  1  51  0      c  3  25  +7  —  — 

Manila                         9-5      172  i  2   15  -   8          —  —  i  40  4-6 

Nagasaki                   12-3       42  2  50  -13        (5   23)  -   3  5-4  6-4 

.Jinsen                        14-6        21  3  24  -10          6     9  -13  8-2  — 

Kobe                          170       47  3  53  -12          5  31  ?PR,  7  4  16-5 

Osaka                         17-2       48  3  37  -30          —  —  7-2  8-7 

Nagoya                      18-5        49  13  59  ?            —  —  —  — 

Tokyo                        20-7        51  4   26  -23          6   15  ?PR,  7-8  10-4 

Mizusawa        e.        23-4        45  4  54  —27          9     0  —33  —  — 

N.        23-4        45  4  55  -26          9  25  -   8  —  — 

Sapporo                     26  0        37  7   54  +126        12   15  +113  13-2  — 

Calcutta          E.        291      273  6   18  -    1        11   30  +11  169  — 

N.        291      273  6      6  -13        11   30  +11  170  — 

Ootomari                   291        33  5  55  -24      (10  54)  -25  10-9  14-3 

Batavia                     32-8     205  iO  43  -12        14  59  +158    e21-6  — 

Dehra  Dun               37-7      289  6     0  -96          —  —  —  — 

Simla                          38-4     290  7   30  -11        13  36  -   8  22  1  22-9 

Colombo                    421      252  7   36  -36        14     6  -30  17-3  22(> 

Kodaikanal              42-8     260  9  48  2PR,        —  —  25-4  31  1 

Bombay                   44-1     273  8  34  +   7         —  —  —  29  •« 

CoiUhiued  on  next  iiage. 
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A 

Az. 

P. 

0-C. 

g 

0-C. 

L. 

M. 

^ 

m. 

S. 

s. 

m. 

F. 

s. 

m. 

m. 

Perth 

56°1 

184 

9 

40 

-   7 

15 

42 

? 

22  -3 

— 

Adelaide 

61  0 

163 

i  10 

12 

-11 

i  18 

36 

-   7 

e  24-8 

43-6 

Riverview 

05  0 

152 

e  10 

34 

-11 

i  19 

10 

-15 

e  26-0 

31-6 

Syduey 

()5-0 

152 

— 

— 

19 

30 

+    5 

29-8 

38-5 

Melbourne 

G6-1 

160 

10 

6 

-46 

19 

18 

-20 

30-7 

43-5 

Honolulu 

740 

75 

i  11 

54 

+    8 

i  21 

6 

-15 

e  37  1 

50  1 

Lemberg 

75-6 

320 

e  10 

44 

-69 

i  20 

29 

-64 

e  42-3 

47-3 

Apia 

760 

111 

11 

42 

-17 

21 

19 

-25 

36-5 

40-5 

Hehvau 

E. 

77-2 

297 

12 

24 

+  22 

— 

■ — 

611 

X. 

77-2 

297 

10 

48 

-74 

— 

— 

49-6 

Sitka 

E. 

77-6 

33 

11 

54 

-11 

21 

48 

—    8 

38-0 

— 

Athens 

80-2 

309 

e  12 

0 

-20 

22 

23 

-    2 

e  28-5 

49-5 

Vienna 

80-8 

320 

i  12 

23 

-    1 

i  22 

39 

+    6 

e  37-9 

46-4 

Hamburg 

81-9 

328 

i  12 

29 

-    1 

i  22 

48 

+    3 

e  38-5 

46-2 

Chi-istchiu'ch 

831 

146 

12 

30 

-   7 

22 

54 

-   4 

37-7 

43-7 

Padova 

84-9 

320 

12 

56 

+   9 

23 

17 

-   1 

401 

48-7 

De  Bilt 

85-2 

326 

12 

48 

-   1 

22 

56 

-25 

e  36-5 

49-4 

Pompeii 

E. 

85-4 

314 

11 

48 

-62 

22 

15 

-68 

34-8 

67-5 

Dyce 

85  (i 

334 

12 

50 

-   1 

23 

24 

-   2 

35-9 

— 

Strasbourg 

85-7 

322 

i  12 

46 

-   6 

23 

10 

-17 

40-5 

49-3 

Zm-ich 

8J-9 

322 

e  12 

46 

-   7 

123 

26 

-   3 

— 

— 

Florence 

861 

319 

13 

10 

+  16 

23 

40 

+    9 

41-5 

48-8 

llocca  di  Papa  x 

.   861 

314 

12 

52 

-   2 

23 

43 

+  12 

47-3 

53-6 

Uccle 

86  vi 

327 

il2 

50 

-   5 

23 

13 

-20 

35-5 

48-9 

INIilan 

86-5 

320 

13 

28 

+  32 

24 

0 

+  24 

44-5 

56-5 

Edinbm-gh 

86-8 

332 

12 

55 

-   3 

23 

35 

-   4 

37-5 

48-0 

Eskdalemuii 

87-2 

332 

12 

55 

-   5 

23 

39 

-   4 

381 

44-7 

Besancon 

87-4 

322 

13 

9 

+    8 

23 

38 

-   7 

39-5 

— 

Moncalieri 

87-6 

319 

12 

5S 

—    5 

23 

36 

-12 

35-1 

50-6 

Stonyhurst 

87-8 

330 

12 

48 

-16 

23 

18 

-32 

42-2 

51  -5 

Ken- 

88-2 

329 

22 

30 

2S 

(22 

30) 

-84 

— 

53-5 

Victoria 

88-2 

37 

11 

43 

-83 

22 

32 

-82 

41-7 

61-9 

Z. 

88-2 

37 

11 

48 

-78 

22 

16 

-98 

— 

— 

Paris 

88-4 

326 

i  12 

59 

-   8 

e  23 

20 

-36 

40-5 

48-5 

Oxford 

88-6 

329 

12 

57 

-11 

23 

30 

-29 

33-7 

52-5 

Puy  de  Dome 

90-0 

322 

17 

10 

?PR, 

- 

— 

— 

— 

Barcelona 

93  0 

320 

e  13 

12 

-20 

23 

50 

—55 

e  41-7 

53-4 

Tortosa 

94-3 

320 

13 

15 

-25 

24 

3 

-56 

411 

56-4 

Berkeley 

95  0 

45 

e  13 

20 

-23 

e  23 

55 

-71 

e  39-4 

— 

Algiers 

951 

315 

13 

44 

0 

23 

56 

-71 

41-5 

55-5 

Lick 

E. 

95-7 

45 

e  13 

25 

-22 

e  24 

0 

-73 

— 

— 

N. 

95-7 

45 

e  13 

27 

-20 

e  24 

15 

-58 

— 

■ — 

Granada 

99-1 

319 

c  14 

12 

+   6 

i  25 

15 

-32 

— 

— 

Coimbra 

E. 

99-8 

323 

13 

52 

-18 

24 

32 

-82 

43-5 

56-7 

X. 

99-8 

323 

— 

- 

— 

24 

24 

-90 

43-0 

55-9 

San  Fernand 

0 

101-0 

320 

17 

50 

?PRi 

24 

54 

-71 

51-5 

60-7 

Tucson 

105-4 

43 

17 

58 

?PRi 

24 

57 

-109 

49-6 

54-5 

Chicago 

109-4 

22 

16 

0 

? 

23 

50 

-213 

33-3 

— 

Toronto 

110  0 

14 

14 

48 

-   9 

25 

48 

-100 

i  62-0 

63-4 

Ann  Ai'bor 

E. 

110-2 

18 

17 

54 

?PRi 

28 

18 

+  48 

58-6 

60-0 

X. 

110-2 

18 

18 

12 

?PRi 

28 

6 

+  36 

60-1 

72-2 

Northfield 

110-8 

9 

— 

- 

— 

e  25 

30 

-125 

e  52-5 

— 

Ithaca 

111-8 

13 

17 

55 

2PR. 

— 

- 

— 

50-8 

— 

Cape  Town 

112-2 

240 

29 

58 

?S 

(29 

58) 

+  110 

— 

64-5 

Harvard 

E. 

113-1 

9 

i  19 

15 

?PRi 

29 

0 

+  65 

e  50-6 

69-5 

X. 

113-1 

9 

i  19 

21 

?PR, 

30 

15 

+  140 

e  51-2 

• — 

Washmgton 

115-1 

12 

e  18 

30 

[-   8] 

- 

— 

e  50-5 

— 

GeorgetoAMa 

E. 

115-1 

12 

e  19 

18 

?PR, 

26 

40 

-91 

56-8 

76-8 

X. 

115  1 

12 

e  19 

18 

?PRi 

26 

43 

-88 

67  0 

75-8 

Cheltenham 

E. 

115-3 

12 

19 

47 

?PR, 

26 

40 

-92 

561 

76-9 

X. 

115-3 

12 

19 

28 

2PRi 

26 

40 

-92 

55-2 

78-1 

Vieques 

137-5 

6 

21 

27 

?PR, 

— 

- 

— 

64-7 

78-9 

La  Paz 

169-3 

47 

i  20 

14 

[0] 

i  31 

59 

? 

70-9 

82-2 

Additional  readings  and  notes  :    Manila  gives  MN  =  +4  •2m.  Kobe  MN  = 

+ 10  -Om.  Osaka  MN  =  +  8  -8m.  Tokyo  MN  =  + 12  -9ni.         Sapporo  : 

Readings  corrected  bv  — 9h.  Adelaide  i  =  +12m.l8s.,  e=+14m.l8s.  and 
+  15m.l2s.,   i  = +21m.6s.,    +22m.6s.,   and    +22m.48s.  Riverview  iP  = 

+  10m.38s.,  iPR,  = +13m.l8s.,  i=+19m.l8s.,  PS  = +19m.32s.,  MN  = 
+  31-0m.,  MZ=+36-5m.,  T„  =4h.21m.26s.,  epicentre  28'-0N.  133°-0E. 
Svdnev  SR,  =  +23m.48s.,  SRo?  =  +26m.42s.  Melbourne  PR»  =  +14m.l2s., 
SR,  = +23m.36s.,    SR,  = +26m.30s.  Lemberg  e  = +37m.3'4s.  Apia 

readings   at    +12m.33s.    and   at    +32m.30s.  Athens     MN  =  +46-4m., 

To=4h.21m.5s.     Vienna  iPEN  = +12m.24s.,  i  =  +33m.l6s.,  MN  =  +49-5m. 

Xotcs  continued  on  next  payc. 
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Hamburg  SR,  = +28m.35s.,  SR^  = +32iu.49s.,  MZ=+530m..  T,= 
ih.21m.3Ss.  Padova    PR,  = +23m.l7s.  De    Bilt    PN  =  +  ]2m.49s., 

iE  =  +23m.22s.,  iN  =-  +23m.2os.,  MN  =  +4S-9m.,  To  =4h.22m.8s.  Epicentre 
24"-0N.  121°-7E.  Dyce  LN= +35-8m.  Strasbourg  MZ  = +58 -Om., 

To=4h.21m.i9s.  Uccle      PR,  =  +  16m.l9s.,      SR,  = +29m.29s.,      T,  = 

4h.21ni.55s.  Ediuburgh     SR,  = +29ui.30s.  Eskdalemuir     PR,  = 

+  16m.24s..  To  =4b.22m.34s.  Moncalieri  MN  = +o4  1m.  Stonyhurst 

P=  +16m.30s.  (?PR,).  Victoria  eL  -  +70-7m.,  +101-3m.,  aud  +134 -em. 

T„=4h.20m.21s.  Paris  PR,  = +16m.34s..  To  =4h.22m.6s.  Barceloua 

iE= +17m.l6s.,  iN  =  +  17m.37s.,  iE  =  +  26m.40s.,  iN  = +26m.52s.,  T„  = 
4h.22m.2s.  Berkeley      ePNV  = +13m.l8s.,      cLN  = +38-0m.,      eLV  = 

-r43-9m.,     T„-4h.22m.8s.  Algiers     PR,  =  +  17m.29s.,     L  =  +47-5m., 

MN  =  +62-5m.,  T„  =4h.23m.0s.  Lick  ePV  -  +13m.24s.,  T„  =4h.22m.l6s. 

Granada  iP  =  +  14m.l8s.,   To  =-4h.22in.35s.  Coimbra  PSE  = +23m.48s., 

i -=  +24m.56s.,  To  =4h.22ui.47s.  Chicago  L  =  +46om.,  t^COoui.,  +05om., 
and  +83 -Sin.  Toronto  L-=+35-9m.,  and   +39-9m.,    iL  =  +67-2m.  and 

+  74-4m.,     eL-+861m.,     T„  =4h.23m.l2s.  Ottawa     P?  =  +  18m.30s.. 

>i!  =  +28m.30s.,  L  =  +46-5ni.,  record  fogged.        Ann  Arbor  LEN  (Wiechert) 

-  +59-8m.  Cape  Town  S  =  +33m.lGs.  Harvard  ePEJ  =  +17m.38s., 

SRiNI  =- +35m.2s.,        T„ -4h.21m.26s.  Wasliingtou    L=+68-5m. 

Georgetown  eLE  =  +35-8m.  Vieques  LE  =  +77  -em.  La  Paz  PR,  = 

+  24m.498.,   PR2= +26m.56s.,   SR,  = +3Sm.o9s.,   T„  =41i.27ni.49s. 


June  od.  Readings  also  at  Oh.  (Helwan),  Ih.  (near  Mizusawa),  4h.  (Taihoku  (4)  ), 
oh.  (Taihoku  (3),  Hokoto  (2),  aud  Zi-ka-wei  (2)  ),  6h.  (La  Paz  (2), 
Taihoku  (7),  INIizusawa,  Osaka,  Manila,  and  Batavia),  7h.  (Taihoku  (4)  ), 
8h.  (Taihoku  (4)  ),  9h.  (Taihoku  (2)  ),  lOh.  (Taihoku  (4)  and  Mizusawa), 
12h.  (Taihoku  (3)  and  Kodaikanal),  13h.  (Taihoku),  14h.  (Taihoku  (4)  ), 
15h.  (Taihoku  (3)  and  Zi-ka-wei),  16h.  (Taihoku  (3),  Hokoto,  and 
Batavia),  17h.  (Taihoku,  I'aris,  Hambm'g,  Eskdalemuir,  Rocca  di  Papa, 
Stonyhurst,  Edinburgh,  De  Bilt,  Kew,  Helwan,  Strasbourg,  and  Uccle), 
18h.  (Kodaikanal  (2)  and  Taihoku  (2)  ),  19h.  (Taihoku  (2)  ).  20h. 
(Taihoku  (4),  Zi-ka-wei,  La  Paz,  and  Nagasaki),  211i.  (De  Bilt,  Paris, 
Rocca  di  Papa,  Taihoku.  Kew,  Stonyhurst,  Eskdalemuir,  Strasbourg, 
Viemia,  San  Fernando,  Uccle,  Hamburg,  Helwan,  Tortosa,  and  Edin- 
burg),  22h.  (Hokoto  and  La  Paz),  23h.  (La  Paz). 


June  6d.  Readings  at  Ih.  (2)  and  3h.  (Taihoku),  5h.  (uear  Ootomari,  Osaka,  Manila, 
and  near  Cape  Town),  Oh.  (Kobe,  Helwan,  aud  Taihoku),  7h.  (Naga- 
saki), Sh.  (La  Paz),  9h.  (La  Paz  and  Taihoku),  llh.  (Zi-ka-wei,  Manila, 
Taihoku,  Rivervicw,  and  Melbourne),  13h.  (V^ienna  and  Rocca  di  Papa), 
loh.  (near  Osaka),  16h.  (Taihoku),  18h.  (Tokyo),  19h.  (Taihoku  (2), 
Manila,  aud  Zi-ka-wei),  20h.  (Strasbourg,  San  Fernando,  Uccle,  De  BUt, 
Taihoku  (2),  and  Zi-ka-wei),  21h.  (Taihoku),  221i.  (Manila,  Zi-ka-wei, 
uear  Taihoku  (2),  and  near  Hokoto),  23h.  (De  Bilt,  Paris,  Taihoku  (2), 
and  Uccle.) 


June  7d.  22h.  Om.  20s.      Epicentre  21  -OS.  67^0W.  (as  on  1919  Aug.  9d.). 

A  =  +  -365,   B  =  -  -860,  C  =  -  -358  ;  D  =  -  -920,   E  =  -  -391  ; 

G-=-140,   H  =  +-330,   K  =  --934. 

A  Az.  P.  0-C.  L.  M. 

,  „  m.  s.           s.  m.  m. 

La  Paz                         4-6  345  i  1   11            0  2-3  2-5 

Paris                           93-2  38  —  —  49-7  — 

Moncalieri                94-3  43  e  40     7  1L  53-9  — 

Uccle                          95  1  38  —  —  —  56-7 

De  Bilt                      96  1  36  —  —  e  53-7  54  7 

Strasbourg                96  1  40  —  —  56-7  — 

Rocca  di  Papa        96-5  49  e  51   46  ?L  e55  1  — 

Hambm'g                  '(Ol  30  —  —  o  46-7  c54-7 

Taihoku                  171-2  299  —  —  —  u  81-5 

Additional  readijigs  :      De  Bill  MN  —   I  55-9m. 

.iuiic  7il.  Itcadings  also  a(  3li.  (Taihoku  ami  near  Tacubaya  ami  Oaxaca),  4h. 
(V'icloria),  7h.  (Tailioku),  Oh.  (Athens,  La  Paz,  ami  near  Tucson),  lOh. 
(Taihoku  and  Batavia),  llh.,  13h.,  and  14h.  (Taihoku).  15h.  (La  Paz). 
lOh.  (Manila  and  Coimbra),  17h.  (near  Athens),  19h.,  20h.,  and  23h.  (2) 
(Tailioku). 
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June  8d.  16h.  12m.  50s.  (i)     \ 


17h.  17m.  10s.  (II)    J  Epicentre  4r-.5X.  11*:5E.  (as  on  1919  Sept.  20(1.1. 
18h.  29m.  35s.  (in)  ) 

A  =  +  -699,   B  =  +  142,   C  =  +  -701. 

A  P.       O-C.         S.  O-C.       L.  M. 


I  Fiorenco 

0-7 

1) 

14 

-   3 

— 

— 

. — 

0-4 

11 

0-7 

0 

7 

-    4 

— 

— 

— 

— 

III 

0-7 

0 

12 

-r     1 

— 

— 

— 

— 

I  Padova 

0-9 

0 

33 

+  19 

0  48 

+  23 

— 

1-2 

II 

0-9 

0 

50 

t 

1   18 

I 

— 

2-2 

III 

0-9 

0 

35 

+  21 

1      3 

+  .38 

— 

1-4 

I  Roeca  di  Papa 

2-8 

i 

0 

47 

+    3 

— 

— 

— 

2-2 

II 

2-8 

e 

1 

9 

?S 

(e  1      9) 

-   8 

— 

2-0 

III 

2-8 

e 

0 

46 

-^    2 

1    17 

0 

— 

16 

1  Zurich 

3-5 

e 

1 

7 

+  12 

1    58 

^21 

— 

— 

III 

3-5 

e 

1 

11 

-16 

i  1   57 

+  20 

— 

— 

I  Pompeii             e. 

4-4 

1 

10 

+    2 

2   20 

+  19 

— 

— 

Ill 

4-4 

2 

15 

IS 

(2   15) 

+  14 

(2-8) 

• — • 

I  Strasbourg 

4-8 

e 

1 

24 

+  10 

— • 

— 

III 

4-8 

e 

1 

28 

+  14 

(e  2  28) 

+  17 

(e  2-7) 

— 

I  Vienna 

5  0 

e 

2 

9 

'S 

(2     9) 

-   8 

i  31 

— 

II 

5  0 

e 

.3 

30 

?L 

— 

(3-5) 

4-3 

III 

5  0 

e 

2 

19 

iS 

(2   19) 

+    2 

i  3-2 

3-9 

I  De  Bilt 

8-9 

— 

. — 

— 

e  6-2 

e  6-6 

I  Hamburg: 

9  1 

— 

— 

— 

• — 

e  5-2 

7-8 

Several  stations  grive  other  alternative  rcadinsrs  not  very  different  from  those 
given  in  this  table.  Strasboxu-a;  gives  its  readings  for  in  as  ePZ,  ePX,  and 
ePE    respectively.  Other    shocks    felt    in     this    neighbourhood     are  : 

4h.  21ra.  55s.  Rocca  di  Papa.  13h.  31m.  57s.  Rocca  di  Papa.  16h.  35m.  15s. 
Florence,  17h.  44m.  Os.  Zurich  and  Strasbourg,  17h.  59m.  39s.  Rocca  di  Papa, 
18h.  5m.  42s.  Florence,  19h.  37m.  6s.  Rocca  di  Papa.  [These  times  are  as 
read  at  the  station,  not  reduced  to  To.  They  accord  closely  viith  a  period 
of  22-8min.] 


June  8d.  Readings  also  at  2h.,  3h.  (2),  4h.,  and  5h.  (Taihoku),  8h.  (Helwan  and 
La  Paz),  9h.  and  llh.  (Taihoku),  12h.  (near  Nagasaki),  13h.  (Paris  and 
near  Tacubaya),  14h.  (Kodaikanal),  16h.  (La  Paz),  18h.  and  23h.  (2) 
(Taihoku). 


June  9d.  3h.  9m.  37s.     Epicentre  54" -SN.  143° ■7E. 

A  =  -  -465,   B  =  +  -341,  C  =  +  -817  ;  D  =  +  -592,   E  =  +  -806  ; 

G  =  --659,   H  =  +  -484,   K  =  --576. 

A        Az.  P.         O-C.  S.  O-C. 


Mizusawa       e. 

15-8 

187 

3  49 

0 

6   50 

0 



Tokyo 

19-3 

190 

3  48 

-45 



Xagoya 

20-2 

196 

4  38 

—    5 

— 

, — 



Osaka 

20-9 

199 

4   52 

0 

— 

— 

10-9 

Manila 

43-9 

211 

c  15      0 

?S 

(el5     0) 

-    1 

De  Bilt 

67-8 

332 

— 

— 

e  20   20 

+  20 



Paris 

71-4 

334 

e  12     2 

+  36 



Florence 

73-5 

325 

— 

— 

— 



17-4 

Rocca  di  Papa 

74-8 

323 

e  11   49 

+    1 

— 

— 

12-6 

Hehvan 

77-5 

305 

19  23 

?S 

(19  23) 

-152 

. — 

La  Paz 

134-5 

44 

e  20  20 

[+51] 

— 

— 

— 

Additional  readings  :     Mizusawa  gives  E  =  +4m.8s.  Florence  gives  P?  = 

2h.54m.52s.  (an  error  somewhere  apparently). 
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1920.     June  9d.  11h.  30m.  35s.      Epicentre  3°-5S.  129°  OE. 

(See  also   1919  Aug.   29d.). 

A  =  -  ■62S,   B  =  -^  -776,  C  =  -  061  ;  D  =  +  -777,   E  =  +  -629  ; 

G  =  -r038,   H  =  -047.   K  =  --998. 

The  residuals  indicate  a  displacement  of  the  epicentre  2"0  to  the  East,  to 
3^-oS.  131"0E.  They  also  sngrgrest  a  diniinntion  of  To  by  6sec.  or  7sec..  to 
llh.  30ni.  29s.,  say,  which  would  strengthen  the  anticentric  indications  of 
high  focus  ;    but  the  epicentric  stations  do  not  allow  of  this. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

m 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

19° 

8 

336 

e  4 

42 

-    3 

i  7   55 

-24 

i  8-8 

8-9 

Batavia 

99 

2 

262 

5 

5 

_   2 

e  9   11 

+    2 

e  24-4 

— 

Taihoku 

29 

4 

346 

6 

15 

-    7 

— 

— 

12-2 

— 

Perth 

31 

0 

201 

6 

33 

—    5 

13      5 

+  74 

19-2 

— 

Adelaide 

32 

7 

165 

16 

19 

-35 

i  11   25 

-54 

e  14-8 

181 

Zi-ka-wei 

3.5 

4 

350 

e  7 

9 

-   8 

e  12  49 

-12 

— 

— 

Nagasaki 

36 

3 

1 

e  7 

22 

-   2 

(e  13    11) 

-    3 

e  13-2 

— 

Riverview 

36 

7 

148 

e  6 

58 

-30 

i  12  42 

-38 

e  16  1 

211 

Sydney                e. 

36 

7 

148 

6 

25 

-63 

12  55 

-25 

18-7 

19-7 

MelboiuTie 

37 

3 

159 

6 

43 

-49 

12  31 

-57 

18-2 

21-4 

Kobe 

38 

6 

9 

7 

22 

-21 

(13  39) 

—   7 

13-6 

23-8 

Osaka 

38 

7 

10 

7 

43 

-    1 

13   58 

+  10 

10-6 

18-6 

Xagova 

39 

4 

10 

7 

30 

-20 

— 

■ — 

— 

— 

Tokyo 

40 

4 

13 

8 

1 

-f    3 

(6  14      0) 

-13 

e  140 

160 

.Jin  sen 

41 

1 

357 

7 

50 

-14 

13   34 

-48 

— 

— 

Mito 

41 

3 

14 

8 

5 

i) 

14    16 

-    9 

— 

— 

Mizusawa           E. 

43 

8 

14 

8 

17 

-    7 

14   50 

-    9 

— 

— 

N'. 

43 

8 

14 

8 

22 

_    2 

14   57 

2 

— 

— 

Calcutta             X. 

47 

5 

307 

8 

49 

_    2 

(15   55) 

—   7 

15-9 

— 

Colombo 

50 

2 

281 

9 

49 

-41 

16   49 

-28 

20-9 

22-4 

Kodaikanal 

.53 

1 

285 

13 

49 

? 

— 

— 

25  0 

31-2 

Christ  church 

55 

6 

142 

9 

55 

+  12 

17   25 

-    4 

25-7 

35-4 

Bombay 

59 

6 

294 

9 

25 

-44 

— 

— 

— 

— 

Honohilu 

75 

5 

67 

11 

49 

-    3 

i  21   31 

-    1 

e  371 

46-7 

Helwan                E. 

98 

3 

300 

17 

55 

?PR, 

— 

— 

— 

62  1 

N. 

98 

3 

300 

20 

37 

?PR, 

— 

— 

— 

60-9 

Lemberg 

102 

3 

320 

e  18 

19 

?PR, 

e  26  19 

+    1 

— 

27-8 

Victoria 

104 

3 

40 

21 

44 

? 

27   30 

+  54 

34-9 

56  0 

Cape  Town 

104 

s 

233 

25 

44 

?S 

(25  44) 

-56 

— 

— 

Berkeley 

106 

8 

51 

— 

- 

— 

e  25   18 

-101 

— 

— 

Vienna 

107 

5 

321 

e  17 

54 

I 

29   10 

+  124 

e  53-9 

63-4 

Hamb\irg 

109 

6 

326 

e  18 

49 

?PRi 

e  29  47 

+  143 

e  54-9 

57-4 

Padova 

111 

2 

317 

11 

25 

? 

19  41 

1PR, 

— 

20-6 

Rocca  di  Papa   N. 

111 

7 

312 

e  18 

20 

?PR. 

8  26  30 

-73 

e  57  0 

59  0 

Strasbourg 

112 

8 

320 

e  19 

13 

?PRi 

e  29   16 

+  84 

e  57-4 

700 

De  Bilt 

112 

9 

325 

- 

— 

— 

— 

e  54-4 

60  0 

Uccle 

113 

9 

324 

e  19 

13 

?PR, 

— 

— 

e  48-4 

60-4 

Dyce 

114 

0 

333 

- 

— 

— - 

— 

56-4 

— 

Moncalieri 

114 

2 

318 

e  18 

34 

7 

30   26 

+  142 

41-7 

— 

Edinburgh 

115 

2 

330 

e  20 

5 

?PR, 

— 

— 

51-4 

58-9 

Eskdalemuir 

115 

6 

331 

20 

6 

.'PR, 

— 

— 

52-4 

59-4 

Paris 

115 

9 

322 

e  15 

15 

-10 

e  30   16 

-119 

58-4 

61-4 

Stonyhurst 

116 

0 

329 

31 

7 

?S 

(31      7) 

-^169 

— 

— 

Kew 

116 

2 

327 

37 

25 

?SR, 

— 

— 

80-4 

Oxford 

110 

5 

327 

20 

0 

?PR, 

. — - 

— 

— 

— 

Barcelona 

119 

3 

315 

c  20 

31 

?PR, 

— 

— 

e  54-6 

64-3 

Algiers 

120 

3 

310 

e  20 

19 

?PR, 

c  26   18 

-153 

e  59-4 

77-4 

Tortosa 

120 

6 

315 

20 

40 

?PR, 

35   21 

?SR, 

50-6 

80-8 

Coiml)ra 

126 

9 

319 

20 

55 

?PR, 

32   30 

? 

50-4 

— 

Rio  Tinto 

127 

0 

315 

23 

25 

;PR, 

— 

— 

— 

92-4 

San  Fernando 

127 

.3 

312 

21 

25 

?PH, 

— 

— 

— 

93-9 

Chicago 

129 

7 

34 

20 

30 

?PR, 

27   25 

-154 

43-4 

- — 

Toronto 

132 

7 

27 

— 

— 

— 

e  75-7 

85-0 

Ottawa 

132 

9 

21 

e  22 

34 

?PR, 

— 

— 

— 

• — 

Harvard              k. 

137 

2 

20 

e  19 

40 

[+    6] 

— . 

— 

e  641 

— 

X. 

137 

2 

20 

e  19 

52 

(+181 

— 

— 

e  641 

— 

Georgetown 

137 

4 

29 

c  22 

25 

?PR, 

— 

— 

— 

— 

Washington 

137 

4 

29 

e  19 

35 

[       01 

— 

— 

— 

— 

La  Paz 

153 

8 

140 

20 

6 

(+    5] 

34      6 

? 

73  1 

88-8 

For  \nles  see  ne.d  page. 
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Notes  to  June  9d.  llli.  30m.  3.5r. 

Additional  readings:  Manila  gives  also  MN  =  +ll-7m.,  To  =llh.31m.l7s. 
Batavia    Pj?  = +6m.l5s.,     Sj?  = +10m.8s.  Adelaide   i=+6m.37s.,     e  = 

+  9m.l9s.,    i=+12m.l3s..     +12m.43s..    and     +13m.31s.  Riverview    i  = 

+  7m.9s.,        PE,  =- +8m.41s..        PS  = +12m.52s.,        MN  =  +23-4m.,        To  = 
llh.30m.15s.  Melbourne   SR,  = +14m.49s.  Kobe   MN  = +13-8m. 

Osaka  MN-+19-6m..   T„  =llh.30m.24s.  Tokvo  eS=+9m.55s.    (?PR,), 

MN  =  +22-2m.  Calcutta    LE--rl60m.  Vienna    i  = -r  19ni.l2s.,    SE 

=  4-28m.o9s.,     SR, .«  = +34m.41s.  Hamburt;-    MZ-+70-4m.  Stras- 

bourg MN  =  +630m.  De   Bilt    ePR,  =  +  19m.36s.,  eLN=+53-4m..   MN 

=  59-8m.,   To=llh.30ni.20s.      Kpicentre   4  ^S.    130°-3E.  Coimbra  LN  = 

+  61-4m.  Chicauo    L=-f51-4m.,    -o9-4m.,    and    "r629m.  Toronto 

eL  =  +79-8m.  Harvard    eN  =  +22m.46s.,      eE  =  +22m.49s.,      eN  =  + 

+  23m.54s.,   LE=+64-8m.,   LN  =  +97-4m.  La  Paz   L=+68-3m.,    To - 

llh.33ni.13s. 

Jmie  9d.  Readings  also  at  Oh.  (San  Fernando),  Ih.  (La  Paz  and  near  Osaka), 
oh.  and  6h.  (Taihoku),  7h.  (Apia),  8h.  (Taihoku),  llh.  (Toronto),  12h. 
(Taihoku),  13h.  (Toronto,  Zi-ka-wei,  Hokoto,  and  near  Taihoku),  15h. 
(near  Rocca  di  Papa),  16h.  (near  Osaka).  19h.  (Riverview  and  Mel- 
bourne), 20h.  (Hehvan  and  Do  Bilt),  21h.  (La  Paz  and  near  Taihoku), 
22h.  (La  Paz),  23h.  (Hehvan). 

.Time  lOd.  2h.  29m.  30s.     Epicentre  11°0N.  127°-0E. 

A  =  -  -591.   B  =  +  -784,  C  =  +  191  ;  D  =  +  -799,   E  =  +  -602  ; 

G  =  -115,   H  =  +152,  K  =  --982. 

A  Az.  P.  O-C.         S.  O-C.        L.  M. 

o  o  m.  s.  s.         m.  s.  s.  m.  m. 

Manila  6-9  303  e  1   45  0      e3      1  -   0  3-4  5-4 

Taihoku  14-9  341  3  47  +9        (6  50)  -f-20  6-8  — 

Zi-ka-wei  20-8  347  4  54  +3      e  8  51  +11  —  — 

Osaka  24-9  17  5  31  -   6        (9  47)  -14  9-8  120 

Batavia  26-4  230  i6  32  +40          9  54  -36  —  12-7 

Tokyo  27-2  23  e  6  51  ?PRi        —  _  _  _ 

Kodaikanal  48-7  275  —  —         —  —  27-4  29-2 

Melbourne  51-6  162  e  16  30  ?S     (e  16  30)  -    9  —  33-5 

Honolulu  72-2  71  20   36  ?S        (20  36)  -16  340  51-5 

Hehvan  89-4  301  23  30  ?S        (23  30)  -37  —  — 

Hamburg  96-4  328  —  —    e  24   30  -50  e52-5  62-5 

De  Bilt            E.  99-6  329  —  —    e  24  42  -70  e49-5  62-5 

N.  99-6  329  —  —         —  —  e48-5  561 

Rocca  di  Papa  1000  318  e  18  36  ?PR,        —  —  e561  — 

Strasbourg  1000  324  —  —    c  46  30  ?L  e55-5  — 

Uccle  100-8  327  —  —         —  —  e50-5  — 

Edinburgh  101-4  335  —  —       24  55  -74  —  65-0 

Eskdalemuir  101-8  335  27   23  ?S        (27   23)  +70  48-5  — 

Moncalieri  101-8  321  e  2   26  ?            —  —  57-6  — 

Paris  102-8  327  e  14      7  -17          —  —  52-5  59-5 

La  Paz  164-3  112  20  19  [+8]      25  56  ?PR,  —  — 

Additional  readings:  Manila  gives  also  MN  =  +4-6m.  Helwan  PE  = 
+  22m.30s.  Hambm-g  MN= +65-5m.  Rocca  di  Papa  PR,  = +27m.6s. 
La  Paz   i=+31m.41s..  To  =2h.42m.43s. 

Juno  lOd.  17h.  53m.  43s.      Epicentre  46°-5N.  151''-5E. 

A  =  -  -605,   B  =  +  -328,  C  =  +  -725  :  D  =  +  -477,   E  =  +  -879  : 

G  =  -  -638,   H  =  +  -346,  K  =  -  -688. 

A  Az.           P.  O-C.  S.  O-C.  L.  M. 

o  „           m.  s.         s.  m.  s.  s.  m.  ni. 

Ootomari                    6-0  274          1   37  +5  (2  40)  -   4  2-7  3-9 

Sapporo                       8-0  248          2  45  +44  5   19  ?L  6-7  — 

Mizusawa        E.        10-6  229          2  30  -   8  4   29  -16  —  ^ 

N.        10-6  229          2  32  -   6  4  31  -14  —  — 

Osaka                         16-9  232          4   14  +10  —  —  —  12-3 

Zi-ka-wci                   27  -7  247  c  6     6  +    1  —  —  —  — 

Manila                       40-0  230  e7   17  -38  —  —  —  — 

Hambxu-g                  74-7  337          —              —  —  —  c38-3  40-3 

Edinburgh                75-4  346          —              —  —  —  30-3  — 

Eskdalemuir            76-0  346         —             —  21   17  -20  —  — 

Continue^  on  n^j-t  page. 
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Az.  P.       O-C.  S.        0-C.  L.  M. 


De  Bilt 

E.        77-3 

340 

e  17   56     JPR 

X.        77-3 

340 

- —              — 

Stonyhurst 

77-3 

340 

44      5         ?L 

Vienna 

77-5 

331 

—               — 

Uccle 

78-6 

340 

—               — 

Kew 

791 

345 

—              — 

Strasbourg: 

79-9 

337 

—               — 

Paris 

80-9 

341 

—               — 

Moncalieri 

83  1 

336 

—              — 

Rocca  dl  Papa        84  -5 

330 

e  2  53          ? 

Helwan 

86-5 

311 

34   17          ? 

Tortosa 

88-9 

340 

23  20        ?S 

Rio  Tinto 

93-5 

344 

53   17        ?L 

San  Fernando         94-7 

343 

41   47        ?L 

Additional  readiuss  :     Os 

aka   s 

ives   also   MX 

-42 -Sm. 

De   Bilt  e 

SR,  = 

-f2fim.39s..   T 

-48 -Sm. 

Moncalieri    S 

?  =  -34m.34s. 

e  21   40 

-12 

e  35-3 

47  0 

— 

— 

e  41-3 

42-6 

51      5 

f 

60-0 

— 

— 

— 

e  42-3 

50-9 

— 

— 

e  41-3 

44-3 

— 

— - 

— 

46-3 

— 

— 

e  40-3 

. — . 

— 

. — 

e  43-3 

45-3 

e  21  47 

-71 

45-7 

— 

— 

— 

e  41-9 

— 

(23   20) 

-42 

e  46-3 

53-4 

— 

— 

(53-3) 

58-3 

— 

— 

(41-8) 

57-8 

- 1 1  ■■:im. 

Hamburg 

MN  = 

=  17h.54m 

47  s. 

Paris 

MN  = 

Hehi 

■an    PX  =  -r29m.l7s. 

Sapporo  readings  are  given  as  June  lid.  Oh.  and  have  been  corrected  by 
—  7h.  instead  of  — 9h.,  the  usual  longitude  correction  for  Japan. 

June  lOd.  Reading's  also  at  Oh.  (Taihoku),  Ih.  (Moncalieri),  2h.  (Batavia).  3h. 
and  4h.  (Taihoku),  5h.  (Hehvan  and  Manila),  8h.  (2),  9h.  (2),  and  18h. 
(Taihoku),  20h.  (Taihoku  and  near  Mizusawa  and  Tokvo),  21h.  (Taihoku 
and  La  Paz),  23h.  (Tokyo  (2)  and  Taihoku). 

June  lid.  Readings  at  Ih.  (San  Fernando).  lOh.  (Batavia),  llh.  (Taihoku).  14h. 
(San  Fernando),  17h.  and  18h.  (Taihoku). 

June  12d.  Ih.  20m.  Os.     Epicentre  37'OX.  20=oE.  (as  on  1919  June  3d.). 
A  =--748,   B  =  --280,   C  =  - -602. 


A 

P.       O-C. 

s. 

O  -C.           L. 

M. 

m.  8.         8. 

m.  s. 

s.              m. 

m. 

Zante 

T-e 

0      0       -24 

— 

—            — 

— 

Athens 

2-8 

0   39      -   5 

— 

—           11 

1-3 

Pompeii 

E. 

5-9 

1  37      +6 

3   32 

?L            (3-5) 

— - 

Rocca  di  Papa 

7-6 

e  1  52      -   3 

— 

5  0 

Helwan 

11-6 

7     0        ?L 

■ — 

—          (7  0) 

— 

Vienna 

11  ti 

e  5  37        ?S 

(e  5  37) 

-h28        e6-4 

7-4 

Moncalieri 

12-4 

—              — 

e  6  43 

?L             80 

— 

Lemberg: 

13  1 

—              — 

— 

—        e  6-5 

7-9 

StrasbouTK 

14-9 

—              — 

— 

—        e  8-6 

— 

Paris 

17-6 

—              — 

— 

—            90 

— 

Uccle 

180 

— -              . — 

— 

—      e  100 

— 

Hamburg 

181 

—              — 

— 

—      e  100 

— 

De  Bilt 

18-5 

—              — 

e  7   56 

+   5      e  10-3 

10-8 

iditional  readings 

:    Athens  gives  MX  = 

+ 1  ^m. 

Helwan  PN  = 

+  14m.08 

June  12d.  15h. 

26m 

10s.     Epicentre  23°-8S.  172° -SE. 

A  =  —  • 

907, 

B  -  +119.  C 

=  --404 

;          D  =  +130, 

E  =  + 

•992.  :. 

G  =  -f 

-400, 

H  =  -053.  K  =  --915. 

A 

Az. 

P. 

O-C.          S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s.          m.  s. 

s. 

m. 

m. 

Riverview 

21-2 

237 

c  4  55 

0        e  8  48 

0 

e  9-9 

121 

Sydney 

21-2 

237 

-1   28 

?            (8   50) 

+    2 

8-8 

12  1 

Melbourne 

27  -3 

233 

— 

— 

11-6 

16-8 

Adelaide 

31-4 

241 

. — 

—    c  11    44 

-14 

i  16-0 

19-4 

Honolulu 

53  o 

35 

21   32 

?SR,         — 

— 

c  26  -6 

32-8 

Manila 

63-4 

302 

e  9  50 

-44          — 

— 

— 

— 

Batavia 

05-3 

274 

10  46 

-    1          — 

— 

— 

20-4 

Helwan 

1450 

2S9 

82  50 

?L           — 

— 

(82-8) 

— 

Hamburg 

z. 

147-5 

341 

e  19  50 

[-21        — 

— 

— 

— 

Vienna 

149  2 

328 

e  19  46 

[-8]        — 

— 

— 

21-1 

De  Bilt 

150  1 

344 

— 

— 

e  73-8 

80-7 

Rocca  di  Papa 

155-5 

322 

e  20     2 

[01  e  22  50 

?PR. 

— 

24-6 

Additional  readings  :    Riverview  gives  n 

Iso  eP  =  +5m.8s 

,  PS  = 

+  9m.9s. 

.  MN 

=  +12-3m 

,    To 

15h.26ni.l4 

^.          He 

wan    PX  =  +80m.50s. 

Vienna  1  = 

+  20m.ls. 

Rocca  di 

I'apa 

ePX  =  - 

-20m.l0s..  iE=+20m.lls. 
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Jime  I'id.  Readings  also  at  ih.  (near  Athens),  oh.  (Zante).  llh.  (Manila),  14]i. 
(San  Fernando),  lOh.  and  17h.  (Taihoku),  20h.  (Taihokii,  Harvard,  near 
La  Paz,  and  near  Mizusawa),  21h.  (near  Mizvisawa),  23h.  (Manila  and 
Perth). 

June  13d.  Readings  at  Oh.  (La  Paz),  Ih.  and  4h.  (near  Tacubaya),  7h.  (near  La 
Paz),  9h.  (Apia),  12h.  (San  Fernando),  15h.  (near  Tokyo  and  Barcelona), 
18h.  (Moncalieri),  19h.  (Taihoku). 

June  14d.  13h.  6m.  lis.     Epicentre  40  -ON.  76°0E.  (as  ou  1919  July  24d.). 

A         Az.  P.  O-C.  S.  O-C. 

o  111-  B-  s.  m.  s.  s. 

Vienna                       42-5        301  e  8   IG  +    1  —  — 

Rocca  di  Papa        46-8        293  8  46  0  —  — 

Moncalieri                491       300  —  —  e  15  ol  —16 

Paris                         51-2       308  e  9  30  +16  —  — 

Edinburgh               52-2       316  —  —  16  46  0 

June  14d.  13h.  8m.  10s.     Epicentre  40'' OX.  76°-0E.  (as  on  1919  July  24d.). 
A  =  +  185,   B  =  +  -743,  C  =  +  -643  ;         D  =  +  -970,  E  =  -  -242  ; 
G  =  +155,   H  =  +-624,  K  =  --766. 

Direct  comparison  with  1919  July  24  shows  close  accordance  for  some  of  the 
following  observations  :  and  a  discordance  of  about  two  minutes  for  others, 
collected  under  the  preceding  assumed  shock. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

5 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

9  0 

174 

2     2 

-14 





e  3-7 

4-4 

Calcutta 

20-4 

146 

7   38 

'?S 

(7   38) 

-54 

10-6 

Helwan 

37-6 

268 

17   50 

?L 

(17-8) 



Vienna 

42-5 

301 

e  6   20 

-115 

— 



e  21-4 

28-5 

Hamburg 

45-4 

310 

— 

— 

e  16  50 

+  90 

30-3 

Rocca  di  Papa 

46-8 

293 

6   50 

-116 

e  16  50 

+  72 

— 

38-9 

Strasbourg 

48-0 

302 

e  8  50 

-   4 

24-8 

De  Bilt 

48-6 

310 

9     5 

+   7 



. 

e  24-8 

30-2 

Moncalieri 

49'1 

300 

— 

— 

e  13  55 

-132 

Uccle 

49-4 

309 

e  9   14 

+  11 

e  22-8 



Paris 

51-2 

308 

e  7  34 

-100 





27-8 

32-8 

Edinburgh 

52-2 

316 

— 

— 

14  50 

-116 

34-8 

Stonyhurst 

52-4 

313 

32      2 

?L 

— 

(32-0) 

Eskdalemiur 

52-4 

315 

— 

— • 

— 

— 

27-8 

— 

Additional  readings:     Calcutta  gives  also   PN  =  +7m.32s.        De  Bilt  ePE  = 
+  8m.46s.,    MN  =  +26-5m.  Rocca    di    Papa    iE=+7m.l3s.,     probably 

referring  to  preceding  shock.         Hamburg  MN  =  +25  1m. 

June  14d.     Readings  also  at  Oh.  (Taihoku  (2)  ),  7h.  (La  Paz),  8h.  (Helwan),  14h. 
(near  Mizusawa),  15h.  (Stonyhurst  and  Vienna),  19h.  (La  Paz). 

June  15d.  3h.  3m.  Os.     Epicentre  24°-5N.  143°-5E.  (as  on  1919  Sept.  lid.). 
A  =  -  -732,   B  =  +  -541,  C  =  +  -415  ;         D  =  +  -595.  E  =  +  -804  ; 
G  =  --333,   H  =  +-247,  K=--910. 
A       Az.  P.       O-C.        S. 


e  17  36 

24     0 

e  24   12 


Tokyo 

11-6 

345 

2  41 

-12 

Osaka 

12-3 

327 

3      1 

_    ■> 

Taihoku 

20  0 

279 

4  58 

+  17 

Zi-ka-wei 

20-6 

294 

e  4   56 

+   8 

Manila 

23-4 

249 

c  5      0 

-21 

Honolulu 

53-6 

80 

Vienna 

93-3 

328 

13   28 

-    6 

Edinburgh 

94-7 

342 

Helwan 

95  1 

306 

62     0 

2 

De  Bilt 

E. 

95-2 

344 

Uccle 

96-6 

344 

— 



Paris 

98-7 

335 





Moncalieri 

99-6 

330 





Rocca  di  Papa 

99-7 

324 

— 

— 

Q-C. 

L. 

M. 

e. 

m. 

m. 

— 

8-7 

18-2 
131 

+  32 
-63 

27  1 
e  52  0 

36-6 
61  0 

-56 

c  52-0 
c  500 
c  54  0 
e  53-3 
e  62-2 

59-3 
65  0 

No  additional  readings. 
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June  lod.  141i.  Jm.  15s.     Epicentre  43°-0N.  lo°-OE.  (as  on  1920  May  30d.). 
A=  +  -706,   B  =  +-189,  C=+-682. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 

o  o  m.  s.         s.  m.  s.  6.  m.  m. 

—  1-2 

—  1-7 
12-6         31 

2      e3-8  — 

Zurich  gives  eN  =  +lm.39s.         Strasbourg  eN  =  +2m.508. 

June  lod.  Readings  also  at  Oh.  (Licli,  Vienna,  La  Paz,  and  near  Apia),  Ih.  (San 
Fernando  and  near  Algiers),  21i.  (La  Paz  and  Helwan),  oh.  (La  Paz, 
Manila,  and  Batavia),  lOli.  (San  Fernando  and  near  Tokyo),  llh.  (near 
Taihoku),  161a.  (Athens),  19h.  (Rio  Tinto). 

June  16d.  lOh.  47m.  25s.     Epicentre  24^-ON.  120°-0E.  (as  on  Jmie  5d.). 

-  A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;         D  =  +  -866,  E  =  +  -500  ; 
G  =  --204,  H  =  +-352,  K  =  + -914. 


Rocca  di  Papa 

21 

233 

0  23 

-10 

0  59 

+    1 

Pompeii          e. 

2-3 

192 

1     6 

?S 

(1      6) 

+    3 

Padova 

3-3 

317 

0  45 

-   7 

1   26 

-   5 

Vienna 

5-3 

10 

0  1   37 

+  15 

— 

— 

Zurich             E. 

6-2 

316 

e  1   41 

+    6 

i  2  11 

-38 

Strasboui-g 

7-5 

320 

e  2  21 

+  27 

e  3  22 

-   2 

A 

Az. 

P 

O-C. 

L. 

M. 

o 

o 

m. 

8. 

s. 

m. 

m. 

Taihoku 

1-8 

53 

0 

i2 

-   6 

0-6 

0-8 

Zi-ka-wei 

7-3 

10 

e  2 

0 

+   9 

— 

— 

Manila 

9-5 

172 

— 

e  5-2 

— 

De  Bilt 

85-2 

326 

— 

— 

e  46-6 

56-3 

Strasboui'g 

85-7 

322 

— 

— 

e  55 -6 

— 

Uccle 

86-3 

327 

- — 

. — 

e  42-6 

— 

Ediuburgli 

86-8 

332 

— 

— 

48-6 

— 

Moncalieri 

87-6 

319 

— 

— 

531 

— 

Paris 

88-4 

326 

— 

— 

e  55-6 

— 

Bilt  gives  MN  = 

+  560m. 

Jan.  16d.  Readings  also  at  Oli.  (San  Fernando,  Helwan,  and  De  Bilt),  12h.  (Stony- 
liurst  and  near  Lick  and  Berkeley),  131i.  (Manila),  14h.  (MoncaUeri  and 
near  Taihoku  (2)  ),  20h.  (Harvard). 

June  17d.  Kradiugs  at  Uli.  (San  Fernando),  41i.  (La  Paz  (2)  ),  5h.  and  6h. 
(Taihoku),  121i.  (La  Paz  and  near  Nagasaki).  14h.  (San  Fernando),  17h. 
(Tailioku  and  near  Berkeley),  18h.  (Helwan),  191i.  (Rio  Tinto). 

June  18d.  lOh.  8m.  3s.     Epicentre  33°  ON.  121°-5W. 

A  =  -  -438,  B  =  -  -715,  C  =  +  -545  ;         D  =  -  853,  E  =  +  -522  ; 
G  =  --284,  H  =  --464,  K  =  --839. 

Tlie  Georgetown  and  Harvard  observations  may  refer  to  another  siiock  some 
13min.  later. 


A 

Az. 

P. 

O-C. 

S.          O-C 

L. 

M. 

„ 

o 

m.  8. 

s. 

m.  8.            s. 

m. 

m. 

Lick 

X. 

4-3 

358 

c  1      2 

—   5 



— 

— 

Berkeley 

z. 

4-9 

352 

e  1   17 

+    1 

c  2  17         +3 

e  2-6 

— 

Tucson 

E. 

9-0 

92 

3  26 

? 

4     4        +1 

— 

5-4 

Victoria 

15-4 

356 

6  20 

?S 

(6  20)       -21 

9-3 

11-2 

Ann  Arbor 

31  0 

62 

16  57 

?L 

—                — 

(17-0) 

— 

Toronto 

34-3 

61 

— 

— 

—                — 

29-4 

— 

Washington 

36  1 

68 

— 

— 

—                — 

e  16-5 

— 

Georgetown 

K. 

36-1 

68 

e  17   40 

!L 

20   46             ! 

e  21-6 

— 

Itliaca 

36-3 

62 

— 

— 

—                 — 

c  17-4 

— 

Ottawa 

37  0 

59 

— 

■ — 

—                 — 

e  17-4 

— 

Harvard 

K. 

40-3 

(■2 

e  17   39 

;sK, 

—                 — 

e  21  0 

23  -4 

N. 

40-3 

62 

e  17   46 

?SR, 

20  22          ?L 

c  21  0 

21  -3 

Dc  Bilt 

E. 

83-0 

30 

— 

— 

—                — 

e  45  0 

491 

dditional     readings  : 

Berkeley     gives 

cSN 

=  +  2m.  20s. 

Tucson 

SN=- 

+  3m.  5  8s. 

Georgetown    ePN  =  +17 

m.46s. 

De    Bilt    eLN=+42  0m. 
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June  18d.  Readings  also  at  Oh.  (San  Fernando),  Ih.  and  4h.  (La  Paz),  5h.  (San 
Fernando),  6h.  (Manila),  9h.  (Harvard  (2)  ),  lOh.  (Harvard),  12h.  (San 
Fernando),  13h.  (La  Paz  and  Nagasaki),  16h.  (Manila),  18h.  (near  Tokyo), 
23h.  (near  Tokyo  and  Taihoku). 


June  19d.  Pleadings  at  Oh.  (San  Fernando),  Hi.  (Tokyo),  Sh.  (Apia  and  La  Paz), 
9h.  (Taihoku),  lOh.  (Batavia  and  near  Rocca  di  Papa),  13h.  (Manila), 
16h.  and  23h.  (Taihoku). 


June  20d.  12h.  14m.  56s.     Epicentre  43^ -oN.  17' -OE. 

A  =  +  -694,   B  =  +  -212,  C  =  +  -688  ;  D  = 

G  =  +  -658,   H  =  +-201,  K=- 


Az. 


P.        O  -C. 


+  •292,   E  =  --956  : 


0-C. 


M. 


o 

„ 

m. 

s. 

s. 

m.  b. 

s. 

m. 

m. 

Pompeii         e. 

3-3 

220 

1 

0 

+    8 

1   50 

-rl9 

(1-8) 

1-9 

Rocca  di  I'apa 

3-6 

243 

i  1 

4 

+    8 

1   52 

+  13 

(1-9) 

2-7 

Padova 

4-1 

299 

- 

— 

3      1 

?L 

(30) 

4-9 

Vienna 

4-S 

355 

12 

3 

?S 

(i  2     3) 

-    8 

e  3  0 

3-8 

Zurich             E. 

7-1 

307 

e  1 

53 

+    5 

i  3   22 

+   9 

— 

— 

N. 

7  1 

307 

1  1 

54 

+    6 

i  3   23 

+  10 

— 

— 

Athens 

7-5 

135 

i  2 

7 

+  13 

i  3  44 

+  20 

— 

4-4 

Lemberg 

8-0 

35 

- 

— 

— 

— 

e  4-4 

5  0 

Strasbom-g      z. 

8-2 

312 

2 

8 

+    4 

e  3   51 

-r    9 

— 

— 

Puy  de  Dome 

101 

287 

4 

4 

ih 

— 

— 

(41) 

— 

Barcelona 

111 

264 

i  1 

59 

-47 

3  57 

-60 

■ — 

Hamburg 

111 

338 

i  2 

57 

+  11 

— 

— 

(i  5-3) 

— 

Uccle 

11-3 

315 

e  4 

50 

?S 

(e  4  50) 

-12 

— 

— 

Paris 

11-3 

303 

14 

35 

?S 

(i  4  35) 

-27 

— 

— 

De  Bilt 

11-7 

321 

2 

54 

-  1 

5   14 

+    2 

— 

— 

Algiers 

12-5 

242 

i  2 

3 

-63 

— 

— - 

3-6 

3-7 

Tortosa 

12-5 

263 

■> 

14 

-52 

4     0 

-92 

41 

41 

Helwan 

17-8 

136 

7 

4 

?S 

(7      4) 

-32 

— 

— 

San  Fernando 

19  0 

256 

5 

57 

+  88 

• — • 

— 

— 

Additional  readings  and  notes:  Rocca  di  Papa  gives  also  MN  =  +2  0m. 
Zurich  gives  its  S's  two  minutes  early — earUer  than  the  P's.  Hambvurg 
gives   L   as  iPE,   also    L?  =  +221m.,    To  =12h.l4m.58s.  Helwan   PX  = 

+  5m.4s. 


June  20d.  Readings  also  at  Oh.  (Riverview,  Batavia,  and  La  Paz),  Ih.  (Manila, 
De  Bilt,  Helwan,  Paris,  and  San  Fernando),  2h.  (Manila),  3h.  (Taihoku), 
7h.  (Florence),  8h.  (Riverview),  9h.  (De  Bilt,  Paris,  and  Manila),  lOh. 
(Rocca  di  Papa),  12h.  (La  Paz),  13h.  (Apia,  Coimbra,  and  near  Mizusawa). 


June  21d.  7h.  21m.  35s.     Epicentre  43^-OX.  15'-0E.  (as  on  June  lod.). 
A=+-706,   B=+189,  C=+-682. 
(Clearly  not  from  the  same  focus  as  June  20d.  12h.). 


Az. 


P. 


O-C. 


S. 


O-C. 


Rocca  di  Papa 

2  1 

233 

i  0  40 

+   7 

U   52 

—   6 

— 

0-9 

Pompeii 

E. 

2-3 

192 

0  47 

+  11 

1      1 

2 

— 

1-4 

Padova 

3-3 

317 

2     4 

+  72 

3      6 

+  95 

— 

3-9 

Vienna 

5-3 

10 

e  2  37 

?  L 

. — 

— 

(e  2-6) 

4-8 

Moncalieri 

5-6 

293 

e  1   13 

-14 

— 

— 

3-7 

Zurich 

E. 

6-2 

316 

e  2   10 

+  35 

i  2  37 

-12 



Hamburg 

110 

345 

— 

— 

— 

■ — 

e  7-4 

— 

Zurich  gives  eN  =  +2m.8s. 


June  21d.  Readings  also  al  91i.  (near  Rocca  di  Papa),  llh.  (La  Paz  and  Taihoku), 
12h.  (Granada),  13h.  (Taihoku),  llh.  (Chicago,  Wasliingtou,  Harvard, 
and  near  Tacubaya),  18h.  (Taihoku),  19h.  (Manila  and  Taihoku),  20h. 
(Helwan),  21h.  (Lick). 
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June  2'Jd.  "^h.  4Siu.  Os.     Epiceutre  33'' -OX.  121^ -oW.  (a&  ou  Juue  18d.). 

A  =  --438,   B  =  --71J,  C--r-545;  D  =  -  853,   E  = -r -522 

G  =  --284,   H  =  --464,  K  =  --839. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  6. 

s. 

m. 

m. 

Lick 

E. 

4°3 

358 

e  1  10 

-    3 

— 

— 

e  2-2 

2-6 

X. 

4-3 

358 

e  1   15 

~    8 

— 

— 

e  2  1 

2-6 

Berkeley 

E. 

4-9 

352 

e  1   13 

-   3 

e  2   15 

-r     1 

2-6 

4-3 

X. 

4-9 

352 

e  1   15 

-    1 

e  2   17 

^     3 

2-6 

4-4 

Tucson 

N". 

9  0 

92 

3   18 

I 

— 



3-8 

41 

Victoria 

15-4 

356 

— 

— 



— 

111 

Chica^go 

28  1 

62 

8  58 

2  PR, 

11   26 

-r25 

12-3 

— 

Toronto 

34-3 

61 

— 

— 

— 

— 

16-8 

— 

GeorgetoAvu 

E. 

361 

68 

e  16  54 

;sR, 

22    38 

? 

— 

— 

Washimrtou 

361 

68 

e  15     4 

?SR. 

17    10 

'.L 

181 

— 

Cheltenham 

X. 

36-2 

68 

17      8 

?L 

— 

- — 

180 

18-3 

Ithaca 

36-3 

62 

— 

— 

e  17-4 

— 

Ottawa 

370 

59 

— 

— 

— 

— 

e  17-8 

— 

Additional  readings  and  notes  :  Point  Loma  ( A  =3"-l)  gives  2h.67ni.,  probably 
a  misprint  for  2h. 4 7s.  Lick  e?E  - +lm.28s.  Berkeley  e!E  = +lm.36s. 
Tucson  PE  =  +3m.21s.,   ME  =  +4-3m. 


June  22d.  8h.  9m.  51s.     Epicentre  34=  ■5N.  ISS'^-OE.  (as  on  1919  Feb.  5d.). 
A  =  -613,  B  =  +-551,  C=+o66. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  8. 

s. 

m.  s. 

6. 

m. 

m. 

Tokyo 

1°9 

0  33 

+   4 

0  53 

0 

11 

11 

Osaka 

2-2 

— . 

— 

0  56 

-    4 

1-5 

2-2 

Mizusawa 

E. 

5-2 

1    21 

+    1 

2   23 

+    1 

— 

— 

N. 

5-2 

1    22 

+    2 

2   24 

+    2 

— 

— 

Taihoku 

171 

2   17 

? 

— 

— 

2-5 

— 

Jime  22d.     Readings  also  at  2h.  (Harvard),  lOli.  (near  Tokyo),  12h.  (Stonyhurst), 
13h.  (La  Paz),  15h.  (Point  Loma),  18h.  (Taihoku),  22h.  (Ann  Arbor). 


Juue  23d.  Readings  at  13h.  (Apia),  161i.  (La  Paz),  17h.  (Hehvan  and  Manila), 
19h.  (near  Algiers  and  near  Mizusawa),  21h.  (La  Paz  and  San  Fernando), 
22h.  (Lick). 


June  24d.  5h.  48m.  45s.     Epicentre  64 'IN.  27 '■5W.  (as  on  1920  May  14d.). 

A  =  +  -388,   B  =  -  -202,  C  =  +  -900  ;  D  =  -  -462,   E  =  -  -887  ; 

G  =  +-798,   H  =  --415,  K  =  --437. 


A 

Az. 

P. 

O  -C.          S. 

O-C. 

L. 

M. 

„ 

m.  6. 

6.         m.  8. 

6. 

m. 

m. 

Edinburgh 

14°5 

113 

3  27 

-   6         — 



— 

8-7 

Oxford 

18-4 

120 

4   18 

-   4         — 



8-9 

12-5 

De  BUt 

20-6 

110 

e  4   47 

-   1      e  8  32 

-   4 

9-8 

12  0 

Uccle 

21-3 

113 

e  4  51 

-   6      e  8  51 

T-       1 

— 

— 

Hamburg 

21-6 

101 

e  5     6 

+   6          — 



e  11-2 

15-2 

Paris 

22-2 

119 

c  5     6 

-   1          — 



11-2 

12-2 

Strasbourg 

24  -4 

112 

c  4   47 

-45          — 



e  14-4 

— 

Coimbra 

26-4 

146 

5  52 

0        10     9 

-21 

12-6 

— 

Tortosa 

28-4 

131 

c  10   15 

?S     (e  10  15) 

-51 

e  13-2 

18-2 

Rocca  di  Papa 

32  0 

114 

— 

—         — 

— 

e  18-8 

19-4 

Hehvan 

49-9 

104 

34   15 

?L          — 

— 

(34-2) 

— 

Additional  readings  :    De  Bilt  gives  MN  =  +  11  ^m.         Coimbra  PE  =  +6m.5s. 
Uelwan  I'E  —  -r  38m.  15s. 


June  24d.  Readings  also  at  Oh.  (near  Kobe),  3h.  (near  Tokyo),  5h.  (La  Paz), 
6h.  (near  Athens),  9h.  (Batavia,  La  I'az,  and  Manila),  llh.  and  16h. 
(La  Paz),  ISh.  (Paris  and  Dc  Lilt),  191i.  (.San  Fernando). 
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June  25d.  lOh.  23m.  4os.     Epicentre  42°0N.  urOE.  (as  on  1919  July  21d.). 
A  =  --577.   B  =  +-467,  C  =  +  669. 


Mizusawa 

Ootomari 
Tokyo 
]ja  Paz 


2-9 
2-9 
4-8 
6-4 
144-3 


P. 
m.  8. 
0  50 

0  51 

1  9 
e  1   40 

i  19  41 


0-C. 


+    5 

-r    0 


s. 

m.  8. 
1  26 

1   2:^ 


0-C. 

8. 

+   6 

-^    8 


M. 


[-    01      20   51 


2  0 
e  3  0 
21-2 


Tokyo  gives  MN  =  +4-7m. 


>  2od.  Iflh.  29m. 

3Ss.     Epicentre 

64'IX 

.  27' -5 W 

A 

Az. 

P. 

0-C. 

o 

0 

m.  s. 

s. 

Eskdalemiiir 

14-6 

112 

— 

— 

Oxford 

18-4 

120 

— 

— 

De  Bilt 

20-6 

110 

— 

— 

Uccle 

21-3 

113 

— 

— 

Paris 

22-2 

119      e 

5     7 

0      e 

Strasbourg 

24-4 

112 

■ — 

— 

(as  on  Jime  24d.). 


7   25 


e  9     9 


0-C. 


-24 


L. 

M. 

m. 

m. 

5-4 

— 

10-4 

— 

11-4 

12-9 

10-4 

— 

11  4 

12-4 

15-4 

■ — 

Additional  readings  :    De  Bilt  gives  MN  = +12 -Gm.         Paris  eSE  = +9m.48. 


Jime  25d.  18h.  21m.  45s.     Epicentre  64'-lN.  27°-5W.  (as  at  lOh.). 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

.Stonyhurst 

16°4 

118 

— 

— 

— 

— 

8-0 

— 

Oxford 

18-4 

120 

— 

— 

7   40 

-    9 

9-5 

— 

De  Bilt 

20-6 

110 

e  4  55 

+   7 

e  8   23 

-13 

e  9-8 

13-0 

Uccle 

21-3 

113 

e  5     3 

+    6 

e  8  39 

-11 

e  9-8 

— 

Hamburg 

21-6 

101 

e  5   15 

+  15 

— 

— 

e  14-2 

• — 

Paris 

22  -2 

119 

e  5   15 

+    8 

i  9     3 

-   6 

11-2 

13-2 

Strasbourg 

24-4 

112 

e  5  35 

+    3 

e  9   15 

-37 

e  14-2 

— 

Moncalieri 

27-3 

117 

— 

— 

— 

— 

14-4 

— 

Tortosa 

28-4 

131 

6   17 

+    5 

— 

— 

14-2 

19-7 

Rocca  di  Papa 

320 

114 

— 

— 

— 

— 

e  190 

22  0 

e  Bilt  MN=  +11 

•8m. 

Moncalieri  g 

ives  e  = 

=  18h.2m 

8.S.,  S? 

=  18h.20m.58s. 

Jime  25d.  21h.  17m.  10s.     Epicentre  43' ON.  15'0E.  (as  on  June  21d.). 
A=+-706,   B=+189,  C-+-682. 


A 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

m.  s. 

8. 

m.  8. 

8. 

m. 

m. 

Rocca  di  Papa 

2°1 

e  0   11 

-22 

— 



— 

2-5 

Pompeii 

E. 

2-3 

0      0 

-3(5 

1      5 

+    2 

— 

— 

Padova 

3-3 

2      7 

?S 

(2      7) 

+  36 

— 

4-8 

Vienna 

X. 

5-3 

e  1   22 

0 

e  2  26 

+    1 

e 

2-8 

3-3 

Moncalieri 

5-6 

. — 

— 

e  4  27 

? 

6-9 

— 

Strasbourg 

7  -5 

. — 

— 

— 

— 

e 

4-2 

— 

Paris 

10-4 

— 

. — 

— 

— 

8-8 

— 

Hamburg 

11  0 

— . 

— 

— 

— 

e 

6-8 

— 

De  Bilt 

11-2 

— 

— 

— • 

- — 

e 

6-9 

— 

Additional  readim 
=  +4ni.57s. 


rs  :    Vienna  gives  also  ePZ 


lm.l9s. 


Strasbourg  e^N 


June  25d.  Readings  also  at  2h.  (Lick),  9h.  (La  Paz),  llh.  (LTccle.  Paris,  and  Rocca 
di  Papa),  llh.  (near  Mizusawa),  16h.  (Stonyhurst),  20h.  (Hehvan),  22h. 
(near  Berkeley),  23h.  (Apia,  Manila,  and  Paris). 
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June  26d.  7h.  30m.  34s.     Epicentre  18'-5S.  10°0W. 

A  =  +  -934.   B  =  -  165,  C  =  -  -317  :  D  =  -  174,   E  =  -  -985  ; 

G  =  --312,    H=+055,   K  =  --948. 

The  To  is  taken  from  Coinibra  which,  however,  appears  badly  out  in  the  table. 


A 

Az. 

P. 

o  -c.       s. 

O-C.        L. 

M. 

o 

o 

m.  s. 

s.         m.  s. 

s.          m. 

m. 

La  raz 

55-2 

265 

9  41 

-f   1         — 

—       25-4 

29  0 

Coinibra 

58-7 

1 

8  39 

-84       15  26 

-161    e  28-6 

— 

Helwan 

620 

41 

19  26 

?S        (19  26) 

+  30       29-4 

— - 

Rocca  di  Papa 

63-8 

20 

e  10  44 

+   7         — 

—    c  35-2 

37-2 

Moncalieri 

65-5 

14 

— 

—    e  18  55 

-36       30-7 

— 

Paris 

68-2 

10 

e  11      3 

—   2          

—       32-4 

36-4 

Strasbourg 

68-9 

13 

e  11   10 

0 

—           — 

34-4 

L^cclc 

70-4 

11 

e  11   16 

-   3          — 

—    c  33-4 

— 

De  Bilt 

71-8 

11 

— 

—    e  24  52 

?8R.          — 

42-5 

iditional  reading 

?s  :    La 

Paz 

gives  i  = 

+  10ni.ls.,   To  = 

7h.31m.2s. 

Rocca 

June  26d.  Readings  also  at  Oh.  (Roeca  di  Papa),  3h.  (De  Bilt,  Paris,  Washington, 
and  Chicago),  13h.  (Helwan,  Batavla,  Manila,  Riverview,  and  near 
Mizusawa),  14h.  (Batavia). 

June  27d.  Readings  at  Oh.  (Manila),  4h.  (Taihoku  (2)  ),  7h.  and  Sh.  (La  Paz), 
llh.  (Eskdaleniuir,  Rocca  di  Papa,  Paris,  Edinburgh,  Uccle,  and  De  Bilt), 
16h.  (Batavia),  17h.  (Tacubaya),  18h.  (near  Oaxaca),  20h.  (La  Paz). 

June  28d.  Readings  at  Oh.  (Manila),  3h.  (La  Paz),  4h.  (De  Bilt.  Uccle,  and 
Helwan),  9h.  (near  Lick),  lOh.  (Manila),  16h.  (near  La  Paz),  20h.  (San 
Fernando),  21h.  (La  Paz),  23h.  (Helwan  and  near  Tokyo). 

June  29d.  Readings  at  Oh.  and  4h.  (La  Paz),  16h.  (Coimbra),  19h.  (La  Paz,  Rocca 
di  Papa,  Padova,  and  Rio  Tinto),  21h.  (San  Fernando). 

June  30d.  4h.  15m.  20s.  (i)^  j  Epicentre  oS'-SN.  159"  OW.  (as  on  1919  July  31d.). 

A  =  -  -555,   B  =  -  -213,  C  =  +  -804  ;  D  =  -  -358,   E  =  +  -934  ; 

G  =  --751,   H  =  --288,  K  =  --595. 

The  hypothesis  of  two  separate  shocks  from  the  same  epicentre  has  no  direct 
support,  as  no  station  records  a  double  phase.  But  it  seems  impossible  to 
reconcile  all  the  readings  with  a  single  shock.  Similar  difficulties  were  foimd 
on  1919  July  31. 


A 

Az. 

P. 

O-C 

s. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

11  Victoria 

2  2°  8 

89 

— 

— 

— 

— 

— 

13-6 

11  Chicago 

47-4 

76 

8   53 

+    3 

15   40 

-   6 

21-2 

— 

11  Toronto 

50-7 

67 

— 

— 

— 

- — 

e  32  1 

34-3 

1  Hamburg 

72-5 

7 

11    33 

0 

■ — 

— 

e  40-7 

48-7 

1  De  Bilt 

E. 

73-6 

10 

— 

— 

e  21    19 

+  10 

e  40-7 

43  1 

1 

X. 

73ti 

10 

— 

— 

— 

— 

e  38-7 

42-4 

1  Uccle 

74-7 

11 

— 

— 

e  21    30 

+    8 

e  38-7 

40-7 

11  i'aris 

76-5 

12 

— 

— 

— 

— 

39-7 

— 

1  Rocca  di  P; 

ipa  N. 

84-4 

i\ 

r  12   35 

-    9 

22   54 

-18 

e  50  -2 

— 

I  Pompeii 

E. 

85-5 

5 

14      8 

+  77 

24      8 

+  43 

— 

— 

I  Helwan 

961 

351 

— 

— 

24   40 

-37 

— 

— 

II  La  Paz 

103-7 

99 

25   38 

?S 

(25  38) 

-52 

41-3 

42-4 

Additional  readings:    Chicago   L— +24-7m.   and    ^+28-7m.  Hamburg  i 

gives  also  MN  =  -50-7m.  Uccle  SR,  =^  --26m. 48s.  I*arie  gives  .simply 

5h.4m.  to  20m.  Ifocca  di  Papa.      The  L  may  belong  to  (ii).         Helwan 

gives  also  +  23m. 40s.         La  Paz  L  and  M  may  belong  to  (i). 


Jtrne  30d 


I.  Readings  also  at  3h.  (Manila).  5h.  (Toronto).  8h.  (La  Paz),  9h.  (La 
Paz  on.l  Helwan),  12h.  (La  I'ay).  13h.  (Helwan),  15h.  (Manila).  16h. 
(Manila  and  Lick),  ISh.  (Rio  Tinto),  19h.  (Stonylunst),  22h.  (La  Paz). 
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The  merest  glance  at  these  collated  records  suggests  that  there  are  many 
cases  of  mistakes,  which  could  probably  be  corrected  if  the  records  were  again 
scrutinised  with  the  figures  given  as  a  guide.  But  it  must  be  admitted  that  this 
suggestion  is  not  always  confirmed  by  experience.  A  strildng  example  occurs 
on  1920  Jime  2d.  22h.  The  residuals  for  Ann  Arbor  shown  on  p.  84  are 
satisfactorily  small,  but  (as  mentioned  in  the  Notes  on  p.  85)  this  result  is  only 
attained  by  subtracting  9  minutes  from  the  published  records,  which  are  as 
follows  (for  two  maoliincs,  of  which  B  is  given  in  the  text): — 


P. 

h.     m. 

h.      m. 

L. 

h.     m. 

M. 
h.    m. 

B  -EW 
B   -XS 
W-E\V 
W-X.S 

22  171 
22    10!) 
22   17] 
22   161 

22   21!) 
22   21-8 
22   21  1 
22   21-7 

22   2.T-1 
22   24-8 

22  24  1 

22  17-7 
22   17-5 

It  will  be  seen  that  the  M  readings  precede  the  L,  thus  independently 
.suggesting  a,  correction  to  P,  S,  L  of  about  9min.  The  correction  was  thus 
made  confidently ;  but  at  the  same  time  inquiry  was  made  at  Ann  Arbor  for 
justification.  The  follo\^•ing  letter  from  the  Director,  however,  shows  that 
no  justification  if;  forthcoming,  according  to  the  ordinary  standard  of  procedure. 
The  readings  are  a  complete  puzzle. 

Detroit  Observatory, 

University  of  Micliigan, 
Ann  Arbor, 

September  24,   1924. 
My  dear  Professor  Turner, 

We  have  re-examined  the  Ann  Arbor  .seismograms  of  June  2.  1920,  and 
find  nothing  to  change  in  the  record  as  published.  We  have  examined  the 
clock  correction,  and  find  that  it  has  been  applied  correctly.  The  .seismo- 
graphic  record,  nine  minutes  earlier  than  the  published  times,  is  a  straight 
line  without  any  indication  of  the  approaching  disturbance. 

The  seismograms  are  difficult  of  interpretation,  owing  to  their 
pecviliarities.  The  note  Xo.  H8 4  was  written  by  an  Assistant,  Mr.  Carpenter, 
who  is  no  longer  with  us.  The  times  for  PR,,  PRa,  and  SR,,  which  he 
obtained,  have  not  been  preserved.  Dr.  Rufus.  who  now  has  this  work  in 
hand,  thinks  that  these  times  cannot  be  determined  with  certainty.  I  am 
sorry  that  we  cannot  furnish  them. 

I  am. 

Yours  very  sincerely, 

W.   J.   HUSSEY. 
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S-  P 

i  S 

P 

s 

S-  P 

k'^ 

P 

S 

8-P 

«fc. 

sec. 

sec. 

sec. 

^E 

sec. 

sec. 

sec. 

«& 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 
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438 

101 

855 

1565 

710 

•2 

31 

55 

24 

52 
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1004 

444 
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860 
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715 

3 

47 

83 

36 

53 

566 

1016 
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4 

62 

110 

48 

54 
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870 
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55 
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728 
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92 
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72 

56 

586 
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879 
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7 
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84 
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1066 
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884 

1621 

737 

8 
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96 

58 
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773 
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777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 
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256 

74 

702 

1274 

572 
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1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

•  588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 
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83 
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1377 

621 
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1001 
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820 

34 
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760 
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84 
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1005 
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822 
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775 
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768 
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631 
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1009 

1833 

824 

36 
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86 

773 

1410 
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1014 

1840 

826 

37 

450 

804 
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87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

1858 

831 

40 

475 

847 

372 

90 

796 

1454 

658 

140 

1031 

1864 

833 

41 

483 

861 

378 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

66S 

142 

1039 

1875 

836 

4?. 
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888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

-lOS 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

8-10 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 
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150 
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^\;je   $nievxxaixonal 
^cxstxxologxcai    §^xxxntxxav]j    fov 
1920  ^xxiv,  ^wciu$t,  ^c\^icxxxbex% 


FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCL\TION    SEISMOLOGY    COMMITTEE. 


Since  the  last  number  of  the  Summary  was  sent  to  press  the 
Geodetic  and  Geophysical  Union  has  held  a  meeting  in  Madrid, 
and  I  cannot  refrain  from  one  or  two  words  of  grateful  thanks  for 
the  great  hos])itality  and  kindness,  as  well  as  the  splendid  organisa- 
tion of  our  Spanish  hosts.  It  is  no  light  matter  to  make  arrange- 
ments for  1.50  people  of  different  nationalities,  and  the  success 
attained  bears  witness  to  the  devotion  and  hard  work  of  all  con- 
cerned, especially  of  Sr.  Cubillo,  the  President  of  the  Spanish 
National  Committee,  and  Col.  Galbis,  the  organising  Secretary. 

The  Seismology  Section  was  well  attended,  though  we  regretted 
some  notable  absences,  especially  those  of  our  Vice-President, 
Sr.  Oddonc.  and  Sr.  Agamcnnone,  and  of  M.  de  Quervain  ;  friendly 
messages  were  sent  to  these,  and  at  the  moment  of  writing  I  have 
just  received,  as  President  of  the  Section,  a  letter  of  thanks  from 
Sr.  Agamennone,  who  has  just  completed  25  years  as  Director 
of  the  Observatory  at  Rocca  di  Papa. 

At  the  meeting  of  the  Section  the  form  of  this  Summary  was 
discussed,  and  only  one  immediate  suggestion  was  made,  viz.  ; 
that  where  possible  it  should  be  noted  whether  a  wave  v.as  con- 
densational or  dilational  by  adding  the  letters  C  or  D  to  the 
readings.  This  addition  cannot  be  made  at  once,  as  the  copy  for 
press  is  already  prepared  to  the  end  of  1920,  but  it  will  be  under- 
taken as  from  Jan.  1,  1921.  Attention  was  drawn  at  the  meeting 
to  the  commencement  of  a  new  publication  from  the  Central 
Bureau,  which  will  contain  memoirs  of  \'arious  seismological 
matters,  and  the  President  was  requested  to  give  therein  an 
account  of  the  method  for  assigning  the  depth  of  focus  of  an 
earthquake,  to  which  reference  has  already  been  made  at  various 
times  in  this  Summary.  In  the  present  number  attention  may 
be  called  to  the  cases  of  abnormal  focus  on  the  followinff  dates  : 
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Date.  Epicentre.  Depth, 

d.  h.  o               o 

.Tilly    2  18  7-OS.  153-OE.  +0-070  ])elow  normal 

20  12  .33-8N.  140-5E.  4  0010       „ 

Aug.    3     3  G-5N.  128-OE.  +0040      „ 

15     8  130S.   166-8E.  +0-030       „ 

and  also  to  the  following  case  of  normal  focus 
Sept.  20  11  20-6S.  168-8E.  0-000 

for  the  reason  that  there  are  numerous  observations  of  [P]  in 
Europe.     We  may  collect  them  as  follows,  in  order  of  magnitude  : 

+  20  +  12  +  11+9  +  8  +  8  +  8  +  7  +  6  +  4  +  1+3+3  +  2+2  +  1  +  1+1 
0       0       0—    1—3—3—4—5—5—6—6—6—8 


The  algebraic  mean  of  the  31  is  [+2s.],  and  the  median  is 
[  +  ls.].  The  mean  numerical  value  is  +5s.  Considering  the 
variety  of  instruments  and  stations  these  results  may  be  regarded 
as  closelv  accordant. 


From  Sept.  6 — 16  there  are  a  number  of  shocks  from  the 
epicentre  43o-8N.  llo-2E.,  and  it  is  natural  to  enquire  how  far 
they  support  the  hypothesis  of  a  21 -minute  period,  which  has 
been  already  mentioned  several  times.  But  recent  work  has 
essentially  modified  this  hypothesis.  It  seems  probable  that  the 
periodicity  is  in  some  way  controlled  by  the  Moon,  and  in  par- 
ticular that  the  period  is  1/68  of  a  lunar  da}^  (about  22min.). 
Now"  the  lunar  day  is,  of  course,  variable,  and  though  it  is  easy  to 
obtain  general  evidence  of  the  relation  between  the  earthquake 
periodicity  and  the  mean  lunar  day,  the  special  manner  in  which 
the  variations  of  the  lunar  day  affect  the  periodicity  are  more 
difficult  to  identify.  The  shocks  mentioned  above  give  a  good 
illustration  of  the  situation.  In  the  following  table  the  first  two 
columns  give  the  date  and  time  (0)  of  the  principal  shocks,  to 
0-1  min  :  the  third  the  number  of  periods  (N)  of  exactly  22-0  min. 
elapsed  since  the  first  shock  :  the  fourth  (C)  the  minutes  (omitting 
days  and  hours,  to  be  inferred  from  (0)  of  the  product  22X.  : 
and  the  fifth  the  residual  O  — C.  Now  the  lunar  day  is  at  first 
very  close  to  68  x22-0miii.,  and  retains  this  aj)proximate  value 
to  about  N  =  3()0.  The  eolunm  M  gi\-es  a  correction  to  reduce  to 
the  Moon's  meridian  ])assage,  interpolating  for  values  of  N 
between  j^assages.  It  includes  an  arl)itrary  zero,  adjusted  so  as 
to  make  the  residuals  (O  — C)+M  zero  in  the  mean. 
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Shocks  from  43o-8N.  llo-2E.,  compared  with  lunar  influence. 


Date. 

Time  (0). 
h.     m. 

N. 

C. 

m. 

0-C. 
m. 

M. 

m. 

O-C+M. 
m. 

Sept.    0 

14 

5-4 

0 

0 

+  5-4 

-   7-6 

-  2-2 

7 

5 

55-7 

43 

46 

+   9-7 

-   9-4 

+   0-3 

7 

S 

110 

49 

58 

+  130 

-  9-6 

+   3-4 

7 

10 

148 

55 

10 

+  4-8 

-  9-8 

-   5  0 

7 

11 

26-4 

58 

16 

+  10-4 

-  9-9 

-f   0-5 

7 

13 

32-3 

64 

28 

+  4-3 

-100 

-   5-7 

7 

18 

42-7 

78 

36 

+   6-7 

-10-5 

-   3-8 

8 

1 

19-2 

96 

12 

+   7-2 

-11-2 

-   4-0 

8 

9 

41-4 

119 

38 

+  3-4 

-11-9 

+   3-5 

8 

18 

43-8 

143 

26 

+  17-8 

-12-2 

+   5-6 

11 

2 

19-7 

295 

10 

+   9-7 

-  9-6 

+   01 

11 

3 

50-4 

299 

38 

+  12-4 

-  8-9 

+   3-5 

11 

U 

32-8 

328 

16 

+  16-8 

-  8-1 

+   8-7 

12 

16 

31-4 

400 

40 

-   8-6 

-   2-2 

-10-8 

16 

4 

17  0 

629 

38 

-21-0 

+  21-7 

+   0-7 

16 

18 

28-8 

668 

56 

-27-2 

+  26-4 

-  0-8 

These  residuals  are  all  small  except  two  for  N=328  and  N  = 
400.  [Is  this  possibly  connected  with  the  fact  that  the  Moon  is 
then  passing  the  Sun  ?  If  the  influence  is  tidal,  the  sun  would 
also  have  an  influence].  The  mean  numerical  value  of  the  resi- 
duals is  ±3-7  min.  If  they  were  scattered  at  random  from 
—  11-0  min.  to  +11-0  min.,  the  mean  value  would  be  i5-5m. 
To  put  the  matter  in  another  way,  14  of  the  16  are  contained 
within  the  limits  — 5-7m.  to  +5-6m.,  just  over  half  the  period, 
only  the  exceptional  2  above  noticed  being  in  the  remaining 
10-7  min.  of  the  period. 


As  regards  the  smaller  shocks  on  Sept.  7  and  8  ;  these  were 
reduced  in  precisely  the  same  way  as  those  above,  to  obtain  a 
column  O  — C+M.  These  values  were  then  collected  in  12 
groups  from  — 11-Om.  to  +11 -Om.,  as  follows  : — 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

5 

1 

3 

7 

6 

4 

6 

3 

0 

2 

5 

3 

the  first  group  extending  from  —  11-Om.  to  9-2,  and  containing 
5  residuals;  the  second  from  —9-3  to  —7-2,  and  containing  1; 
and  so  on.  It  will  be  seen  that  the  large  numbers  are  in  groups 
(4)  to  (7),  i.e.,  from  — 5-5m.  to  +l-7m.,  near  zero  but  having  a 
mean  negative  value.  Analyzing  the  12  groups  harmonically 
the  maximum  is  found  to  be  at  — 3-5m.  If  we  take  the  mean 
numerical  value  of  the  45  residuals  as  they  stand  it  comes  out 
±5-0,  not  much  less  than  5-5.    If  we  reduce  to  mean  value  — 3-5m. 


104 

it  comes  out  ±4-4.  The  zero  value  was  adopted  in  the  table 
rather  arbitrarily,  and  may  be  a  little  excessive.  Putting  all  the 
residuals  together,  the  12  groups  become 

(1)     (2)     (3)     (4)     (5)     (6)     (7)     (8)     (9)     (10)     (11)     (12) 
614      10        75      10        GO  3  6  3 


Groups  (4)  to  (7)  thus  contain  32  residuals  :  Groups  (12)  to 
(3)  contain  14,  and  groups  (8)  to  (11)  contain  15.  Or  again  the 
six  groups  (3)  to  (8)  contain  42  residuals,  the  other  six  only  19. 
On  the  whole  there  is  fair  support  for  the  hypothesis  of  variation 
in  this  period  of  1/68  of  a  lunar  day,  which  was  independently 
deduced  from  quite  other  evidence. 


In  the  present  number  of  the  Summary  old  epicentres  have 
been  used  on  49  occasions  ;   and  31  new  ones  adopted. 


H.  H.  TURNER. 

University  Observatory,  Oxford. 
1924   November  20. 
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1920   JULY,   AUGUST,   &   SEPTEMBER. 


July  Id.  19h.  57m.  3l8.     Epicentre  36°1N.  137°-3E.  (as  on  1920  May  28(1.). 
A  =  -o94,  B  =  +o48,  C  =  + -589. 


Tokyo 
Osaka 
Kobe 
Mizusawa 


20 
21 
2-2 
4-3 
4-3 


P. 

m.  s. 
0  43 


0-C. 

s. 
-^12 


S. 
m.  s. 

0  58 

0  50 

1  58 

2  6 


0-C. 

s. 

0 

-10 

0 

+    8 


m. 
1-4 
1-6 
1-7 


M. 
m. 
1-4 
2-5 
1-9 


Tokyo  readings  have  been  increased  by  Imin.     Kobe  gives  MN=+l-8m. 


July  Id.  Readings  also  at  Oh.  (San  Fernando),  2h.  (Colombo  and  Kodaikanal), 
3h.  (Pompeii,  Rocca  di  Papa,  Kodaikanal  (2),  and  near  Athens),  13h. 
(La  Paz),  14h.  (Kodaikanal),  15h.  (Hehvan,  Barcelona,  and  Balboa 
Heights),  16h.  (La  Paz  (2)  ).  17h.  (Uccle,  Hehvan,  Strasbourg,  and 
De  Bilt),  18h.  (Kodaikanal),  19h.  (La  Paz),  20h.  (Florence),  21h.  (Lick 
and  near  Batavia),  22h.  (San  Fernando  and  near  Algiers),  23h.  (Lick 
and  Apia). 


1920.    July  2d.  18h.  41m.  5s.       Epicentre  7' OS.  153°  OE. 


(as  on  1918  Dec.  25d.). 

A  =  -  -884,   B  =  +  -451,  C  =  -  122  ;  D  =  +  -454, 

G  =  +109,  H  =  -055,  K  =  --992. 


E  =  +-891  ; 


A  focal  depth  of  -070  below  norma!  is  now  supported  by  the  antipodal  stations, 
though  no  such  support  was  forthcoming  on  1918  Dec.  25d.  But  the  determi- 
nation of  To  from  the  stations  near  the  Epicentre  is  not  very  well  supported. 
An  error  of  2min.  in  Riverview  P  is  presumed. 

Corr. 


Station  and 

for 

Component. 

Focus 

A 

Az. 

P 

0-C. 

^ 

O-C. 

L. 

M. 

„ 

„ 

o 

m. 

a. 

s. 

m. 

s. 

s. 

m. 

m. 

Riverview 

-3 

8 

26 

9 

183 

i  3 

14 

-124 

i  9 

23 

-   4 

e  121 

14  0 

Sydney 

-3 

8 

26 

9 

183 

— 

— 

9 

37 

+  10 

12-0 

151 

Adelaide 

-4 

3 

30 

9 

201 

e5 

55 

-r    1 

i  10 

25 

-  8 

i  12-9 

17-5 

Melbourne 

-4 

4 

31 

6 

192 

— 

— 

10 

37 

-  8 

14-8 

16-6 

Manila 

-5 

2 

38 

4 

306 

e6 

41 

-17 

_ 

_ 



175 

19-2 

Cln-istchurch 

-5 

4 

40 

4 

158 



-  - 

11 

49 

-66 

20-2 

22-5 

Peitli 

-5 

6 

42 

6 

229 

7 

51 

+21 

14 

7 

+43 

17-1 



Taihoku 

-5 

7 

44 

3 

320 

14 

0 

?S 

fl4 

0) 

+  14 

19-0 



Batavia 

-5 

8 

45 

8 

271 

e7 

43 

-12 

i  14 

34 

+  27 

0  23-9 

— 

Mizusawa          e. 

-5 

9 

47 

4 

350 

7 

35 

-32 

14 

22 

-  6 





N. 

-5 

9 

47 

4 

350 

7 

34 

-33 

14 

14 

-14 





Zi-ka-wei 

-6 

0 

48 

7 

324 

e8 

48 

+  32 

_ 

_ 

— 





Honolulu 

-6 

4 

55 

7 

60 

9 

25 

+  23 

17 

13 

+  63 

e25-9 

34-5 

Berkeley            x. 

-8 

6 

90 

1 

50 

e  11 

55 

-33 

e22 

41 

0 

e41-3 



N'ictoria 

-8 

6 

91 

1 

42 

22 

59 

?S 

(22 

59} 

+  7 

40-7 

46-6 

Mauritius 

-8-7 

92 

3 

250 

42 

55 

?r. 

_ 

47-4 

49-4 

('hicago 

— 

116 

7 

45 

18 

37 

?PRi 

28 

13 

-11 

e49-6 



Ann  Arbor 

— 

119 

0 

43 

56 

31 

?L 

- 

- 

— 

(56-5) 

— 

Hehvan 

— 

120 

8 

300 

19 

55 

?  PR, 

_ 

_ 





Toronto 

— 

121 

5 

40 

— 

- 

_ 



e62-5 

70-8 

Ottawa 



123 

2 

39 





e34 

55 

?PR, 

e51-9 

Ithaca 

— 

123 

9 

41 

— 



- 

_ 



58-9 



Hamburg 

— 

124 

7 

335 

e  18 

3 

[-62] 

- 

- 

_ 

e55-9 

68-9 

Georgetoun 

— 

124 

7 

45 

— 

_ 

- 

— 

e58-4 

— 

Washington 

— 

124 

7 

45 

— 

— 

- 

- 



e58-4 



Vienna 

— 

124 

8 

327 

18 

5 

[-60] 

- 

_ 

— 

e63-9 

74-5 

North  field 

— 

125 

6 

38 

— 

_ 

_ 



e61-9 



Edinburgh 



127 

6 

342 

19 

55 

?PR, 

_ 

_ 





DeBilt 

- 

127 

8 

335 

e20 

16 

?PR, 

e34 

43 

?SR, 

e55-9 

72-2 

Continued  on  next  page. 
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Corr. 
Station  and  foi- 

Component.        Focus      A         Az.  l\  O-C.  S.  O-C.  L.  M. 


1       342      o21    27     yPRi            —  —  52-9  — 

0       334         18      9     [-67'            —  —  56-9  62-9 

0  326         17    55     1-811        20    55  ?P1{,  —  — 

1  331      p  18    11     [-65i             -  —  e  62-9  80-6 

2  340         20    49     VPH,             .^  „  _  83-4 
5       339         21     39     ?PH,            _  _  _  76-9 

21    40  ?PR,  e68-4  77-4 

38    39  ?SR,  61-9  71-9 

28     47  ?  67-6  81-4 

0       120      i  18    20     [-65]        31     19  ?  61-4  65-8 

5       322      e  17    50   '-108]        2?      7  ?  PR,  e  49-9  504 

-       —           -     -    •       '-■'           —  —  70-9  79-9 


Eskdalemnir  —  128 

Uccle  -  129 

Padova  —  129 

Strasbourg  —  129 

Stonvliurst  —  129 

Oxford  —  130 

Rocca  di  Papa  -  130 

Paris  —  131 

iloncalieri  —  131 

La  Paz  —  133 

Algiei-s  —  139 

C'oimbra  —  142 

Additional  readings:  Riverview  gives  also  PR.>  = +om.31s..  PS  =  +9m.41s., 
SRo= +llm.os.,  MN=4-13-7m..  MZ=+20-6m.,  T„  =18h.36m.24s. 
Adelaide  i  = -i-llm.49s.  Melbourne   SR,  = +13m.l.s.  Manila  MX  = 

+  18-lm.  Christehnrch  SR,?  =  +15m.7s.  Honolulu  SRo  =  +22m.49s. 

T„=18h.40m.48s.  Berkeley   ePEV  = -rllm.54s.,   eLE  = +40-6m..    To  = 

18h.40ni.9s.  Victoria      S  =  +28m.53s.,      MV=+45-9m.  Chicago 

L  =  +55-4m.,    L  =  +60-9m.,    L  =  +68-9m.  Helwan    PN  =  ~23m.55s. 

Toronto      L?  =  +57 -era.,      IL  =  +83  Im.  Ottawa      PR,?  =  +29m.5os., 

L  =  +6o-9m.,  LE  =  +74-9m.  and    +88-9m.  Georgetown  LE  =  -64 ^m., 

LN  =  +64-2m.  Wasliington  LE=-66-9m.   and   +73 ■9m.  Xorthfield 

L  =  +65-9m.  De    Bilt    ePR,  = +21m.27s.,    MN=+69-4m.  Uccle 

PR,  = +21m.37s.,   MN  =  +70-7m.  Strabourg  PR,  = +21m.34s.  Paris 

i  =  +21m.42s.    (?PR,),    MN  =  +74-9m.  La   Paz   i  =  +21m.47s.    (?PRi), 

To=18h.43m.52s.  Coimbra     c  =  +42m.55s.,      eLN=+65-8m.,      LE  = 

+  80  ■9m. 

1920.    July  2d.  21  h.  36m.  45s.       Epicentre  3°  5S.  128°  5E. 

(as  on  1919  Aug.  29d.). 

A=  -■621,   B  =  +-781,  C  =  -■061  :  D  =  +783,   E  =  +622  ; 

G  =  +-038,  H  =  -048,  K=--998. 

The  residuals  suggest  a  few  tenths  of  a  degree  further  north. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

jj 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Manila 

19°  5 

338 

e  4 

40 

+   5 

— 

— 

9^0 

— 

Batavia 

21  7 

262 

a 

6 

+    5 

i  8 

49 

-10 

— 

10^0 

Taihoku 

29  3 

347 

6 

29 

+    8 

(11 

20) 

_   2 

113 

— 

Perth 

31  0 

201 

7 

48 

+  70 

11 

43 

-   8 

17  4 

— 

Adelaide 

32-8 

165 

e  7 

51 

+  56 

i  12 

33 

+  12 

i  160 

21  4 

Riverview 

37  0 

146 

i  7 

31 

+   1 

e  13 

28 

+    4 

e  160 

30^4 

Sydney           e. 

37  0 

146 

13 

33 

?S 

(13 

33) 

+   9 

25  0 

29  0 

Melbourne 

37  ■S 

160 

8 

15 

+  41 

14 

3 

+  32 

17  6 

238 

Osaka 

38^8 

10 

7 

42 

-    2 

— 

— 

- — 

137 

Nagoya 

39^5 

11 

7 

40 

-11 

— 

— 

• — • 

— 

Tokyo 

40  6 

15 

8 

3 

+   3 

— 

— 

c  131 

14-6 

Mizusawa       K. 

44  2 

15 

8 

21 

-   6 

14 

46 

-19 

— 

• — 

N. 

44  2 

15 

8 

22 

—   5 

14 

48 

-17 

— 

— 

Calcutta         E. 

47  0 

307 

8 

51 

+    4 

(15 

27) 

-14 

154 

— . 

X. 

47  ■O 

307 

9 

15 

+  28 

(16 

3) 

+  22 

160 

— 

Colombo 

496 

282 

9 

15 

+  11 

20 

15 

?SR, 

32  2 

34-2 

Ootomari 

ol-7 

12 

9 

9 

-   9 

— 

- 

— 

— 

. — 

Christehnrch 

r).5  9 

142 

- 

■ — . 

17 

45 

+  12 

36  2 

48-8 

Simla 

;J9^S 

310 

9 

39 

-32  ( 

e  17 

39) 

-42 

c  17  6 

29-6 

Mauritius 

70^8 

250 

24 

27 

?SR, 

— 

— 

32  8 

35-0 

Honolulu 

76  ■O 

67 

12 

27 

+  32 

22 

51 

+  74 

e  392 

48-6 

Cape  Town 

104  4 

232 

- 

— 

— 

- 

— 

— 

25^8 

Victoria 

104  6 

40 

21 

52 

i 

— 

- 

— 

— 

58  -3 

Vienna 

107^2 

320 

i  14 

32 

-13 

i  19 

2 

?PR, 

C56  2 

83-6 

Hamburg 

109-4 

326 

e  14 

42 

-13 

i  25 

33 

-110 

e  56-2 

61  2 

Pompeii          k. 

110  0 

312 

18 

18 

[-    41 

28 

15 

+  47 

— 

- — 

Padova 

110-9 

318 

18 

29 

1+    4J 

24 

42 

-174 

— 

— 

llocoa  di  Piipa 

111-4 

313 

0  19 

9 

?PK, 

e  26 

42 

-59 

e  61  8 

73-0 

l-'li)reii('i' 

1118 

316 

11 

22 

-44 

— 

- 

— 

— 

14-5 

De  Bill 

112^(; 

326 

c  ]9 

15 

?I'R, 

0  29 

16 

+  85 

e  55-2 

69-8 

Strasl)oui'g 

112  t> 

:!20 

c  18 

36 

[  1-   6) 

e  29 

26 

+  95 

e  54-2 

72^8 

Uccle 

11 3  6 

325 

- 

e  29 

15 

+  76 

c  58  2 

74  2 

Moncalieri 

113  9 

318 

i  19 

46 

?p¥, 

30 

26 

1 

59  3 

— 

Edinburgh 

1149 

331 

20 

15 

?PR, 

— 

- 

— 

— 

— 

Continued  on  next  page, 


o 

o 

m.  s. 

s. 

m.  8. 

Eskdalemuir 

115-3 

331 

19  48 

?PRi 

. — 

Paris 

115-6 

323 

e  15   11 

-12 

e  29  29 

Stonyhurst 

115-8 

329 

20      9 

?PR, 

(29  39) 

Oxford 

116-3 

327 

i  20     5 

?PR, 

— 

Algiers 

120-0 

311 

e  20     6 

?PR, 

30   15 

Coimbra 

126-6 

320 

21    15 

?PRi 

39   35 

Chicago 

130-0 

34 

21   35 

?PR, 

31   45 

Toronto 

132-9 

26 

— 

— 

— 

Ottawa 

133-0 

21 

e  19      9 

[-16] 

— 

Georgetown 

137-7 

30 

c  23   40 

JPRi 

32  4U 

Washington 

137-7 

30 

19   42 

[^    7J 

22  30 

La  Paz 

154-1 

141 

c  20      1 

I        0] 

34  29 

.'PR, 
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p.         O-C.         S.          0-C.  L.  M. 

s.  m.  m. 

55-2            

•74  61-2  67-2 

.'  —  66-2 

'.  73-2  — 

-    2  67-2  — 

.'  67  -ts  — 

—  65-4  74-4 

—  e  23-0  — 
150-6  — 

80-8        97  0 

Additional    readings    and    notes:         Liat-avia  gives  also  iP"  ^ -r5ui.32s.,  S«  = 
-f9m.l2s.,   MN  =  +12-3m.,    L=4-24-lm.  Taihoku  e---8m.40s.   ?PR,. 

Adelaide  i  =  +14ni.3s.  Rlverview  PR,  =  —  9ni.7s.  and   —  9m.l7s.,  PR.  = 

-^9m.47s..        PS  = -f  13m.48s..        MZ  =  ^18-2ni.,        MN--23-9ni.,        T,  = 
21h.36m.36s.  Sydney      P.S  =  ^18m.27s.,      tf=-20m.51s.  Osaka 

MX  =  -14-2ni.  Tokyo   MX  =  -14-5in.  Christchm-ch   PRi?  = 

-10m.  15s.  Lemberg  gives  21h.50m.  to  22h.30m.  Vienna  PRi?X  = 

-19m.0s.  Hambm-a:    iZ  = -^19ni.l7s..    MX  =  -;-59-2m.  De    Bilt 

>LN"  ^  ^61-Om.,  To  =21h.37m.2s.      Epicentre  2-68.  127  -IE.  Strasbom-g 

PRi  = -^22m.ls.  Uccle    PR,  =  -  19m.43s.  Eskdalemim-   L    reading 

has   been   increased   bj"   one   horn-.  Paris   e  =  -^  19m. 22s.  Coimbra 

LX  =  +37-2m.  Chicago     eL=-^54-8m.,     L  =  — 7S-2ui.  Toronto 

readings  have  been  increased  by  Ih.  GeorgeotwTi  readings  have  been 

increased  by  30m.  La  Paz  iP  =  ^19m.21s.,   To  =21h.35m.36s. 

July  2d.  Readings  also  at  Oh.  (near  La  Paz),  2h.  (Kodaikaual),  5h.  (near  Tokyo), 
6h.  (Strasbourg  and  near  Algiers),  8h.  (Apia  and  Batavia),  9h.  (Florence, 
Uccle,  Rocca  di  Papa,  and  Strasbourg),  loh.  (Batavia,  Colombo,  Helwan, 
and  Zi-ka-wei),  12h.  (Stonyhm-st  and  Taihoku  (2)  ),  13h.  (San  Fei-uando), 
14h.  (near  Athens  and  Stonyhurst),  15h.  (Zi-ka-wei),  17h.  (Tokyo), 
20h.  (Stonyliurst,  Padova,  Vienna,  Strasbourg,  San  Fernando,  and 
Rocca  di  Papa). 

July  3d.  14h.  19m.  Os.     Epicentre  36'-lX.  137-3E.  (as  on  July  Id.). 
A  =  --594,   B  =  +-548,  C  =  + -589. 

A  P.  O-C.  S.  O-C.  L.  M. 

o  m.  8.  8.         m.  8.  8.  m.  m. 

+   3         — 

14        -   3 

52-8 
—  —      e  54-0 

La  Paz  150-1        19  55      [  -   1]        —  —  —  — 

Additional  readings:      Mizusawa  PX=-flm.5s.  De  Bilt   MX  =  -r5G-7m. 


Tokyo 

2-0 

Osaka 

21 

Mizusawa 

E. 

4-3 

De  Bilt 

82-5 

Paris 

861 

— 

— 

0-8 

1   10 

+  12 

2  1 

1   42 

-16 

— 

— 

■ — 

c  47-0 
e  54-0 

July  3d.  16h.  34m 

.  3 

i6s.     Epicentre 

15- -OX. 

94  -5 W. 

A-  -071 

B  =  --963,  C 

=  -T-  -259 

:          D  = 

=  --997, 

E  =  -f 

'078  ; 

G-- 

■  -020, 

H  =  -  -2, 

58,  K  = 

--966. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tacubaya 

X. 

6-3 

314 

1   29 

-   7 





3-8 

4-0 

Chicago 

27-4 

11 

6     2 

l» 

10   37 

-11 

e  14-4 

— . 

Toronto 

31-4 

21 

— 

— 

— 

— 

17-9 

— 

La  Paz 

40-9 

140 

7    59 

-    3 

— 

— 

19-5 

30-S 

Victoria 

40-9 

332 

17    11 

JSR, 

— 

— 

21-1 

24-1 

Edinburgh 

78-4 

35 

— . 

22  24 

-19 

— 

— 

San  Fernando 

79-8 

55 

6   24 

> 

— 

— 

— 

— 

Paris 

83-3 

41 

e 

12  37 

-  1    e 

23     0 

0 

43-4 

48-4 

Uccle 

83-9 

40 

e 

12  31 

-10   e 

23     6 

_   2 

e  40-4 

De  Bilt 

E, 

.     84-0 

38 

12  43 

+   1 

23     5 

-    3 

e  39-4 

45-2 

Puy  de  Dome 

84-4 

44 

e 

11   54 

-50 

— 

— 

. — 

. — 

Hamburg 

86-3 

35 

e 

12  59 

+   4    e 

23   36 

-r     3 

e  45-4 



Strasbourg 

86-7 

40 

e 

12   58 

-:     1    e 

23   36 

—     ■> 

e  46-4 

— 

Rocca  di  Papa 

K. 

.      92  -4 

45 

c 

13   24 

—   5 

23   42 

—57 

— 

X.     92-4        45    e  13  21      -8c  23   24        -75  —  — 

Additional  readings  :   Tacubaya  gives  PE  =  -!-2m.27s..  ME  =  +3 -9m.  Paris 

MX -=4-57 -4m.  De  Bilt  cX  =  -rl2m.52s.  and  -f23m.9s.,   MX  = -r  45-Oni.. 

T,  =  -fl6h.34m.55s. 
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July  ud.  Readiugs  also  at  Uli.  (l\io  Tmlo  and  Lick),  6h.  (Helwau),  loh.  (Batavia), 
17h.  (Oaxaca),  18h.  (Lick  and  Taihoku),  19h.  (Apia),  22h.  (Taihoku 
and  Stonyhurst),  23h.  (Accra). 


July  -id.  Oh.  llni.  35s.     Epicentre  2'OS.  14''0VV. 

A  =  +  -970,   B  =  -  -242,  C  =  -  035  ;         D  =  -  -242,  E  =  -  -970  ; 


G  =  -034,   H  =  +-008,   K  =  --999. 


Az. 


O-C. 


O-C. 


M. 


San  Fernando 

391 

10 

8 

15 

+  28 

15  25 

+  92 

20-9 

22-4 

Granada 

40-4 

12 

7 

42 

-16 

13  55 

-18 

— 

— 

Algiers 

41-9 

22 

7 

59 

-11 

14  17 

-17 

21-4 

26-4 

Coimbra 

K. 

42-5 

6 

9 

16 

+  61 

14  22 

-20 

20-8 

24-7 

X. 

42  -5 

6 

8 

12 

—   3 

— 

— 

22-7 

23-5 

Cape  Town 

44-0 

140 

13 

32 

?S 

(13  32) 

-90 

• — 

22-5 

Tortosa 

44-8 

16 

8 

41 

+   9 

15      1 

-11 

e  21-4 

29-6 

Barcelona 

45-9 

18 

c  9 

24 

+  45 

• — 

. — ■ 

17-9 

25-8 

Rocca  di  Papa 

50  0 

27 

i  9 

4 

-   3 

e  16  10 

-   9 

e  25-8 

28-2 

Pompeii 

E. 

50-1 

29 

9 

7 

-    1 

16  37 

+  17 

27-4 

— 

Moncalleri 

50-8 

20 

9 

13 

+    1 

19     1 

1 

25-7 

28-6 

Florence 

511 

24 

16 

25 

?S 

(16  25) 

-'7 

— 

29-4 

Paris 

52-8 

13 

i  9 

22 

-   3 

e  16  49 

—   5 

e  25-4 

31-4 

Hehvau 

K. 

53-7 

50 

17 

19 

?S 

(17   19) 

+  14 

— 

30-0 

N. 

53-7 

50 

14 

25 

? 

— - 

— 

28-5 

Strasbourg 

54-0 

19 

c  9 

32 

-   1 

17      4 

-   5 

e  19-4 

29-5 

Oxford 

54-9 

10 

9 

25 

-13 

— 

— 

— 

33-3 

Uccle 

55  1 

14 

e  9 

38 

-    2 

i  17   16 

-   6 

e  22-4 

29  0 

La  Paz 

55-2 

252 

19 

41 

+    1 

17   27 

+    3 

26-7 

30-9 

De  Bilt 

56-5 

14 

9 

51 

+    2 

17   41 

+   1 

26-4 

33  1 

Stonyhurst 

56-7 

9 

17 

25 

?S 

(17   25) 

-17 

(23-9) 

33-9 

Vienna 

56-8 

24 

i  9 

52 

+    1 

— 

— 

— 

37-9 

Eskdalemuir 

58-0 

8 

10 

25 

+  26 

— • 

— 

— 

— 

Edinburgh 

58 -C 

8 

— 

- 

— 

— 

— 

— 

35-4 

Hamburg 

591 

1(5 

i  10 

7 

+   1 

e  18  16 

+    4 

29-9 

32-4 

Toronto 

73-9 

317 

— 

— 

— 

— 

410 

— 

Chicago 

79-2 

314 

21 

58 

■?s 

(21  58) 

-16 

e  36-4 

— 

Colombo 

94  1 

85 

54 

25 

?L 

— 

— 

(54-4) 

59-4 

Victoria 

104-2 

320 

51 

3 

Ih 

— 

— 

(510) 

560 

Additional  reading 

s  :     San  Fernandc 

gives  Mis 

=  +21-9m 

Algiers  PR,  = 

+  9m.48s.,  MN  = 

+  22  1m.,  T„ 

=  Oh.  11m 

.36s. 

Rocca  di  Papa  e  =  +9m.ls.. 

i  =  +10m.56s. 

Uccle    MN  =  +32 

8m., 

T,  =0h.llm.40s. 

De 

Bilt 

SN  =  +17m. 

30s. 

PR,N  =  +llm. 

51s. 

MN 

=  +37  am 

,      T 

=  0h.llm.52s. 

Stonyhurst 

P  = 

=  0h.7m. 

Os. 

Edinbm'gh 

P  =0h.4m.0s. 

Hamburg 

MNZ-  +3G 

Im. 

,    To  =  Oh.  1  In 

.36s. 

Toronto   L=  +46  0m 

Chicago 

S?  =  +26m.25s. 

(?SR,), 

L  = 

+  38 

4ni. 

and   +43-4m. 

July  4d.  12h.  17m.  58s.    i   I   vr.i^o..fio  ^7°.^m   9Q°.nfi' 
20h.  45m.  40s.  Ii    <   l^Piceutie  37    oN.  ^9    OE. 

A  =  +  -694,   B  =  +  -385,  C  =  +  -609  ;  D  =  +  -485,   E  = 

G  =  +  -533,   H  =  +  -295,  K  =  -  -793. 


■875  ; 


A 

Az. 

P. 

O-C. 

S.          O-C 

L. 

M. 

, 

0 

m.  s. 

s. 

m.  s.           8. 

m. 

m. 

I  Athens 

4-2 

277 

e  1     2 

-   3 

—              — 

e  1-6 

1-9 

II 

4-2 

277 

el     0 

—    5 

—              — 

1-6 

2-3 

I  Helwau 

7-9 

165 

8     2 

? 

—              — 

— 

— 

II 

7-9 

165 

5   20 

?L 

—              — 

(5-3) 

— 

II  Pompeii 

11-7 

291 

4   22 

?S 

(4   22)       -50 

— 

I  Rocca  di  Papa 

K. 

13-3 

294 

i  3   29 

+  12 

—                — 

e  7-3 

— 

I 

N. 

13-3 

294 

i  3   15 

-    2 

—                — 

— 

61 

II 

13-3 

294 

e  2  40 

-29 

5  56        +5 

— 

9-5 

II  Vienna 

141 

324 

— 

. — 

. —                — 

e  6-3 

11-2 

II  Moncalieri 

17-6 

302 

— 

— 

— -                — 

10-5 

— 

I  Strasbourg 

19  0 

312 

c  4   32 

+    3 

—                — 

c  11  4 

— 

II 

19  0 

312 

c  4  32 

+    3 

e  8     2              0 

— 

11-3 

II  Hamburg 

20-8 

327 

— 

. — . 

e  «  20        -20 

— 

17  1 

I  Uccle 

22-0 

315 

c  5     2 

-    3 

c  9     2        -   3 

— 

— 

II 

22  0 

315 

e  5     2 

-    3 

e  8  56        -   9 

— 

— 

I  Pai'is 

22  -2 

309 

— 

— 

e  9     2        -   7 

— 

— 

II 

22-2 

309 

— 

— 

e  9     6        -   3 

— 

12-3 

I  De  Bilt 

22  -2 

319 

— 

— 

e  9  15        +6 

e  11-8 

13  5 

II 

22  -2 

319 

— 

— 

e  9     8        -    1 

e  121 

13-4 

II  Edinburgh 

28-3 

321 

— 

— 

—                — 

15-3 

— 

Additional 

readings :       Athens 

I    MN  = 

+  2-3m. 

Athens  II 

MN  =  +1  9m. 

Helwau  i 

I'E 

- 

l(iiu.2. 

IleUvan 

II  PE  - 

i- 7m. 20s.          Rocca  di  F 

apa  I 

cN  ^^   •-0m.2s.  Ilocca    di 

+  9m.  128.,  MN  =  +14-8m. 


Papa  II    i=+3m.23s.  De    Bilt  I    cSN  = 

Do  Bilt  II  eSE  = +9m.l48.,  MN  =  +14-8m. 
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July  4d.  Readings  also  at  2h.  (La  Paz),  4h.  (near  aiizusawa  and  Tokyo),  7h. 
(near  Mizusawa),  8h.  (Manila),  9h.  (De  Bilt,  Paris,  Edinburgh,  Stras- 
boiu-g,  Vienna,  Helwan,  Uecle,  Eskdalemuii',  and  Hambing,  probably 
from  an  origin  in  S.E.  Europe,  also  Kodaikanal),  lOh.  (near  Mizusawa 
and  Tokyo),  121i.  (near  Tacubaya):  13h.  (near  Taihoku).  17h.  (Batavia), 
21h.  (Florence),  23h.  (tfan  Fernando). 


July  5d.  Readings  at  3h.  (Batavia).  9h.  (Florence),  lUh.  (Paris  and  near  Mizu- 
sawa, Tokyo,  and  near  Chicago),  llh.  (Batavia),  13h.  (Florence),  loli. 
(Manila),  16h.  (Taihoku),  17h.  and  19h.  (Melbourne  and  near  Tacubaya). 


July  6d.  3h.  Om.  40s.     Epicentre  15"-7S.  167''-3E.  (as  on  1919  Aug.  31d.). 

A  =  --939,  B  =  +-212,  C  =  --271;         D  = -f -220,   E  =  + -975  ; 
G  =  +-264,   H  =  -059,   K  =  --963. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

ni. 

Apia 

20-3 

87 

e  5  32 

+  47 

8  49 

+  20 

10-9 

— 

Rivervlew 

23-4 

216 

15   25 

+    4 

i  9  38 

+    5 

e  11-4 

15-0 

Sydney 

23-4 

216 

4  38 

-43 

9  50 

+  17 

13-5 

14-8 

Christchiu'ch 

28  -2 

172 

7   14 

+  64 

11   56 

+  53 

141 

19-3 

Perth 

49-3 

240 

8  23 

-39 

— 

— 

— 

Honolulu 

50-3 

44 

e  8  32 

-37 

16  20 

-   3 

e  27  -3 

33-3 

Manila 

54-9 

301 

e  10   10 

+  32 

(17   14) 

-    6 

17-2 

17-8 

Tokyo 

57-6 

334 

e  9  50 

-   6 

— 

e  14-0 

Osaka 

58-S 

330 

10  33 

+  29 

— 

— 

— 

18-6 

Batavia 

59-9 

272 

e  10  38 

+  27 

— 

— 

— 

19-6 

Mizusawa        E. 

60  0 

337 

9  43 

-29 

17   55 

—  28 

— 

— 

X. 

60  0 

337 

10   10 

-   2 

18     9 

-14 

— 

— 

Taihoku 

60-4 

312 

e  10  25 

+  10 

(IS  29) 

+    1 

. — 



Zi-ka-wei 

641 

319 

— 

— 

e  17   48 

+  86 

— 

— 

Victoria 

88-7 

38 

23  41 

?s 

(23  41) 

-19 

— 

43-3 

Kodaikanal 

92-6 

2S0 

58   44 

?L 

— 

— 

(58-7) 

— 

Chicago 

111-6 

50 

25   17 

'S 

(25   17) 

-145 

59-3 

— 

La  Paz 

116-5 

119 

e  20  41 

?PR, 

(29  54) 

+  92 

29-9 

— 

Toronto 

117-6 

47 

— 

— 

— 

— 

e  36-9 

— 

Helwan 

137-3 

297 

23   20 

?PR, 

— 

— 

— . 

— 

Hamburg 

138-2 

340 

e  22  30 

?PRi 

— 

— 

e  61-3 

— 

Edinburgh 

139-2 

351 

— 

— 

39   20 

?.SR, 

— 

— 

Vienna 

139-7 

330 

c  19  20 

[-19] 

i  23      1 

?PRi 

— 

690 

Eskdalerauir 

139-7 

351 

27   20 

? 

— 

— 



De  Bilt 

140-9 

341 

e  20   13 

[+32] 

e  41     5 

?. 

e  61-3 

62-8 

Uccle 

142-3 

341 

e  23   20 

JPR, 

— 

— . 

— 

— 

Strasbourg 

143-1 

330 

e  19   55 

[+10] 

e  34   20 

t. 

. — 

69-3 

Padova 

143-8 

330 

(18   56)  [-51] 

18  56 

i'p 

— 

Paris 

144-6 

344 

i  19  49 

[+    1] 

e  41   45 

i 

63-3 

79-3 

Pompeii 

145-6 

322 

19  54 

[+    5] 

— 

— . 

_ 

Rocca  di  Papa 

148-0 

325 

i  19  55 

[+    5] 

— 

— 

— 

20-4 

Tortosa 

152-4 

338 

20      1 

[+    2] 

— 

— 

45-8 

78-8 

Algiers 

154-7 

329 

e  20  20 

[+18] 

25   50 

?PR, 

49-3 

Coimbra 

155-2 

352 

— 

e  33  20 

1 

e  49-3 

— 

Additional  readings:     Apia  gives  L  =  +ll-3m.  Riverview  iP=+6m.0s., 

PR,  - +6m.35s.,    PS  =  +9m.49s.    and     +10m.35s.,    MN  =  +12-6m.,    MZ  = 
+  15-2m.,  To=3h.Om.43s.  Honolulu  iSR,  = +21m.l4s.,  T„  =2h.59m.30s. 

Manila  MN  =  ^18  •2m.         Taihoku  gives  its  S  reading  as  an  independent  P. 
Chicago  S  = +35m.24s.,    eL  =  +49-3m.,     L  = +69-3m.  Helwan   PX  = 

+  34m.20s.  De  Bilt  ePRi  = +23m.7s.,    MN  =  +79-0m.  Padova  P  = 

+  14m.30s. 


July  6d.  Readings  also  at  Oh.  (San  Fernando),  4h.  (Toronto),  oh.  (Riverview 
and  Christchm-eh).  6h.  (Helwan  and  Paris),  9h.  (Tailioku),  12h.  (La  Paz). 
151i.  (La  Paz,  Kodaikanal,  and  near  Mizusawa),  17h.  (Florence),  18h. 
(Zi-ka-wei  and  Taihoku).  19h.  (Taihoku  (3)  ),  20h.  (Zi-ka-wei).  21h. 
(Manila),  22h.  (Taihoku). 
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1920.    July  7d.  18h.  41m.  24s.      Epicentre  60°  2N.  138°  OW. 

A  =  -  -369,  B  =  -  -332,  C  =  +  -868  ;         D  =  -  -669,  E  =  +  -743  ; 
G  =  --645,  H  =  --581,  K  =  --497. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sitka 

N. 

3-5 

155 

1   25 

+  30 

— 

— 

2-9 

3  0 

Victoria 

N. 

14-5 

138 

6.  38 

?S 

(0  38) 

+  18 

8  1 

91 

V. 

14-5 

138 

5      6 

? 

5  26 

-54 

10-6 

13-8 

Tucson 

33-2 

135 

— 

— 

— 

— • 

17-8 

19-8 

Ghicaf?o 

35-5 

99 

7   16 

-    2 

13     4 

-r     1 

15-4 

19-8 

Ann  Arbor 

K. 

37  0 

93 

6  54 

-36 

13  24 

0 

20-5 

19-9 

Toronto 

38-5 

89 

— 

— 

— 

— 

i  21  -2 

21-5 

Ottawa 

38-7 

82 

7  40 

-    4 

13  36 

-12 

c  18-6 

— 

Northfleld 

411 

81 

6  31 

-93 

— 

— 

— 

22-2 

Honolulu 

41-4 

209 

— 

■ — 

— 

— 

17-8 

19-6 

Georgetown 

K. 

42-9 

90 

c  8   16 

-    1 

15     6 

+  19 

e  22-8 

23-9 

N. 

42  9 

90 

e  8  16 

-    1 

14   56 

+   9 

e  23  0 

24-0 

Washington 

42-9 

90 

8   16 

-    1 

14  56 

+   9 

— 

240 

Cheltenham 

K. 

43  1 

90 

15     0 

?S 

(15     0) 

+  11 

22-7 

24-2 

N. 

431 

90 

18  36 

?SRi 

— 

23-2 

24-3 

Edinbiu'gh 

58  '5 

28 

— 

■ — 

18     6 

+   1 

— 

34-4 

Eskdalemuir 

59-0 

28 

10     5 

0 

18     9 

-  2 

291 

35-6 

Stonyhui-st 

60G 

29 

22  54 

?SR, 

33  24 

?L 

(33-4) 

35  1 

Oxford 

62-7 

29 

10  33 

+   3 

19     0 

+   3 

31  0 

38-6 

Hamburg 

63-4 

20 

e  10  34 

0 

c  19  10 

+   4 

e  32-6 

39-6 

De  Bilt 

E. 

03-8 

24 

10  39 

+   2 

19  15 

+   4 

c  34-6 

38-6 

N. 

63-8 

24 

—    ■■ 

— 

— 

- — . 

e  32-6 

36-8 

Uccle 

64-9 

25 

e  10  44 

0 

e  19  24 

0 

e  31-6 

38-0 

Paris 

66-4 

27 

6  10  57 

+   3  (e  18   49) 

-53 

33-6 

34-6 

Strasbourg 

67-7 

21 

e  11     3 

+   1 

20     2 

+   4 

— 

44  0 

Lemberg 

69-0 

11 

— 

— 

e  20     6 

-   8 

— 

20  -2 

Puy  de  Dome 

09-4 

28 

e  10  36 

-37 

— 

— 

— 

— 

Vienna 

69-5 

18 

i  12  13 

+  59 

20  24 

+   4 

e  34-6 

46-6 

Moncalieri 

711 

25 

11  25 

+   1 

24  45 

?SRi 

38-2 

44-9 

Coimbra 

71-4 

38 

e  10  16 

-70 

16  56 

?PRi 

25-2 

38-0 

Barcelona 

73-2 

29 

— 

■ — 

— 

— 

e  41-4 

44-3 

Tortosa 

73-4 

31 

11   36 

-   2 

21     8 

+   1 

29-5 

47-3 

Rocca  di  Papa 

N. 

75-2 

21 

11   47 

-    3 

21   24 

-  4 

e  42-3 

55-7 

San  Fernando 

75-6 

38 

21  18 

?S 

(21   18) 

-15 

40-6 

45-6 

Granada 

75-7 

36 

11  57 

+   4 

121  40 

+   6 

— 

— 

Manila 

82-8 

286 

c  40  42 

?L 

— 

— 

(e  40-7) 

— 

Helwan 

89-0 

9 

23  36 

?S 

(23  36) 

-27 

— 

— 

La  Paz 

951 

116 

e  16     7 

? 

— 

— 

— 

— 

Kodaikaual 

1041 

324 

61   54 

?L 

— 

— 

(61-9) 

— 

Additional  readuigs  :  Tucson  gives  also  eN  =  +  19m. 2s.      Ann  Ai-bor  (Wiechert) 
MN  =  +24  om.,  ME  =  +21  Im.  Ottawa  L  =  +28-6m.,  To  =18h.41m.34s. 

Cheltenham   gives    SE    as    PE,    also    SE=+19m.53s.  Stouyhm'.st   P  = 

+  19m.54s.       Hamburg  SRi  =  +23m.36s.,  MN  =  +37  •6m.,  T,,  =18h.41m.23s. 
De  Bilt  ePR.N  =  +13m.0s.,  eSRiN  =  +23ni.28s..  To  =18h.41m.28s.  Ucclc 

PR,  =  +13ni.7s.,SR,=  +23m.36s.,  MN  =  +40-6m..  To  =18h.41m.28s.      Paris 
gives   eS   as   eL.,    T„  =18h.41m.29s.  Strasbom'g   SN  =  +20m.6s.,    To  = 

18h.41m.28s. 

July  7d.  19h.  55m.  40s.     Epicentre  20='-0S.  111°-0E. 

A  =  -  -337,   B  =  +  -877,  C  =  -  -342  ;  D  =  +  -934,   E  =  +  -358  ; 

G  =  +123,  H  =  --319,  K  =  --940. 

Very  uncertain.     Compare  1919  Nov.  21d.,  22°0S.  114=-7E. 

A  Az.  P.  O-C.  S.  O-C.        L.  M. 

o  e  m.  s.  B.  m.  s.  s.  m.  m. 

Batavia                    14-4  343  —  —  —  —  e  8-7  15-8 

Melbourne                34-3  128  12  20  ?S  (12  20)  -24  19-9  22-8 

Manila                      35-9  17  e7   20-1  —  —  —  — 

Riverview                38  1  120  e  9  15  ?PR,  e  13  39  0  el7-3  21-9 

Honolulu                   98-0  70  —  —  —  —  32-8  37-8 

Strasbourg             113-6  315  —  —  —  —  —  76-3 

De  Bilt                   115-3  319  —  —  —  —  e  59-3  63-9 

Uccle                       115-8  319  —  —  —  —  e59-3  — 

Victoria                  128-3  40  —  —  —  —  —  50-9 

La  Paz                    143-5  182  e  19  54  [  +   8]  —  —  —  — 

Additional    rcading.s  :        Melbourne    gives    S  =  +17m.50B.,    SR,  = +18m.50s. 
Riverview  MN  =  +20  0m.  De  Bilt  MN  =  +04  1m. 


Ill 

July  7(1.  Readings  also  at  21i.  (Colombo),  6h.  (Berkeley),  8h.  (Manila),  9h.  (Paris, 
Manila,  La  Paz,  De  Bilt,  Batavla,  and  Melbourne),  lOh.  (Helwan  and 
Riverview),  llh.  (Stonyhurst),  12h.  (Taihoku),  13h.  (La  Paz),  16h. 
(Stonyhurst),  18h.  (Mobile),  19h.  (Stonyhurst  and  Barcelona),  20h. 
(Georgeto^\Ti),  23h.  (Chicago,  Ottawa,  and  Washington). 

July  8(1.  4h.  39m.  5.5s.     Epicentre  S'CS.  102'0E.  (as  on  1918  Feb.  13d.  2h.). 

A  =  --207,  B  =  +-973,  C  =  -098;         D  =  +-978,  E  =  -;--208; 
G  =  +-020,  H  =  -095,  K=--995. 

A       Az.  P.       0-C.        S.  0-C.        L.  M. 


^ 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

4'S 

98 

i  1   16 

+    2 

i  1  57 

-14 

i  3-2 

41 

Colombo 

25-4 

299 

12     5 

?L 

. — 

— 

(12-1) 

25  1 

Manila 

27-6 

43 

e  5  59 

-   5 

— 

— 

— 

Kodaikanal 

291 

303 

24  23 

? 

— 

— 

. — 

— 

Taihoku 

30-1 

31 

20  58 

?L 

— 

— 

(21-0) 

— 

Zi-ka-wei 

41-2 

20 

e  8     9 

+   4 

e  15  29 

+  65 

■ — 

Melbourne 

50-O 

136 

e  15     5 

? 

— 

— 

22-4 

23-6 

Riverview 

53-5 

129 

— 

— 

e  19  47 

?SR, 

e  23-8 

28-4 

Helwan 

76-3 

303 

36     5 

?L 

— 

— 

(361) 

— 

Vienna 

91-3 

318 

— 

— 

— 

— 

e  681 

— 

Hamburg 

95-7 

323 

. — . 

. — 

— 

— 

e  661 

— 

De  Bilt 

98-7 

322 

— 

— 

— 

— 

e  67  1 

71-3 

La  Paz  155-8     204        20   23    [+20]        —  _  _  _ 

Additional  readings  and  notes  :    Batavia  gives  the  recorded  S  and  L  as  ii  and  is. 
Helwan  PN  =  +33m.5s.  De  Bilt  e  =  +57m.47s.,  eE  =  +60m.53s.,  MN  = 

+  69  ^m. 


July  8d.  Readings  also  at  Oh.  (Chicago,  Ottawa,  and  Washington),  Ih.  (Chelten- 
ham, Paris,  and  Ithaca).  2h.  (Victoria  and  Riverview),  9h.  (near  Algiers), 
llh.  (Zi-ka-wei),  15h.  (San  Fernando),  18h.  (Taihoku),  19h.  (Manila, 
near  Tokyo,  and  near  Batavia),  20h.  (Batavia,  Taihoku,  and  Helwan). 
22h.  (Batavia). 


July  9d.  Readings  at  Oh.  (Batavia),  Ih.  (Manila),  2h.  (Zante  (2)  ),  9h.  (Taihoku), 
llh.  (Manila.  Hokoto,  and  near  Taihoku).  12h.  (Colombo),  13h.  (Taihoku, 
Batavia,  and  Paris),  18h.  and  20h.  (Paris),  23h.  (Batavia  and  Manila). 


lOd.  15h.  58m. 

30s.     Epicentre  25° -ON 

.  68°-0E. 

A  =+-340, 

B=  +-840,  C 

=  +423; 

;         D  =  +-927, 

E  =  - 

•375; 

G  =  + 

•158, 

H  =  +392,  K 

=  -■906. 

A 

Az. 

P. 

0-C, 

S. 

0-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Simla 

10-2 

51 

— 

— 

e  4  36 

+   1 

— 

5-7 

Kodaikanal 

17-3 

147 

4   12 

+    3 

— 

— 

108 

13-4 

Calcutta         E. 

18-8 

94 

7   54 

?S 

(7   54) 

-   4 

104 

X. 

18-8 

94 

8     0 

?S 

(8     0) 

+   2 

103 

— 

Colombo 

21-4 

146 

8  30 

?S 

(8  30) 

-23 

13-5 

145 

Helwan 

32-7 

284 

14  30 

?SR, 

— 

— 

(165) 

Manila 

50-6 

90 

— 

— 

— 

— 

e  31  5 

— 

Hamburg 

51-7 

320 

— 

— 

e  16  30 

-10 

e  31-5 

37  3 

Moncalieri 

51-9 

309 

— 

— 

e  16  44 

+    1 

326 

— 

Strasbourg 

52  1 

312 

— 

— 

— 

33  5 

De  Bilt 

54  0 

317 

— 

— 

e  17     4 

-    5 

e  33  5 

39  7 

Uccle 

54-4 

316 

— 

— 

e  17     8 

-   6 

— 

34  5 

Paris 

55-5 

313 

— 

— 

e  23  30 

? 

35-5 

355 

Kcw 

57-3 

317 

— 

— 

— 

— 

— 

39  5 

Oxford 

58-0 

317 

— 

— 

17   51 

-   8 



42-9 

Stonyhurst 

58-6 

318 

37   30 

?L 

— 

— 

(37-5) 

EdinbiU'gh 

590 

320 

— 

18   10 

-   1 

35-5 

41-8 

Eskdalemuir 

591 

320 

— 

— 

— 

— 

35-5 

Additional  readings  :     Hamburg  gives  also  MN  =  +34  •5m.  De  Bilt  MN  ^ 

+  34  •8m.         Vienna  gives  a  reading  at  16h.  (no  minutes  or  seconds). 
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Julv  lOd.  Readinss  also  at  Oh.  (Eskdalcmuir,  Edinburgh,  Ucclc.  Paris,  and 
De  Bilt),  :{h.  and  4h.  (La  Paz),  9h.  (Batavia  and  Manila),  lOh.  (Kodai- 
kanal),  12h.  (near  Mizusawa  and  Tokyo),  19h.  (Rocca  di  Papa),  20h. 
(Taihokn  and  Lick  (2)  ),  21h.  (Rocca  di  Papa,  Taihokii,  and  near  Tokyo), 
22h.  (near  Tokyo),  2.'ih.  (Taihokn  and  San  Fernando). 


July  lid.  Ih.  .'iOm.  :}')S.     Epicentre  62'-7X.  1C7    OW. 

A ---590,   B--130,  C  =  +-795;  D  =  --225,   E 

G  =  --774,   H=-179,  K  =  -()0(>. 


■974  : 


A 

Az. 

P. 

O  -C.         S. 

O-C 

L. 

M. 

„ 

„ 

m.  8. 

s.          m.  s. 

s. 

m. 

m. 

ChicaRo 

52-2 

69 

16  37 

?S        (16  37) 

-  9 

(24-9) 

— 

Ottawa 

.iG-2 

58 

e 

10     5 

+  18     i  17   .37 

-   1 

e  24-9 

— 

Manila 

67-6 

268 

e 

19  53 

?S    (e  19  53) 

-   4 

— 

— 

Eskdalemuir 

711 

10 

11   27 

+3       20  44 

—    5 

34-4 

— 

Hamburg 

73-7 

2 

e 

11   43 

+   3          — 

— 

— 

— 

De  Bilt 

E. 

75-0 

.') 

— 

—       21   27 

+    1 

e  36-4 

37  1 

X. 

75-0 

5 

11   51 

+    2          — 

— . 

e  37-4 

38-7 

Uccle 

76-2 

6 

e 

11   56 

0    e  21  41 

+   2 

c  37-4 

39-4 

Paris 

78-1 

8 

i 

12     7 

-   1    e  22   13 

+  12 

39-4 

— 

Strasbourg 

78-6 

3 

12     8 

-   3    e  22     4 

-    3 

— 

43-4 

Vienna 

E. 

790 

358 

i 

12  13 

0         — 

— 

— 

— 

Moncalieri 

82-2 

4 

e 

12  32 

+1        22  44 

-    4 

34-6 

— 

Coimbra 

8.5  -3 

18 

— 

—       23   11 

-11 

e  44-8 

— 

Rocca  di  Papa 

85-5 

0 

e 

12  45 

-   6  ( i  23     3) 

-22 

i  23  0 

23-3 

Tortosa 

85-8 

10 

12  46 

-   6        23   11 

-17 

e  39-4 

54-5 

Helwan 

96-2 

346 

24   25 

2S        (24   25) 

-53 

— 

— 

Additional  readings  :   Ottawa  gives  i  =  +  19m. 33s. 


Helwan  PE  =  +  26m. 25s. 


July  lid.  17h.  27m.  20s.     Epicentre  40'0X.  14'0E  (as  on  1919  Oct.  25d.). 
A  =  +-743,   B  =  +185,  C  =  +-643. 


Pompeii  e. 

Rocca  di  Papa 

Padova 

Moncalieri 

Vienna 

Strasbourg 

Paris 

Lemberg 

LTccle 

De  Bilt 

Hamburg 

Edinburgh 


A 

0°8 

2-0 

5-6 

0-8 

8-4 

9-6 

120 

121 

12-7 

13-5 

13-8 

19-5 


m.  s. 

0  4 
i  0  28 

1  11 
0  3  32 


e  1 
c  2 


O-C. 

s. 

—  8 

-  3 
-16 

?S 
-27 
+  16 


e  3  16 


-16 


1   21 

0  58 

(e  3  32) 
i  3  30 
e  5  62 
c  5   19 


c  5  48 


7   40 


O— C. 

s. 
+  59 
+    3 

+  27 

-17 

+  94 

0 


-   8 
-33 


5-8 

e  6-2 
c  7-3 

e  6-7 
e  8-0 
e  6-7 


M. 


21 

2-4 


5  0 


4-8 


101 
10-8 


Additional  readings  :     De  Bilt  MN  =  +11  ^m. 


July  lid.  Readings  also  at  Oh.  (.San  Fernando),  8h.  (Batavia),  9h.  (Strasbourg). 
12h.  (Helwan),  16h.  (Dehra  Dun),  20h.  (Apia  and  Manila).  21h.  (San 
Fernando),  22h.  (near  Oaxaca,  near  Rocca  di  Papa  (2),  and  near  Tacu- 
baya). 

July  12(1.  Ih.  34m.  28s.      Epicentre  34"-6N.  140°-7E.  (as  on  1919  Aug.  15d.). 


A  = 

-■637, 

B  =  + 

521,  C=  +568. 

A 

P. 

O-C. 

S.          O-C. 

L. 

ME. 

MN 

o 

m.  s. 

s. 

m.  s.           s. 

m. 

m. 

m. 

Tokyo 

1-3 

0  32 

+  12 

—               — 

13 

14 

— 

Osaka 

4-3 

1   33 

+  26 

—               — 

26 

2  7 

2  6 

Mizusawa 

E. 

4-5 

0  56 

-14 

2      6         +2 

— 

— 

— 

N. 

4-5 

1    12 

+   2 

2    15         +11 

— 

— 

— 

Kobe 

4-6 

0  32 

-39 

(1   22)         ?P 

14 

14 

16 

Tokyo  readings  have  been  increased  by  Imin. 


July  12d.  Readings  also  at  2h.  (near  Osaka  and  Tokyo),  3h.  (near  Kobe,  Mizu- 
sawa (2),  Osaka  (2),  and  Tokyo  (3)  ),  4h.  (Tokyo  (2)  and  Osaka),  5h. 
Tacubaya).  6h.  (near  Tokyo),  IGh.  (Uccle),  17h.  (Helwan),  18h.  (De  Bilt), 
82h.  (San  Fernando),  23h.  (near  Oaxaca  and  Tacubaya). 


113 

July  13d.    cSh.  llm.  12s.     Epicentre  31  'GN.  140'-7E  (as  on  July  12d.). 

A  P.  0-C.         S.  0-C.  L.  ME.  MN. 

o  m.  s.  8.  m.  8.  8.  m.  m.  m. 

Tokyo                     1-3  0  20  0  —  —  0-6  1-6  1-6 

Osaka                      4-3  0  54  -13  —  —  21  30  2-8 

Mizusawa       E.      4-5  lo—   5  28  +4  —  —  • — 

X.      4-5  1  31  +21  2  38  ?L  (2-6)  —  — 

Kobe                        4-6  1   36  -25  —  —  2-5  3  0  2  9 

Kobe  gives  PSN  =  +lm.37s. 

July  13d.  Readings  also  at  6h.  (La  Paz),  7h.  (Helwan),  9h.  (Paris),  llh.  (near 
Pompeii  and  Pocca  di  Papa),  13h.  (Zi-ka-wei,  Manila,  near  Tokyo,  and 
near  Taihoku  (2)  ),  llh.  (iStrasboiirg  and  De  Bilt),  19h.  (La  Paz),  21h. 
(San  Fernando). 

July  14d.  Readings  at  7h.  (Zi-ka-wei),  8h.  (De  Bilt),  lOh.  (Taihoku),  llh.  (near 
Mizusawa  and  Tokyo),  llh.  (Florence,  Helwan,  and  near  Tokyo),  21h. 
(Lick),  23h.  (Taihoku  and  San  Fernando). 

July  15d.  Readings  at  Oh.  (near  Tacubaya),  Ih.  (Riverview  and  JIanila),  2h. 
(Uccle,  De  Bilt.  and  Helwan),  4h.  (Nagasaki),  8h.  (Florence  and  Cape 
Town),  llh.  (Riverview),  llh.  (La  Paz,  and  near  Tacubaya),  17h.  (La 
Paz),  20h.  (Taihoku),  21h.  (San  Fernando  and  Manila),  23h.  (Lick). 


0.    July  16d. 

17h. 

14m.  15s. 

Epicentre 

6°  ON.  84° 

•ow. 

A  =  +-104,   B  =  --989,  C 

!  =  +-104 

;       D 

=  -•994, 

E  =  - 

■104  ; 

G  =  + 

■on. 

H  =  --104,  K  = 

-■994. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Heights 

5°3 

56 

1  28 

+   6 

2   20 

—    5 

2-6 

3  0 

La  Paz 

27-4 

145 

16  34 

+  32 

11   57 

+  69 

156 

20-1 

Washington 

33-5 

10 

6  21 

-40 

12   15 

-17 

181 

— . 

Chicago 

35  -9 

356 

7   42 

+  21 

12  50 

-19 

20-7 

— 

Ann  Arbor     E. 

36-4 

1 

9  33 

+  128 

14     3 

+  47 

ISO 

— 

Toronto 

37-9 

6 

— . 

— 

— 

— 

18  4 

196 

Ottawa           E. 

40  1 

10 

8  39 

+  43 

14  15 

-   7 

184 

— 

Point  Loma 

40-9 

317 

— 

— 

— 

— 

— 

45-7 

Victoria 

54-0 

330 

23   18 

?SRi 

— 

— 

— 

35-8 

Coimbra 

75-2 

50 

— . 

— 

— 

— 

e  33-7 

— 

Rio  Tinto 

76-3 

52 

29  45 

? 

. — 

— 

— 

58-7 

Edinburgh 

79-7 

35 

— 

— 

21   45 

-35 

— 

43-7 

Stonyhurst 

80-2 

38 

22  57 

?S 

(22  57) 

-T-32 

414 

43^8 

Oxford 

80-8 

40 

— 

— 

— 

— 

— 

43-2 

Paris 

83-4 

41 

i  12  25 

-13 

— 

— 

37  7 

437 

L'ccle 

84-4 

40 

e  12  30 

-14    e  22  39 

-33 

— 

41-8 

De  Bilt 

84-8 

39 

12  32 

-15 

22  43 

-34 

e  397 

44  7 

Strasbourg 

86-9 

42 

— 

— 

— 

_— 

— 

417 

Moncalieri 

87 -0 

45 

e  17     9 

?PRi 

29  24 

?SRi 

42  9 

Hamburg 

87-4 

36 

e  12  48 

-13 

— 

— 

e  39  7 

51-7 

Rocca  di  Papa 

91  0 

48 

e  13     5 

-16 

— . 

. — . 

e  23-5 

23  9 

Vienna 

92-5 

40 

c  13     9 

-21 

— 

— 

44^7 

— 

Helwan 

108-5 

56 

59  45 

?L 

— 

— 

(596) 

— 

Additional  readings  :   For  Balboa  Heights  the  mean  of  tlie  X  and  E  components 
is  entered  in  the  table.     To  =17h.l4m.37s.  Ann  Arbor  gives  also  LN  = 

+  18 ■4m.     These  two   L's  are  assumed   lOmin.   in  error.        Toronto   L?  = 
+  49-2m.  Ottawa    LE  =  +298m.,    To  =17h.l5m.54s.  Stonyhiu'.st 

S  =  +30m.45s.  De  Bilt  MN  = +44^3m..  T„=17h.l4m.34s.  Hamburg 

MN  =  +48  ■Sm.  Rocca  di  Papa  iE  =  +  13m. 9s.,  iN  =  +  13m.l29.      Helwan 

PE  =  +65m.45s. 

July  16d.  Readings  also  at  lOh.  (near  Nagasaki),  14h.  (Hamburg,  De  Bilt, 
Helwan,  and  Tacubaya),  18h.  (Strasbourg),  19h.  (near  Tokyo),  20h. 
(La  Paz),  21h.  (San  Fernando). 

July  17d.  Readings  at  Oh.  (Moncalieri),  4h.  (La  Paz),  6h.  (near  Lick),  llh.  (La 
Paz),   14h.  (Uccle),   17h.  and  19h.   (Taihoku),  23h.   (San  Fernando). 
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July  ISd.  ■22h.  27m. 

35s.      Epicent 

re  46  -ON 

.  152° 

5E.  (as  on 

1913  J 

an.  19d.) 

A=  --616, 

B  =  +  -321,  C 

=  +•719 

E 

=  +-462, 

E  =  + 

■887  ; 

G  =  - 

■638, 

H  =  -r-332,  K 

=  -■695. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  9. 

s. 

m.  s. 

p. 

m. 

m. 

Miziisawa       E. 

10  s 

23;-. 

2  42 

^    1 

4  49 

-   1 

— 

— 

X. 

10  S 

23;'. 

2  .'.0 

^15 

4  48 

-    2 

— 

— 

Eskdalemnir 

70  t; 

34  + 

— 

— 

— 

— 

434 

■ — 

De  Bilt 

7S-0 

34(1 

— 

— 

e  22     0 

0 

e  41  4 

51  0 

Uccle 

7!l-t 

340 

— 

— 

— 

— 

e  414 

. — 

Strasbours 

80-5 

334 

— 

— 

— 

— 

— 

524 

Moncalieri 

83-9 

333 

— 

— 

e  38  24 

? 

49  3 

• — 

Rocca  di  Papa 

85-2 

331 

i  12  47 

-   2 

— 

— 

e  53  4 

55-6 

Helwan 

87-3 

309 

57   25 

?L 

— 

— 

(57  ^4) 

— 

San  Fernando 

9.1-3 

340 

58  25 

?L 

— 

— 

(58^4) 

— 

Additional  readings:      De   Bilt   MX  =  +50Sm.  Rocca    di    Papa   ePE  = 

+  12ni.55s.  Helwan  PX  =  +55m.25s. 

J\ily  18d.     Readings  also  at  3h.  (Mauritius),  71i.  (near  Athens),  llh.  (Batavia), 
12h.  (near  Batavia  and  near  Mizusawa),  151i.  (near  Tokyo),  16h.  (La  Paz). 

July  19d.     Readings  at  31i.    (near   Manila),    15h.   (La  Paz.   Taihok\i.   and  near 
Balboa  Heights),    16h.   (Zi-ka-wei  and  near  Taihoku). 

July  20d.  Oh.  21m.  35s.     Epicentre  50'-0S.  127'0W. 

A  =  --387,  B  =  --513,  C  =  --766;         D  =  -799,  E  =  + -602  ; 
G  =  +461,   H  =  +612,  K=-643. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

5 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

51°2 

299 

— 

— 

— 

— 

25  4 

— 

La  Paz 

57  ■e 

76 

i  9  56 

0 

17   53 

-   1 

261 

27  9 

Riverview 

59^8 

252 

— 

—   e 

18   43 

+  22 

e  28-2 

31-6 

Sydney 

598 

252 

11   43 

+  92 

— 

— ■ 

28^9 

32  0 

Melbourne 

60  9 

243 

— 

— 

— 

— ■ 

e  26  4 

32-4 

Honolulu 

76-5 

330 

e  34  25 

?L 

— 

. — 

38  ^4 

43-4 

Chicago 

98  0 

28 

— 

— 

— 

— 

e  46  9 

— 

Victoria 

98^4 

2 

48     1 

?L 

— 

— 

50-6 

51-6 

Stonyhurst 

1465 

63 

71   25 

?L 

— 

— 

81  4 

84^4 

Eskdalemuir 

1465 

60 

— 

— 

— 

— 

77-4 

— 

Edinburgh 

1466 

60 

— 

— 

■ — 

. — 

75-4 

— 

Paris 

1478 

73 

c  19  40 

[-13] 

— 

— 

75-4 

— 

Moncalieri 

149-5 

82 

e  21   12 

? 

35   42 

? 

62  4 

— 

Uccle 

1496 

70 

e  19  43 

[-i2] 

— 

— . 

e  64-4 

86  4 

De  Bilt 

1504 

67 

— 

. — 

— 

e  76-4 

77-8 

Strasbourg 

150-9 

74 

6  19  45 

[-12] 

• — 

— 

— - 

— 

Rocca  di  Papa 

151-2 

91 

e  19  43 

[-14] 

— 

— 

— 

29  3 

Pompeii 

151-8 

94 

19  34 

[-25] 

— 

— 

■ — 

— 

Hamburg 

153-6 

65 

— 

—    e 

34   25 

7. 

0  78^4 

. — - 

Helwan 

1541 

133 

75   25 

?L 

— 



(75  ^4) 

— 

dditional  rcadinf 

rs  :   Dc  Bilt  gives  MN  = 

+  80^8m 

Helwan  PN  =  +65m.25s. 

July  20d.  3h.  59m.  30s.     Epicentre  34' ■OX.  14^  OE. 

A  =  +  804,   B  =  +  -201,  C  =  +  559  ;  D  =  +  -242.   E  =  -  970  ; 

G  =  +-543,   H  =  +135,  K  =  --829. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

„ 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Pompeii          E. 

6^8 

3 

1  44 

0 

3     4 

-   1 

— 

3  9 

Rocca  di  Papa 

7^8 

353 

i  2     7 

+    9 

3  37 

+   6 

i  3  9 

4-4 

Moncalieri 

12  0 

338 

e  3  34 

+  35 

— . 

— 

7  3 

— 

Strasbourg 

15  3 

344 

0  3   33 

-10 

c  6  29 

-10 

■ — ■ 

— 

Paris 

171 

334 

e  4   14 

■^    8 

• — . 

— 

— 

— 

Uccle 

18-2 

340 

e  4   14 

-   5 

e  7   42 

-   2 

— 

— 

Do  Bilt 

19-2 

343 

— 

— 

c  7   49 

-17 

— 

11-7 

Zantc  gives  a  reading  at  4h.   simply.         Strasbourg  gives  eN  =  +6m. 
T„=3h.59m.27s. 
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July  20d.  12h.  18m.  30s 
A 


Epicentre  33°  aN.  140° -SE. 

•641,   B  =  +-528,  C  =  +-556;  D  =  + -636,   E 

G  =  --429,   H  =  +-354,  K  =  --831. 


+  •772  ; 


A  depth  of  focus  0^010  is  sugsjcsted. 


Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

s. 

0-C. 

L. 

M. 

^ 

m.   s. 

s. 

ni.    s. 

s. 

111. 

111. 

Tokyo 

+  0 

2 

2 

0 

342 

0     32 

-   2 

— 

— 

1-0 

1-4 

Osaka 

0 

0 

4 

3 

284 

1      2 

-   5 

— 

— 

2-2 

40 

Kobe 

£. 

0 

0 

4 

5 

285 

1        0 

-    1 

— 

— 

2-4 

3-2 

X. 

0 

0 

4 

5 

285 

1     10 

0 

— 

— 

— 

2-4 

Mizusawa 

E. 

0 

0 

5 

3 

5 

1     23 

+   1 

2    26 

+  1 

— 

— 

X. 

0 

0 

5 

3 

5 

1     25 

+  3 

2    30 

+  5 

— 

— 

Ootomari 

-0 

2 

13 

0 

7 

1       3 

■5 

— 

— 

— 

— 

Zi-ka-wei 

-0 

2 

16 

3 

266 

e  3    46 

-'  7 

— 

— 

— 

— 

Taihoku 

-0 

4 

18 

7 

247 

e3    59 

-22 

— 

— 

— 

— 

Manila 

-0 

5 

26 

1 

227 

e6    30 

+  46 

— 

— 

— 

— 

Honolulu 

-1 

1 

55 

0 

86 

— 

— 

— 

— 

330 

— 

Hambiu-g 

-1 

4 

82 

7 

333 

— 

— 

e21     30 

-68 

— 

23-5 

Vienna 

-1 

4 

84 

0 

328 

— 

— 

e22    42 

-11 

— 

— 

Moncalieri 

-1-4 

90 

4 

329 

e23    26 

?S 

(e  23    26j 

-37 

43-4 

— 

La  Paz 

— 

149 

0 

63 

19    44 

[-10] 

— 

— 

— 

— 

Osaiia  gives  also  MN  =  +4^1m. 


Moncalieri  S?  =  +31m.30s. 


July  20d.  Readings  also  at  Oh.  (San  Fernando),  3h.  (Coimbra),  4h.  (near  La  Paz), 
oh.  (Coimbra,  Chicago,  Honolulu,  and  near  Rocca  di  Papa),  6h.  (Eskdale- 
muir,  Uccle,  Helwan,  Edinburgh,  De  Bilt,  and  Strasbourg),  7h.  (Ilehvan), 
9h.  (near  Osaka,  Tokyo,  and  Mizusawa),  llh.  (Pompeii),  20h.  (Taihoku), 
21h.  (San  Fernando),  23h.  (Batavia). 


•OE. 


A  =  +  •735, 

B  =  +-375,  C 

=  +  •ses 

:         D 

=  +^454, 

E  =  - 

•891  ; 

G-  + 

•503, 

H  =  +  2 

56,  K  = 

=  -•825. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

44 

325 

1   18 

+  10 

2   10 

+   9 

2  3 

3  2 

Helwan 

5-8 

140 

2  55 

?L 

— 

— 

(2-9) 

— 

Pompeii         e. 

118 

306 

3   34 

+  38 

8   14 

? 

— 

Rocca  di  Papa 

13-4 

307 

c  3   16 

-   2 

— . 

— • 

e  0-9 

9-9 

Florence 

15-4 

312 

7    55 

JL 

— 

— 

(7-9) 

9-9 

Lemberg 

15  (i 

353 

c  6  55 

«S 

( e  6  55) 

+   9 

9-9 

114 

Padova 

15-9 

318 

1  33 

I 

5  52 

? 

— 

— 

Vienna 

1(5  0 

333 

c  3  56 

+  '4 

— 

— 

c  101 

10^8 

MoncaUeri 

18-2 

311 

4  23 

+   4 

8   38 

+  54 

104 

14  2 

Zurich 

19  0 

319 

e4  28 

—   1 

— 

— 

. — 

Algiers 

19-6 

284 

e  4  36 

— 

— 

— 

8^5 

Strasbourg 

20^1 

321 

4  43 

+    1 

8   30 

+    5 

10-9 

— 

BesanQou 

20-3 

315 

4  44 

—   1 

8  48 

+  19 

129 

— 

Tortosa 

21-9 

295 

4   55 

—   9 

8   58 

-   5 

9-4 

9-6 

Hambm'g 

22-6 

333 

e  5     7 

—   5 

e  10  15 

+  58 

e  13-3 

181 

Paris 

23  1 

316 

e  5   17 

—   1 

e  9  21 

-   6 

129 

139 

Uccle 

23  2 

322 

e  5   16 

-    3 

e  9  24 

-   5 

e  12-9 

— 

De  Bilt 

23  •fi 

325 

— 

— 

e  9  39 

+    3 

e  12  9 

160 

Granada 

24  -9 

285 

5   38 

^-  1 

9  59 

2 

— 

— 

Oxford 

26-7 

319 

— 

— 

10   26 

-   9 

— 

— 

Eskdalemuir 

29-5 

324 

— 

— 

10   55 

-31 

— 

— 

Bdinbiirgh 

29^8 

325 

— 

— 

12   55 

+  84 

— 

— 

Cape  To^\^l 

68-8 

188 

19      3 

IS 

(19      3) 

-69 

— 

38-9 

Additional  readings   and   notes:        Atlieus   gives   also  iP=+lm.21s.,      To  = 
14h.29m.18s.  Helwan  PN=141i.29m.  Vienna  gives  its  records  as 

at  15h.  instead  of  14h.  MoncaUeri  MN  =   i  11  ^ni.  Hamburg  MN  -= 

+  19^3m.  Uccle    i=+9m.33s.,    T„ -llh.29m.10s.  De    Bilt    MN  = 

+  13-7m. 


July  2 Id.  Readings  also  at  Ih.  (Lick),  oh.  (Colombo),  6I1.  (San  Fernando  and 
near  Rocca  di  Papa),  14h.  (Rocca  di  Papa),  20h.  (Apia),  21h.  (San  Fer- 
nando (2)  ),  22h.  (Taihoku),  23h.  (near  Tokyo). 
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July  2'2d.  Readings  at  Oh.,  111.,  aud  16h.  (Lick),  ISb.  (uear  Rocca  di  Papa  and 
Pompeii),  201i.  (Pompeii,  Adelaide,  Riverview,  and  Melbourne),  21h. 
(Apia,  Paris,  and  Helwan). 


July  23d.     Readings  at  4h.  (Apia),  7h.  (La  Paz),  14h.  (near  Tokyo),  17h.  (Manila), 
19h.  (near  Tsicubaya),  22h.  (Ootomari). 


July  24d.  Readings  at  Oh.  (San  Fernando),  4h.  (La  Paz  and  near  Tokyo  and 
Mizusawa).  oh.  (La  Paz),  7h.  (Melbourne,  Riverview,  and  Tacubaya), 
9h.  (near  Mizusawa),  lib.  (Helwan),  12h.  (Strasbourg),  16h.  (Taihoku). 
19h.  (Rio  Tinto),  21h.  (San  Fernando). 

July  25d.  Readings  at  4h.  (Riverview),  5h.  (Melbourne),  7h.  (Riverview  and 
La  Paz),  12h.  (La  Paz  and  Mizusawa),  13h.  (Chicago  and  near  Tacubaya), 
loh.  (near  Tacubaya),  18h.  (La  Paz  and  near  Tokyo),  20h.  (near  Mizu- 
sawa (2)  and  uear  Tacubaya),  22h.   (San  Fernando). 


July  26d.  5h.  12m.  35s.     Epicentre  32°-7S.  73''-7W. 

A  =+-236,   B  =  --808,  C  =  --540;  D  =  --960,  E 


•281  ; 


•152,  H  =  +519,  K 


The  residuals  for    A  >90° 
suffices  for  a  solution  on 


suggest  a  deep  focus 
those  lines. 


■842. 
but  the  evidence  scarcely 


A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

16°  9 

19 

i  4     7 

+    3 

7   12 

-   4 

8-2 

9-6 

Georgetown 

71^0 

358 

ell   23 

-   4 

20  42 

-   3 

— 

— 

Wasliington 

71^6 

358 

11   22 

-   5 

20  40 

-   5 

— 

— 

Cape  Town 

741 

120 

21   11 

?S 

(21   11) 

-   4 

— 

21-8 

Cliicago 

75-5 

350 

11   45 

-   7 

21   20 

-12 

37-8 

— 

Ann  Arbor     E. 

75-5 

354 

8   25 

? 

15  49 

?PRi 

26-0 

- — 

Toronto 

7(3-5 

356 

. — . 

— 

— 

— 

i  16-6 

17-9 

Ottawa 

781 

359 

— 

— 

c  22     5 

+   4 

— 

— 

Victoria 

92  4 

330 

23  29 

?S 

(23  29) 

-70 

441 

50-0 

Coimbra 

93-5 

44 

16  55 

? 

23  39 

-72 

e  35-4 

— 

Algiers 

998 

52 

24     3 

IS 

(24     3) 

-111 

42-4 

55-4 

Oxford 

1055 

39 

— 

— 

24  32 

-135 

— 

— 

Kew 

105-8 

39 

— 

— 

— 

— 

— 

51-4 

Paris 

105-9 

42 

— 

— 

e  24  36 

-135 

53-4 

59-4 

Stnnyhurst 

106-0 

38 

24  49 

?s 

(24  49) 

-123 

— 

63-4 

E.skdaleniuir 

106-5 

35 

— 

— 

e  24  40 

-137 

47-4 

— 

Edinbnrgli 

106-9 

35 

— • 

— 

24  25 

-155 

— 

— ■ 

Moncalieri 

107-0 

48 

e  19  11 

2PR, 

24  36 

-145 

27-9 

— 

Uccle 

108-0 

41 

17   25 

? 

— 

— 

— 

— 

Strasbourg 

108-8 

45 

— 

— . 

e  25  25 

-112 

0  34-4 

— 

De  Bilt 

109-0 

40 

— 

— 

e  24  50 

-149 

e  45-4 

61-2 

Pompeii 

109-5 

53 

19     8 

?PRi 

— 

— 

— 

. — 

Hamburg 

112-3 

40 

— 

— 

e  24  25 

-203 

e  47-4 

— 

Helwan 

117-3 

70 

26  25 

?S 

(26  25) 

-123 

— 

— 

Additional  readings  :  Ann  Arbor  gives  PN  =  + 8m. Is.,  LN  = +25 -6m.    Toronto 
L?  =  +4-9ni.  Coimbra  i  =  +25m.25s.  De   Bilt   ePR,  = +19m.l2s., 

MN  =  +61-0ui. 


July  26d.  Readings  also  at  7h.  (Taihokn),  9h.  (Stouyhurst),  lOh.  (Batavia  and 
Stonyhurst),  13b.  (near  Tacubaya  and  near  ^Manila),  14h.  (near  Manila), 
loh.  (near  Mizusawa),  16h.  (Rocca  di  Papa,  Algiers,  and  near  Mizusawa), 
17h.  (Taihokn  and  near  Algiers),  20h.  (Batavia),  21h.  (Batavia,  Lick, 
and  Manila),  221i.  (Helwan). 


July  27 d.      Readings  at  Oh.   (San   l''eru;uido),   3h.   (Manila),   12h.   (near  Tokyo), 
17  h.  (near  Lick). 
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July  28d.  Readings  at  Oh.  (San  Fernando  and  Chicago),  Ih.  (Paris  and  Helwan), 
2h.  (La  Paz  and  near  Mizusawa  and  Tokyo),  3h.  (Tortosa  and  near 
Ulizusawa  and  Tokyo),  4h.  (near  Kobe),  oh.  and  6h.  (La  Paz),  7h.  (Flor- 
ence), 12h.  (De  Bilt.  La  Paz,  and  Simla),  ISli.  (La  Paz  and  near  Tacu- 
baya),  17h.  (Taihoku  (2)  ),  lt)h.  (Apia),  20h.  (Kio  Tiuto),  21h.  (near 
Oaxaca  and  Tacubaya),  2oh.  (Batavia  and  Manila). 


July  29d.  Readings  at  Oh.  (Helwan  and  San  Fernando),  Ih.  (2)  and  7h.  (Stony- 
hurst),  9h.  (near  Tokyo),  llh.  (near  Tacubaya),  13h.  (Helwan  aud  near 
Rocca  di  Papa),  14h.  (Stonyhiu-st).  1.5h.  (.^tonyhurst  and  near  Tokyo), 
16h.  (Stonyhiu'st),  22h.  (San  Fernando),  23h.  (Stonyliui'st). 


July  30d.  20h.  6m.  20s.     Epiceutre  45  =  -0N.  IG-OE.  (as  on  1910  Mar.  12d.). 

A  =  4- -GSO,  B  =  -)-  -195,  C=  +  -707  :         D  =  -1-  -276,  E  =  - -901  ; 
G  =  -l--679,   H  =  -f-195,   K  =  --707. 


Padova 
Vienna 
Florence 
Rocca  di  Papa 


Pompeii 
Ziu-ich 


Moucalieri 

Strasboiu'g 

Besant;on 

Hamburg 

Uccle 

Paris 

De  Bilt 


3-3 
3-6 
4  0 
4-3 
5-6 
5-6 
5-6 
5-8 
6-7 
7-3 
9-4 
9-7 
10-0 
101 


Az. 

27°7 
4 
252 
218 
195 
298 
298 
298 
271 
305 
291 
338 
311 
298 
319 


m.    6. 

0  42 
i  0  50 

1  40 
i  1   16 


1 
e  1 
e  1 


e  1   27? 
c  1     4 

1  53 

2  37 


0-C. 

s. 

-  3 
2 

?S 
+  14 
?S 

-  8 

-  3 
0 

-26 
+  11 
+  46 


e  4  22        ?S 
e  4     8        ?S 


m.  s. 

1  56 

i  1  29 

(1  40) 

1  41 
(1  42) 

i  2  37 

i  2  36 

i  2  37 

2  54 

3  16 
3  36 


(e  4 
(e4 


0-C. 

s. 
.'L 

+  i 

-  9 
-16 
+   3 

+  2 
+  3 
+  15 
+  14 

+  18 


22)       +    1 
8)       -21 


(2-7) 


M. 
m. 

9)  — 
2  0 
2-6 
3-6 


3 
e  4 


c  5 


2-7 
2-7 
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Additional  readings  :    Vienna  gives  MN  =  +  2  -Im.,  MZ  =  + 1  -gm.  Hamburg 

MN  =  +7-0m.  Paris  eS  = +4m.55s. 


July  30d.     Readings  also  at  Oh.  (Taihoku),  3h.  (uear  Algiers),  7h.  (La  Paz  aud 
near  Tokyo),  16h.  (Stonyhurst),  17h.  (Taihoku),  20h.  (San  Fernando). 


July  31d.     Readings  at  Ih.   (La  Paz),    7h.  (near  ^Mizusawa).    14h.  (near  Tokyo), 
ISh.  (Rio  Tiuto  and  Mizusawa),  20h.  (Taihoku),  23h.  (San  Fernaudo). 


Any 


Id.     Readings   at   Oh.  (Rio   Tinto),    2h.   (near   Tacubaya), 
(La  Paz),  22h.  (Manila),  23h.  (La  Paz). 


rii.    and    13h. 


Aug.  2d.  Readings  at  Oh.  (Tortosa,  Ucclc,  San  Fernando,  Helwan,  aud  De  Bilt), 
Ih.  (Rio  Tinto),  5h.  (Manila,  Riverview,  La  Paz,  Adelaide  (2),  and  Mel- 
bourne), 6h.  (De  Bilt,  Chicago,  and  Kodaikanal),  7h.  (Kodaikanal,  La 
Paz,  Vienna,  Hamburg,  aud  Simla),  12h.  (La  Paz),  13h.  (Taihoku  and 
Mauila),  14h.  (La  Paz),  17h.  (Manila),  iSh.  (ueur  Tacubaya),  19h.  (Rio 
Tinto),  20h.  (Taihoku,  Riverview,  and  Melbourne),  21h.  (La  Paz). 
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1920.     Aug.  3d.  3h.  2m.  15s.       Epicentre  6°  5N.  128°  OE. 

(as  on  1920  Mar.  12d.). 

A  =  -  -612,  B  =  +  -783,  C  =  +  -113  ;         D  =  +  -788,  E  =  +  -616  ; 
G  =  --070,  H  =  +-089,  K  =  --994. 

A  depth  of  focus  0  040  is  adopted  for  tliis  earthquake.  This  is  greater  than  the 
La  Paz  reading  would  suggest,  but  at  least  this  amount  is  required  to  bring 
the  stations  near  the  origin  into  agreement  and  a  greater  depth  would  suit 
them  better. 


Corr. 

for 

Focus 


Manila 

Taihoku 

Batavia 

Zi-ka-wei 

Tokyo 

Mizusawa  e. 

Adelaide 

Rivervievv 

Sydney 

Melbourne 

Colombo 

Mauritius 

Hehvan 

Victoria 

Vienna 

Hamburg 

Pompeii  e. 

Padova 

De  Bilt  E. 

X. 

Rocca  di  Papa  n. 

Strasbourg 

Uccle 

Moncalieri 

Eskdaleniuir 

Stonvburst 

Paris 

Kew 

Oxford 

Cape  Town 

Tortosa 

Algiers 

Coimbra 

San  Fernando  k. 

N. 

Chicago 

Ottawa 

Toronto 

Georgetown 

Washington 

La  Paz 


320 

342 

239 

346 

19 

17 

17 

167 

151 

151 

161 

274 

247 

301 

39 

322 

329 

315 

320 

329 

329 

317 

323 

327 

321 

336 

331 

327 

330 

330 

236 

320 

315 

322 

318 

318 

30 

18 

21 

23 

23 

124 


e2    21 


4 
e5 


e  5     14 


e7 
6 
6 


69    21 
eS      3 


7  57 

21  45 

17  45 

16  27 
i  13  22 
e  13  30 

17  6 
17  35 


0-C. 

s. 
-10 
+  10 

-  7 

-  7 
-r67 

-  3 

-  3 
?PK, 

-  9 


-29 

?S 

?PR. 

-13 
-14 
^PR, 
?PR, 


e  18  13  ?PR, 

e  17  44  [-18] 

12  12  -118 

18  10  r+  1] 

19  3  ?PR, 


17  43 

17  26 

18  53 
e  18  36 

17  47 
69  45 
22  45 

19  7 
c  20  49 

(18  33) 

e  21  45 

18  53 
i  19  51 


r-30] 

[-55J 
r  +  23J 
[+  5J 
[-61] 
?1, 
?PR, 
:+10] 
VPK, 
I  -  30] 
?PR, 
'"-231 
L-18] 


8  52 

9  32 

12  9 
11  46 

13  51 
i  14  37 

18  9 

15  15 

10  9 

21  45) 

24  19 

23  46 
i  24  0 

24  6 
24  25 

c  24  14 

e  24  55 

e25  49 

e28  15 

24  18 

24  51 

26  21 

i24  31 

24  30 

28  15 

(29  15) 

24  59 


29    37 


O-C. 

s. 
-32 

-25 

-  1 

+  6 
-17 

-  2 

-  1 
?SRi 

■f24 

?PR, 

+  93 

-10 
-65 
-67 
-82 
-63 
-83 
-42 
-12 
+  156 
-89 
-64 
+  23 


+  82 
-140 
-164 


i4-3 
8-2 
16-8 


e22-6 
23-2 
18-8 
15-4 


39-1 

39-8 

■49-8 


6  51 

e50 

56 

e49 

e47 

52 

37 

50 

53 

39 

29 

6  37 

(69 

e50 

18 


'PK,  - 

?  51-0 


4-7 


54-5 
54-6 


8        550 


Additional  readings  and  notes:  Manila  gives  MN  =  +4-6m.,  To  =3h.2m.35s. 
Zi-ka-wei  PSX  = +9m.54s..  SR,E  = +10m.52s.,  T„  =3h.2m.4s.  Tokyo 
MN  =  +13  0m.  Riverview     PS  =  +  lom.24s.,     iSR,  = +17m.58s.     and 

+  18m.l2s.,   MN=+24-6m.,   MZ=+241m.,  To=3h.2m.ls.  Helwan  PN 

=  +18m.45s.  Hambiug    MN=+51-8m.  Rocca    di    Papa    gives    P  = 

+  18m.ls.,  S  -^  +24m.l0s.,  perhaps  intended  as  a  local  shock.  Also  eLN  = 
+  330m..    LN==+620m.  Strasbom-g   PR.E  = +24m.l4s.,    eSN  =  + 

+  28m.298.  Mauritius  PE  = +16m.45s.,  ME  =  +22-2m.  Eskdalemuir 
gives  its  records  as  at  4h.  Coimbra  S  =  +28m.l7s..  LN  =  +43-8m. 
Chicago  PR,  =  +24m.52s.,  L  =  +G7-8m.         La  Paz  i  =  +45m.39s. 
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1920.     Aug.  3d.  19h.  57m.  10s.       Epicentre  27°  6S.  66°  3W. 

(Close  to  Andalgala). 


A=  +-356, 

B  =  - 

•811,  C 

=  -•463, 

;         D  =  --916, 

E  =  - 

•402  ; 

G  =  - 

•186, 

H  =  +424,  K 

=  -•886. 

A 

Az. 

P. 

O-C 

S. 

O-O. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

11° 

2 

350 

i  2  44 

-   3 

4  56 

-   3 

5-8 

6  4 

Rio  de  Janeiro 

E. 

21 

4 

83 

i  4  44 

-14 

8  41 

-12 

(10-9) 

12-2 

X. 

21 

4 

S3 

i  4  44 

-14 

S  50 

-   3 

10-8 

123 

Balboa  Heights 

E. 

38 

8 

339 

— 

— • 

13  26 

-23 

— 

25  9 

X. 

38 

8 

339 

7   28 

-16 

13  20 

-29 

- — ■ 

26-6 

Porto  Rico 

E. 

45 

8 

0 

— 

— 

15     3 

-22 

231 

25  1 

X. 

45 

8 

0 

— 

— 

e  14  56 

-29 

e  24-6 

29  2 

Tacnbaya 

56 

7 

322 

9   58 

+    8 

17   40 

-   2 

24  4 

27^6 

Cheltenham 

E. 

(37 

1 

351 

11      0 

+   1 

19  49 

-   2 

— 

— 

X. 

67 

1 

351 

10   55 

-    4 

19  39 

-12 

34  4 

41  0 

Georg■eto^vn 

E.X 

67 

2 

351 

e  11     1 

+    2 

20      1 

+    9 

e  31^0 

— 

Washington 

67 

2 

351 

10  58 

-    1 

19  48 

-   4 

34  4 

— 

Harvard 

X. 

70 

1 

356 

11   15 

-   3 

20  23 

-   4 

e  34-4 

38  •S 

Cape  Town 

71 

0 

118 

21   12 

?S 

(21   12) 

+  34 

38-9 

44  9 

Accra 

71 

7 

73 

8  50 

? 

— 

— 

— 

33  3 

Ann  Arbor 

E. 

71 

7 

348 

9  50 

-98 

20  38 

-   8 

33  0 

41  5 

X. 

71 

7 

348 

10     2 

-86 

20  44 

-   2 

326 

410 

Northfield 

72 

0 

355 

— 

— 

— 

— 

39  3 

— 

Chicago 

72 

1 

344 

10  50 

-41 

19   55 

-56 

318 

— 

Toronto 

72 

3 

350 

9  26 

2 

i  22     2 

+  68 

e  361 

50  3 

Tucson 

E. 

73 

3 

322 

e  11  58 

+  20 

e  20   19 

-47 

313 

33-6 

N. 

73 

3 

322 

e  12  34 

+  56 

e  21  51 

+  45 

— ■ 

— 

Ottawa 

73 

4 

354 

11   38 

0 

21     5 

-   2 

e  34-3 

— 

Berkeley 

83 

9 

320 

e  12  31 

-10 

(22   50) 

-18 

22^8 

— 

San  Fernando 

85 

4 

44 

12  50 

0 

23  32 

+   9 

— 

64-3 

Coimbra 

E. 

86 

5 

40 

12  59 

+   3 

23  33 

-   3 

e  36-4 

503 

X. 

86 

5 

40 

— 

23  31 

—   5 

385 

507 

Granada 

87 

4 

45 

13     2 

+    1 

23  47 

+    2 

— 

— 

Victoria 

91 

5 

327 

23  32 

?s 

(23  32) 

-57 

37  3 

44-2 

Algiers 

91 

6 

48 

13  21 

-   4 

24     3 

-28 

40-8 

46  3 

Tortosa 

92 

2 

43 

13  25 

-    3 

24     9 

-28 

37  7 

56  9 

Barcelona 

93 

6 

44 

— 

— 

i  24  48 

-   4 

e  43  3 

56  0 

Oxford 

97 

6 

35 

17   53 

?PRi 

23   33 

-119 

59  5 

— 

Paris 

97 

9 

38 

e  13  50 

-   9 

i  24  32 

-63 

46-8 

52^8 

Kew 

97 

9 

35 

54  50 

?L 

— 

— 

(54-8) 

57^8 

Stonyhurst 

98 

2 

34 

i  24  38 

?S 

(124  38) 

-60 

526 

58-5 

Eskdalemiur 

98 

7 

30 

18     3 

?PRi 

24  33 

-70 

— 

53  8 

Moncalieri 

98 

9 

43 

14     5 

0 

24  36 

-69 

39  8 

59  8 

Bcsancou 

99 

0 

41 

— 

— 

24  47 

-59 

52-8 

— 

Uccle 

100 

0 

38 

— 

— 

24  41 

-75 

42^8 

53-2 

Dyce 

100 

4 

29 

13      0 

-73 

24  50 

-70 

30-3 

53-7 

Florence 

100 

5 

46 

24  50 

?S 

(24  50) 

-71 

— ■ 

(59^8 

Rocca  di  Papa 

100 

5 

48 

e  14      7 

-  6 

c  24  49 

-72 

e  54  0 

— 

X. 

100 

5 

48 

e  14  13 

0 

e  24  53 

-68 

e  41  9 

691 

Zurich 

100 

6 

42 

— 

— 

e  24  50 

-71 

e  50-8 

— 

Strasbourg 

100 

7 

41 

e  16  50 

i 

24  51 

-71 

e  47-8 

59  0 

Pompeii 

101 

0 

50 

17   50 

?p'r, 

— 

— 

— 

— 

De  Bilt 

E. 

101 

1 

37 

— 

— 

e  24  55 

-71 

e  46  8 

57^7 

X. 

101 

1 

37 

— 

— 

e  24  56 

-70 

— 

57  5 

Honolnln 

101 

2 

289 

— 

— 

25   26 

-41 

48-6 

531 

Padova 

101 

6 

44 

13  20 

-58 

24  51 

-80 

51  4 

61-4 

Hamburg 

104 

3 

37 

e  17   50 

?PR, 

e  25     4 

-92 

e  50  8 

60  2 

Vienna 

105 

7 

43 

e  18  38 

?PRi 

25   12 

-97 

— 

638 

Athens 

106 

6 

55 

e  20   28 

?PRi 

126  30 

-27 

e  45^8 

614 

Melbourne 

108 

4 

206 

— 

— 

. — 

— ■ 

55^0 

56  0 

Riverview 

109 

1 

212 

e  25   16 

?S 

(e25   16) 

-124 

e  49  4 

52^0 

Helwan 

E. 

109 

4 

66 

20   56 

?PR, 

— 

— 

— 

69^6 

X. 

109 

4 

66 

24  56 

?S 

(24  56) 

-147 

— 

68^8 

Adelaide 

113 

2 

202 

— 

• — 

— • 

— 

— ■ 

681 

Colombo 

141 

8 

116 

54    14 

i 

73  26 

?L 

79-6 

85-6 

Batavia 

145 

6 

168 

i  19  56 

[  +  '7] 

— 

— 

e  724 

849 

Simla 

148 

1 

75 

— 

— 

— 

e  74^4 

92-0 

Manila 

165 

3 

208 

e  20  34 

[-^22] 

— 

— 

— 

— 

Zi-ka-wei 

172 

4 

300 

— 

e  45  50 

?SR, 

. — . 

101  9 

Taihoku 

172 

6 

252 

— 

■ — 

e  33  48 

? 

— 

— 

For  Notes  see  next  page. 
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Notes  to  Aug.  3d.  19h.  57ui.  10s. 

Additional  readings  and  notes  :  Rio  de  Janeiro  aives  also  PRjE  =  +4ra.o0s., 
PSN  =  +7m.8s.,  SR,N  =  +9m.8s.,  SRiE  =  +9m.l4s.,  T„  =19h.o6m.578., 
^^RaE  is  assumed  to  be  LE  by  comparison  \vith  the  recorded  LN.  Porto 
Rico  PR,= +10m.2s.,   SRjE  = +18m.23s..   SR,N  =  ^]8m.40s.  Washing- 

ton LE-+31-8m.,  L  =  +38-8m.  and  +47  •8m.,  To  =19h..'>7m.l9s.  Cape 

Town  S-- +30ra.54s.   (!SR,).  Toronto    iP;  =-=  -  14m.l4s.,    eL--4o-3m., 

-5S-4m.  and   +740m.  Ottawa  L  =  +42-8m.  and   +53-8m.,    T„  = 

19h.57ni.20s.  Berkeley  eLX  -  -h22-9m.  (?eSN).  San  Fernando  MN  = 

lom.oOs..  IS  = +23m.47s..  iSE  = +23m.o5s., 
SJ  - -r28m.57s.      (?SR,).  Paris      MN  = 

Moncalieri  MN  =  +58-3m.  Uccle  MN  = 

+  5G-lm.  Florence— one   hour    has    been    deducted    from    the    readings. 

Rocca  di  Papa  gives  two  sets  of  records  :  for  the  first  we  also  have  L=  +78-3m. 
and  for  the  second  L  =  +46-0m..  and  LN  =  +56  •4m.  Strasbourg  MN  = 

-63-7ni.  De   Bilt   ePRi  =  +  18m.2s.  Himolulu  record   at    +42m.38s. 

Hamburg  eL  also  at    +43-8ni.,  MN  =  +61-9m.  Athens  IE  = +25m.22s., 

MN  =  +62-3m.  Rivervicw     eS -- +34m.29s.      (?SRi).  Batavia     eE  = 

T-42m.36s..      eLE  = +105-5ni.  Zi-ka-wei      MN=+106-4m.  These 

observations  of  M  have  been  increased  by  1  hour  to  accord  with  the  observa- 
tions of  S. 


-54-3m.  Coimbra  PRiN  = 

To  =19h.57m.35s.  Victoria 

r54-8m..   To  ^19h.58m.l5s. 


Aug.  3d.  Readings  also  at  Oh.  (Manila),  2h.  (Taihoku),  4h.  (Taihoku  and 
Zi-ka-wei),  5h.  (Taihoku  (2).  Manila,  Zi-ka-wei,  and  Mizusawa),  6h. 
(De  Bilt),  8h.  and  13h.  (2),  and  14h.  (La  Paz),  19h.  (Stonyhiu'st),  21h.  (5), 
22h.,  and  23h.  (La  Paz). 

Aug.  4d.  Readings  at  Oh.  (San  Fernando),  Ih.  (Moncalieri),  2h.  (De  Bilt,  Helwan, 
and  Paris),  3h.  (La  Paz),  4h.  (Kobe),  6h.  (near  Mizusawa),  12h.  (La  Paz), 
18h.  (near  Rocca  di  Papa  and  Pompeii),  l!)h.  (near  Rocca  di  Papa),  23h. 
(San  Fernando). 


Aug.  od.  19h.  Im.  44s.     Epicentre  21=1N.  121  •7E.  (as  on  1919  May  4d.). 

A  =  -  -490,   B  =  +  -794,  C  =  +  -360  ;  D  =  +  -851,  E  =  +  -526  ; 

G  =  -189,   H  =  +  -306,  K=--933. 


P.       O  -C. 


S. 


o-c. 


M. 


Hokoto 

3  1 

321 

0   53 

+    4 



Taihoku 

3-9 

0 

1      3 

+    2 

— 

Manila 

6-5 

186 

— 

— 

3      6 

Zi-ka-wei 

101 

359 

e  2  25 

-   6 

e  4  31 

Colombo 

42-9 

257 

29   16 

'L 

— 

Helwan 

79-9 

298 

51   16 

? 

— 

Vienna 

84-0 

321 

— 

— 

— 

Hamburg 

85-1 

326 

— 

— 

— 

De  Bilt 

88-4 

327 

— 

— 

— 

Strasbourg 

88-9 

323 

— 

— 

— 

Uccle 

89-5 

326 

— 

— ■ 

— 

Eskdalemuir 

90-4 

333 

— 

— 

• — 

Moncalieri 

90-8 

320 

— 

— 

e  46  43 

Stonyhiu'st 

911 

331 

— 

— 

— 

Kew 

91-5 

328 

— 

— 

— 

Tortosa 

97-4 

319 

— 

— 

— 

San  Fernando 

104-3 

319 

57    16 

?L 

— 

—  11 

—  1-5 
1-  9  81 
-   1  — 

—  (29-3) 

—  e  42-3 

—  e  43-3 

—  e  47  -3 

—  e  48-3 

—  e  46-3 

—  43-3 
IL  50-3 

—  49-8 


Additional  readings  :    Manila  gives  MN  =  +8-9m. 
To  =19h.lm.35s.  Helwan  PN=+46m.l6s. 


—  e  51-3 

—  (57-3) 


9-2 
5-4 


51-3 
51-3 

48-4 


52-3 
55-3 


Zi-ka-wei  MN 
De  Bilt  MN  - 


=  +6-9m. 
48  •2m. 


Aug.  5d.  Readings  also  at  4h.  (Barcelona),  llh.  (La  Paz),  14h.  (Taihoku),  17h. 
and  19h.  (Taihoku). 

Aug.  6d.  Readings  at  Oh.  and  Sh.  (La  Paz).  15h  (Apia  and  La  Paz),  18h.  (near 
Tokvo,  Osaka,  and  Mizusawa).  191i.  (Tailioku).  20h.  (Manila),  2Ih. 
(Taihoku),  22h.  (Apia),  23h.  (Manila  and  Taihoku). 


Aug.  7d.  Readings  also  at  Oh.  (De  Bilt),  Ih.  (.San  Fernando),  2h.  (Vieques  and 
La  Paz),  61i.  (Tacubava),  9h.  and  lOh.  (La  Paz),  llh.  (near  Tacubaya 
and  Oaxaca),  13h.  (near  Oaxaca),  17h.  (2)  and  18h.  (3)  (La  Paz),  19h, 
(Helwan),  21h.  (Taihoku). 
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Aus'.  6d.  Readings  at  Oh.  (La  Paz),  Ih.  (Helwan),  3h.  (near  Tokyo),  6h.  (Uccle), 
lOh.  (Slanilaand  Batavia),  12h.  (La  Paz),  13h.  (Manila),  16h.  (Taihoku), 
21h.  (San  Fernando),  23h.  (Calcutta). 

Augr.  9d.  Readings  at  Ih.  (Batavia),  4h.  (near  Tacubaya),  5h.  (near  Manila), 
lOh.  (Cape  To\ra),  12h.  (Helwan),  17h.  (Manila),  21h.  (San  Fernando), 
22h.  (Apia). 

Aug.  lOd.  20h.  i8m.  30s.     Epicentre  iO°-9S.  177°-1E.  (as  on  1917  Aug.  Sd.). 

A  =  - -755,  B  =  -^  038,  C  =  - -655  ;  D  =  +  051,   E  =  +  -999  ; 

G  =  +-654,   H  =  -033,  K  =  --756. 


A 

Az.            P. 

O-C. 

S. 

O  -C.       L. 

M. 

„ 

o          m.  s. 

s. 

m.  s. 

s.          m. 

m. 

Riverview 

21-7 

281      e  5     0 

-  1 

19     1 

+   2    e  121 

14-4 

Vienna 

164  0 

305     i  19  58 

[-13] 

— 

—          — 

21  0 

Hamburg 

164-7 

330    e  19  50 

[-22] 

— 

—          — 

— 

De  Bilt 

167-6 

337          — 

- — 

—   e  82-5 

89  1 

Strasbourg 

169-3 

319    e  20     4 

[-10] 



Moucalieri 

171-2 

301          — 

e  60  30 

?         74-7 

— 

3ditional  readings  :     Rii 

'crview  gives 

S=  +8m.56s.. 

MX  =  -fl6-2m. 

De 

Bilt  MX  = 

+  85 

■9m. 

Aug.  lOd.  21h.  53m.  49s.     Epicentre  36°-3X.  26°-3E.  (as  on  1918  July  16d.). 

A  =  4-  -722,   B  =  -f  -357,  C  =  +  -592  ;  D  =  +  -443,  E  =  -  -897  ; 

G  =  +-531,   H=+-262,  K  =  --806. 

A       Az.           P.       O-C.         S.           O-C.       L.  M. 

c          e         m.  s.         s.         m.  s.            s.          m.  m. 

—  1-2  1-6 
-18          —  — 

—  —       11-7 

—  e  90  — 


Athens 

2-6 

311 

0  41 

0 

— 

Pompeii          E 

10-2 

299 

4   17 

?s 

(4   17 

Vienna 

140 

332 

e  3  29 

+   3 

Strasbourg 

18-3 

318 

— 

— 

— 

Hamburg 

20-7 

332 

e  4  47 

-   2 

— 

Uccle 

21-4 

320 

— 

— 

e  8  52 

De  Bilt 

21  7 

323 

— 

— 

e  8  57 

■   2  —       15-2 

Additional  readings:     Athens  gives  m  = +54s.         De  Bilt  MX  =  +14-6m. 

Aug.  lOd.  Readings  also  at  2h.  (La  Paz),  5h.  (near  Mizusawa),  6h.  (Port  au 
Prince).  7h.  (La  Paz).  9h.  (La  Paz  and  Melbourne).  19h.  (La  Paz),  20h. 
(Manila),  22h.   (De  Bilt  and  Tacubaya),   23h.   (near  Tacubaya). 

Aug.  lid.  Readings  at  .5h.  (near  Athens),  8h.  (Apia),  13h.  (Batavia  and  Manila), 
20h.  (Victoria.  Toronto,  Rio  Tinto.  La  Paz,  Tacubaya,  De  Bilt,  and  near 
Manila),  21h.  (.San  Fernando,  Uccle,  Hehvan,  and  Paris). 

Aug.  12d.  6h.  20m.  55s.     Epicentre  25°  ON.  46"  OW.  (as  on  1919  Jan.  8d.). 

A=  4- -630,  B  =  --652,  C=  +423  ;  D  =  --719,  E  =  --695  ; 

G  =  +  -294,   H  =  --304,  K  =  --906. 

A       Az.  P.       O-C.         S.        O-C.         L.  M. 

o  o  m.  s.         s.         m.  s.  s.  m.  m. 


Washington 

29-6 

305 

6   17 

—    7 

11  35 

+   8 

15-2 

— 

Toronto 

330 

316 

— 

— 

— 

e  18-6 

21-2 

Coimbra 

34-8 

54 

e  2  54 

' 

8     4 

;pRi 

16-6 

San  Fernando 

E.     35-8 

61 

15     5 

?'l 

— 

— 

(15-1) 

231 

Chicago 

3S-1 

309 

7      0 

-39 

13      5 

-34 

18-3 

— 

Eskdalemmr 

43-4 

35 

— 

— 

— 

. — . 

19-1 

— . 

Edinbvirgh 

43-7 

35 

8      5 

-19 

— 

— 

— . 

Paris 

44-5 

45 

e  8  26 

-   4 

e  15     9 

0 

22  1 

24  1 

L^ccle 

46  1 

42 

e  8  35 

-   6 

e  15  31 

+   2 

e  20-1 

— 

De  Bilt 

46-9 

42 

e  8  59 

+  13 

e  15  48 

+  8 

e  21-6 

24-4 

Moucalieri 

47-3 

51 

— 

— 

e  15  48 

+   3 

23-2 

— 

Strasbourg 

47-8 

47 

c  S     5 

-48 



Hamburg 

50-1 

40 

e  9     5 

-   3 

— 

— 

c  25-5 

271 

Vienna 

53-5 

47 

— 

— 

e  19     5 

? 

— 

. — . 

Victoria 

63-6 

313 

30  40 

?L 

— 

— 

(30-7) 

37-6 

Additional    rea 

dings  :       Coimbr 

a    gives 

ePE  = 

=  +4m.l4s. 

San    Fernando 

MX  =  +24  Im.         De  Bilt  MX  =  +23 -gm.,  To  =6h.21m.lJ 
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Aug.  12(1.     Readings  also  at  oh.  (De  Bilt),  6h.  (Helwan  and  near  La  Paz),  9h. 
(near  Mizusawa),  20h.  (Pompeu),  21h.  (Chicago),  22h.  (near  Taihoku). 

Ausr.  13d.  2h.  2m.  4.5s.     Epicentre  18°-5S.  6.S'-.5W.  (as  on  191S  Aiigr.  17d.). 

A-  +i23,  B---849,  C  =  --317  ;  D  =  --895,   E-  --440  ; 

G  =  -142,   H  =  +  -284,  K  =  --948. 


A 

Az. 

P. 

0-C. 

c 

O-C. 

L. 

M. 

„ 

J, 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

La  Paz 

4-8 

294 

i  1   16 

+   2 

2 

3 

-   8 

2  1 

2-2 

Rio  de  Janeiro    E. 

19  5 

107 

4  51 

+  16 

10 

57 

?L 

130 

140 

Washington 

58-8 

348 

10      1 

-   3 

18 

1 

-   8 

e  30-8 

. — 

Harvard               x. 

61-3 

354 

e  10  19 

-   2 

e  18 

39 

-   1 

— 

- — 

Ithaca 

62  0 

349 

e  10   15 

-10 

— 

— 

— 

Toronto 

63-8 

347 

i  9  33 

-64 

(19 

lo) 

+    4 

19-2 

20-6 

Chicago 

04  -2 

340 

9   56 

-43 

18 

19 

-56 

c  32-2 

— 

Ottawa 

(i4-8 

351 

i  10  45 

+    1 

i  19 

23 

0 

— 

— 

Cape  Towni 

73-4 

121 

22      7 

?S 

(22 

7) 

+  60 

— 

— 

San  Fernando 

771 

44 

13      3 

+  61 

— 

— 

23-2 

Coimbra                e. 

7  7-9 

40 

12   45 

+  39 

22 

31 

+  32 

33-7 

• — 

X. 

77-9 

40 

12   49 

+  43 

e  22 

35 

+  36 

— 

— . 

Granada 

79-2 

45 

12   33 

+  19 

17 

43 

?PR, 

— 

— 

Algiers 

83-6 

48 

e  12  57 

+  17 

23 

15 

+  10 

42-8 

45-2 

Tortosa 

83-9 

43 

12  45 

+    4 

23 

16 

+    8 

37-4 

60  0 

Oxford 

88-6 

33 

e  11   33 

-95 

i  23 

35 

-24 

— 

— 

Stonyhnrst 

891 

31 

23  51 

?S 

(23 

ol) 

-13 

— 

54-2 

Paris 

89-2 

37 

— 

— 

i  23 

15 

-50 

37-2 

54-2 

Eskdalemnir 

89-6 

30 

15   29 

2 

23 

43 

-27 

— 

— 

Edinburgh 

90-0 

29 

— 

— 

23 

15 

-59 

— 

— 

Moncalieri 

90 -.5 

42 

e  17   24 

?PR, 

31 

21 

?SR, 

47-9 

— 

Uccle 

91  1 

36 

e  13     3 

-19 

123 

54 

-31 

e  43-2 

. — • 

Strasbourg 

92  1 

40 

e  13  39 

+  11 

e  24 

1 

-35 

■ — 

■ — 

De  Bilt 

92-2 

35 

13  36 

+   8 

i  24 

0 

-37 

e  44-2 

49-5 

Pompeii                e. 

93-4 

48 

16  33 

? 

23 

23 

-86 

. — 

— 

Hamburg 

95-5 

35 

e  17   15 

?PRi 

i24 

18 

-53 

c  43-2 

— 

Vienna 

97-3 

41 

c  17   45 

2PR, 

e  24 

25 

-64 

— 

— 

Helwan 

103-2 

63 

24   15 

?S 

(24 

15) 

-131 

— 

— 

Colombo 

142-5 

103 

85   15 

?L 

— 

(85-2) 

95  -2 

;Mizusawa            e. 

150-3 

319 

(19  45)  [-111 

19 

45 

?[P] 

— 

Batavia 

153-6 

158 

20     2 

[+   1] 

— 

- 

— 

• — 

Manila 

174-2 

228 

e  20  33 

[+17] 

— 

- 

— 

■ — 

— 

Additional  readings  and  notes  :  Rio  de  Janeiro  gives  its  readings  at  Oh.     Ottawa 
iN  = +llm.21s.,     e  =  +13m.42s..     i=+20m.5s.     and      +21m.l5s.  San 

Fernando  MN  = +24  ^m.  Oxford  PR,  =  + 17m. 21s.  Paris  MN  = 

+  47-2ni.  Uccle     PR,  = +16m.51s.  De     Bilt     cPR,  = +17m.24s., 

MN  =  +59-2m..     To  =2h.3m.54s.  Pompeii    gives    its    readings    at    Ih. 

Mizusawa    PN  = +(19m.51s.),    O-C  =[-5].  Helwan    PN  =  +30m.l5s. 

Aug.  13d.  Readings  also  at  Ih.  (Taihoku),  8h.  (Georgetown),  12h.  (near  Tacw- 
baya),  14h.  (Calcutta).  16h.  (Tja  Paz  and  near  Tokyo),  21h.  (La  Paz 
and  San  Fernando). 

Aug.  ltd.  Readings  at  Oh.  (I^a  Paz).  4h.  (San  Fernando),  8h.  (^^ononlicri).  Oh. 
(La  Paz,  Colombo,  and  Helwan).  21h.  (Stonyliurst  (2)  ). 

Aug.  15(1.  Oh.  59m.  8s.      Epicentre  22"  ■2N.  93--2E. 

A  -  -  052,  B  -  +  -924.  C  =  +  -378  ;         D  =  +  -998,  E  =  +  -056  ; 
a--021,  H=+-377,  K  =  --926. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

;, 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Calcutta 

4°  5 

275 

1   10 

0 

2   10 

■)-   6 

3-6 

- — 

Simla 

10-8 

306 

5   16 

+  74 

. — ■ 

— 

— 

8-9 

Kodaikanal 

19-3 

234 

13  28 

; 

— 

— 

■ — 

— 

Bombay 

19  4 

264 

S   21 

'S 

(8  21) 

+  11 

— 

— 

Colombo 

20  -0 

1)92 

.S  52 

?S 

(8  52) 

+  29 

— 

— 

Taihoku 

2<!1 

'78 

- — 

— 

e  11   13 

+  49 

— 

— 

Zi-ka-wei 

26  -6 

64 

e  5  52 

-   2 

c  10  24 

-   9 

— 

— 

Continued  on  next  page. 
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o-c. 


s. 


o-c. 


M. 


„ 

„ 

m.  s. 

8.         m.  s. 

s. 

m. 

m. 

Batavia 

31-4 

155 

e  7     6 

+  24         — 

— 

— . 

141 

Hamburg 

68-3 

323 

— 

—       26  52 

?SRi 

— - 

— 

Strasbourg 

70-6 

316 

c  11   24 

+   3          — 

— 

e  37  -9 

— 

Moncalieri 

71-4 

313 

— 

—    e  21  49 

+  66 

40-6 

— 

De  Bilt 

71-5 

320 

— 

—    e  20  53 

+   9 

— 

46-3 

Uccle 

7  2 -2 

320 

— 

—    e  20  47 

-   5 

e  36-9 

39-9 

Paris 

73-9 

318 

— 

. —         

39-9 

40-9 

Edinbiu-gh 

75-2 

325. 

■ — 

—       28  52 

?SRi 

— 

— 

Stonyhurst 

75-4 

321 

44  34 

?L            — 

(44-6) 

— 

La  Paz 

lGl-5 

285 

20   14 

+    5J         — 

— 

— 

Jditional  readiug 

s  :       :Moiicaliori    gives 

S?  =  -r32m.l9s. 

D 

e    Bilt 

MX  = 

+  4U-4m. 

1920.     Aug.  15d.  8h.  16m.  33s.       Epicentre  13°  OS.  166°  8E. 


(as  on  1919  Nov.  20d.). 

A  =  -  -949,  B  =  +  -222,  C  =  -  -225  ;         D  =  +  -228,  E  =  +  • 
G  =  +-219,  H  =  -051,  K  =  --974. 


>74  ; 


A  deptli  of  focus  0-030  has  beeu  assumed  for  this  sliock,  as  was  doue  in  the 
case  of  a  former  shock  from  the  same  origin  (1918  Dec.  14d.). 


Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

„ 

m 

s. 

s. 

m.   s. 

s. 

m. 

m. 

Apia 

-1-2 

20 

•8 

95 

4 

40 

-   4 

i9      2 

-47 

10-6 

_ 

Riveniew 

-1-6 

25 

•2 

213 

15 

31 

-T-   7 

(■  9    44 

-  8 

e  10-2 

11-2 

Sydney 

-1-6 

25 

•2 

213 

5 

15 

-   9 

9     39 

+  3 

12-8 

150 

Christchnrch 

-2-1 

31 

■0 

170 

8 

39 

V  PJi, 

13     33 

?  PIJ, 

17-3 

26-2 

Melbourne 

-2-1 

31 

•5 

214 

6 

45 

-23 

12      3 

+  39 

18-4 

19-8 

Honohilu 

-30 

48 

•6 

46 

i  8 

45 

-r    8 

i  15    33 

+  11 

e22-4 

32-4 

Manila 

-3-3 

53 

•2 

300 

e9 

7 

-     1 

lie      1) 

-17 

16-0 

16-8 

Tokyo 

-3-4 

55 

•0 

334 

9 

22 

-^   5 

12    52 

?PR, 

14-9 

17-7 

Osaka 

-3-4 

56 

•2 

329 

9 

17 

-   8 

16    55 

+   1 

23-9 

28-3 

Mizusawa 

E.     -3-5 

57 

•4 

339 

9 

32 

0 

17      8 

0 

— 



N.     -3-5 

57 

4 

339 

9 

31 

-   1 

17      6 

-   2 





Nagasaki 

-3-5 

57 

8 

325 

e9 

10 

-25 

— 

— 

9-6 



Taiiioku 

-3-5 

58 

3 

311 

e9 

39 

+  1 

(17     18) 

-   1 

17-3 



Batavia 

-3-6 

59 

4 

270 

i  9 

26 

-19 

— 

e26-7 



Zi-ka-wei 

-3-6 

62 

316 

10 

9 

-  7 

c  19     17 

T-72 





Ootomari 

-3-7 

63 

343 

9 

54 

-16 

— 







Berkeley            n.     -41 

83 

5 

49 

e  12 

14 

-   1 

— 

— 





Calcutta 

-4-1 

84 

6 

295 

12 

39 

-rl7 









Victoria 

-4-1 

86 

9 

36 

11 

32 

-63 

'22         21; 

-34 

22-4 

29-2 

Colombo 

-4-2 

88 

277 

>12 

27, 

-18 

12    27 

?P 

24-4 

25-4 

Tucson               E.     -4-2 

90 

57 

L-  12 

54 

-   1 

23    40 

+  7 

41-8 

46-2 

Kodaikanal 

-4-2 

91 

280 

17 

33 

?PRi 

(23      9) 

-36 

23-2 

24-4 

Simla 

-4-3 

96 

300 

— 

— 

e22    33 

-124 



45-6 

Bombay 

-4-4 

97 

286 

13 

41 

-  6 

— 





Maurifiub 

-4-5 

102 

246 

23 

39 

'-■  S 

'23     39) 

-119 



54-2 

Chicago 

— 

110 

49 

17 

25 

?  i'K, 

27    27 

-   3 

53 

4 



Ann  Arbor        e.       — 

113 

49 

17 

51 

[-40] 

28      9 

+  14 

50 

7 



N.        — 

113 

49 

— 

— 

28      3 

^  8 

50 

6 



Toronto 

— 

116 

47 



— 

30    21 

+  122 

e64 

6 



La  Paz 

— 

118 

117 

i  18 

50 

[+  3] 

29    49 

-1-74 

56 

4 

65-0 

Itliaca 

— 

118 

48 

— 

— 

— 

e52 

4 



Washington 

— 

118 

51 

19 

27 

[  +  39] 

29    27 

+  50 

e53 

4 



Ottawa 

— 

118 

45 

el8 

37 

■-11] 

29    35 

+  58 

c50 

4 



Cape  Town 



124 

2 

212 

23 

9 

?PE, 





73-6 

Lemberg 

— 

132 

2 

328 

— 

e28    33 

? 

_ 

87-6 

Dyce 

— 

135 

0 

352 

i  19 

11 

[-19] 

— 

— 



22-7 

Hamburg 

— 

135 

5 

340 

i  19 

9 

-22] 

e22    21 

V  PRi 

e63-4 

Edinburgh 

— 

136- 

4 

352 

18 

27 

-66J 

— 

63-4 

75-4 

Eskdalenmir 



137 

0 

352 

c  18 

58 

-361 





22-4 

Vienna 

— 

137- 

1 

331 

19 

2 

r-321 

_ 



39-4 

72-4 

De  Bilt 

— 

138 

2 

343 

19 

11 

[-25] 

— 

— 

e60-4 

720 

Stonyhurst 

— 

138- 

3 

351 

22 

27 

?PR, 





23-4 

Athens 

— 

138- 

8 

314 

e  19 

18 

[-20] 

22    47 

yPR, 

- 

Continued  vn  next  puyc. 
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Corr. 

for 

Focus 

A 

A/. 

P 

u-C 

S. 

O-C. 

L. 

M. 

^ 

g 

m. 

s. 

s. 

m.    s. 

s. 

m. 

m. 

Uccle 

_ 

139-6 

343 

19 

13 

-26] 

_ 

_ 

45-4 

68-6 

Oxford 

— 

140-0 

349 

19 

17 

-22' 

22    42 

?PRi 

— 

77-2 

Strasbourg 

— 

140-4 

338 

19 

8 

-32" 

— 

— 

e66-4 

81-4 

Zurich 

— 

141-1 

336 

e  19 

10 

■-31' 

— 

— 

— 

— 

Padova 

— 

141-2 

332 

18 

46 

-55 

24      1 

?PR, 

_ 

— 

Paris 

— 

141-9 

345 

el9 

19 

■-24 

122    54 

?PR, 

51-4 

79-4 

BesaiK^on 

— 

142-2 

339 

19 

19 

■-24 

22    28 

?PR. 

53-4 

— 

Pompeii            e. 

— 

143-2 

324 

18 

26 

-79' 

25    36 

31-4 

— 

Moncalieri 

— 

143-4 

335 

19 

19 

■-27 

37     14 

y 

60-4 

88-2 

Barcelona 

— 

148-4 

337 

i  19 

34 

"-19 

— 

— 

201 

— 

Tortosa 

— 

149-7 

339 

19 

35 

-20' 

— 

— 

53-8 

82-0 

Algiers 

— 

152-1 

332 

19 

35 

l-^* 

— 

— 

41-4 

79-0 

Coimbra            b. 

— 

152-5 

352 

20 

17 

+  17' 

29    17 

y 

43-4 

84-8 

N. 

— 

152-5 

352 

20 

14 

■+14 

— 

— 

— 

86-6 

Granada 

— 

154-3 

342 

20 

44 

+  43" 

32      1 

? 

— 

— 

San  Fernando 

— 

155-7 

346 

19 

47 

-16" 

- 

— 

— 

116-4 

Additional  readings  :    Apia  gives  PRi  = +5m.36s.,  i  = +6m.47s.  River-view 

iP  =  +5m.2s.,      PR,  =  +6m.6s.      and       +6m.23s.,      PS  = +10m.6s.,      T.  = 
8h.l4m.l7s.      Epicentre   1"-0S.    163=-5E.  Manila  S=+13m.37s.,   MX  = 

+  17 -Om.  Osaka    MX  =  +25-lni.,    To  =8h.l6m.l8s.  Taihoku    e  = 

+  10m.33s.  Berkeley    ePE  = +12m.26s.  Colombo    P  =  +6ni.27s. 

Toronto    L  =  -ri6-2m.,    eL  =  +72-2ni.  La  Paz    i  = +29m.l6s.,    T„  = 

8h.22m.l7s.  Ottawa    SR,E  = +36ni.9s.,    L  =  +69-4m.,    and     +72-4m., 

+  82-4m.,    and     +103-4m.,    T„  =8h.22m.8s.  Lemberg    e=+38m.45s. 

Dvce  i  =  +llm.7s.  Vienna   iP  = -!-19m.lls.,    PR,  = +21m.5os..    PR,  = 

+  22m.45s.  De  Bilt  PR,  = +22m.3s.,  MN  =  +70-8m.  Uccle  PR,  = 

-22m.9s.  Strasbour<;  l'R,ZN  = +22m.]2s.  Barcelona  i  = -20m.  16s. 


Coimbra     PR,X 
PRjE  =  +24m.-lls. 


22m.49s.,      PR,E  ?  = +22m.41s.,      PRjX  = +24m.498., 
San  Fernando  MX  =  +95 -Om. 


Aug.  15d.  Readings  also  at  Oh.  (Cliicago),  Ih.  (Eskdalemuir,  Uccle,  De  BUt,  and 
near  Mizusawa  and  Tokyo),  2h.  (!Mizusawa  and  Florence),  6h.  (Helwan, 
La  l^az,  and  Stonyhiirst),  8h.  (Moncalieri  and  Batavia),  llh.  (near  Osaka, 
Kobe,  and  Tokyo),  12h.  (MoncaUeri),  13h.  (Melboiu-ne,  Sydney,  River- 
view,  and  near  Tacnbaya),  14h.  (Hehvau.  Uccle.  and  De  Bilt),  21h. 
(La  Paz  and  Taiiioku),  22h.  (De  Bilt,  Taihoku  (2),  Zi-ka-wei  (2),  and 
Manila). 


Aug.  16d.  14h.  41m.  38s. 

A  =  +  -804,  B  = 

G 


Epicentre  34° -OX.  14= -OE.  (as  on  1920  July  20d.). 
■201,  C  =  +  -059  ;         D  =  -  -242,  E  =  -  -970  ; 
+  -543,   H  =  +135,  K  = 


Pompeii 

Athens 

Florence 

Padova 

Moncalieri 

Ziirich 

Vienna 

Helwan 

Strasbourg 

Paris 

Lemberg 

Uccle 

De  Bilt 

Hamb\u"g 

Eskdalemuir 


6-8 
8-8 
10-0 
11-5 
12  0 
14-0 
14-3 
15-2 
15-3 
17-1 
17-4 
18-2 
19  2 
19-8 
24-4 


Az. 


62 
348 
353 
338 
345 
6 
101 
344 
334 

22 
340 
343 
353 
336 


m.  s. 

1  44 

2  15 
5  22 

3  37 
e  5  10 
e  4  19 

3  30 
13  22 
e  4  22 

c  5  40 


O-C. 

s. 

0 

_    •> 

2l" 

+  45 

?S 

+  53 

0 


•829. 
S. 


(5   10) 
0     1 


O-C. 


l. 


-   8  — 

?  13-0 

—        (5-4) 


14 


—  7    22 


8  22 
e  8  22 


9-2 
e  6-4 

8-4 


—  e  101 
+  14  6  10-0 
+   3  — 

—  12-4 


M. 

m. 
3-2 
3-2 

8-4 

110 
6-9 


7-5 


10-7 
12-1 


Additional    readings:       Padova    gives    +5m.52s. +10m.30s.    and    +18m.22s. 
Moncalieri  S  =  +7m.42s.  (?SRi). 


Aug. 


lOd.      Readings  also  at  2h.  (Manila  and  San  Fernando),  6h.  (Helwan),  17h. 
(near  Tokyo),  21h.  (San  Fernando),  22h.  (Bata-via  and  La  Paz). 
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Aug 


.  17d.  7h. 

42m. 

50s.     Epicentre  44  •5N. 

140  -OE, 

.  (as  on 

1919  Mar.  12d.). 

A  =  - 

-•546, 

B-+-458,  C 

=  +-701 

;         D  = 

+  -643, 

E  =  + 

•766  ; 

G  =  - 

■■537, 

H  =  +-451,  K=- 

-•713. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootomari 

2-9 

42 

0  55 

+  10 

— 

— 

1-4 

2  1 

Mizusawa 

L            E. 

5-5 

170 

1   18 

-   7 

2    11 

-20 

— 

— 

N. 

5-5 

170 

1   23 

2 

2    16 

-15 

— 

— 

Tokyo 

8-9 

181 

2   24 

+    9 

— 

— 

36 

3-6 

Kobe 

10-5 

202 

— 

— 

4  59 

+  16 

5  0 

5^0 

Zi-ka-wei 

19-7 

233 

e  4  31 

-   6 

— 

— 

— 

— 

De  Bilt 

75-8 

333 

— 

— 

— 

— 

c  37-2 

42-2 

Uccle 

77-2 

333 

— 

— . 

— 

— . 

e  38^2 

— 

La  Paz 

143-3 

49 

21    30 

?PKi 

— 

— 

— 

— 

obe  gives 

its  reading  at  61i. 

Dc  Bilt  MN  =  +47 -Om. 

Aug.  17d.  Readings  also  at  Oli.  and  Hi.  (Lick).  21i.  (8ti-asboiu-g.  Honolulu,  and 
near  Tokyo  and  Apia),  31i.  (Victoria,  Uccle,  8an  Fernando,  and  De  Bilt), 
4h.  (Helwan),  7h.  (Lick),  8h.  (near  Port  au  Prince),  16h.  (near  Mizusawa), 
20b.  (De  Bilt),  21b.  (San  Fernando  and  Manila). 

Aug.  18d.  Readings  at  lb.  (near  Kobe),  5b.  (Helwan  and  Colombo),  7b.  (Zi-ka- 
wei  and  Taihoku  (2)  ),  9b.  (Helwan),  lOh.  (Taiboku),  lib.  (Rio  Tinto), 
19b.  (Taiboku),  20b.  (iSan  Fernando),  21b.  (Helwan,  Paris,  De  Bilt, 
Hambui'g,  and  near  Calcutta). 

Aug.  19d.  Readings  at  lb.  (Taihoku,  .Simla,  Zi-ka-wei,  and  Manila),  2b.  (Taiboku, 
MoncaUeri,  Uccle,  De  Bilt,  and  Eskdalemuir),  3b.  and  4b.  (La  Paz),  7b. 
(near  Rocca  di  Papa),  Sli.  (La  Paz),  10b.  (MoncaUeri),  lib.  (near  Tacu- 
baya),  19h.  (Taiboku),  21b.  (Tortosa  and  near  La  Paz),  23b.  (San  Fer- 
nando and  ISIizusawa). 


1920.     Aug.  20d.  16h.  15m.  28s.      Epicentre  38°  OS.  73°  5W. 


(Suggested  by  La  Paz). 


A  =  + 

•224, 

B  =  --755,  C 

;  =  — ■ 

■616 

;        D 

=  -•959, 

E  =  - 

■•284  ; 

G  =  - 

•175, 

H  = 

+  -5 

90,   K  = 

=  --788. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

22  0 

14 

i  5 

8 

+   3 

i  9   15 

+  10 

11  5 

15  7 

Vieques 

E. 

56^7 

9 

— 

- 

— 

17   41 

-   1 

e  26  5 

31-4 

Oaxaca 

59  3 

333 

20 

17 

>. 

27   34 

? 

31  3 

341 

Tacubaya 

62  3 

331 

10 

45 

^18 

19     5 

+  13 

28^2 

36-8 

Cape  To\\u 

71^2 

119 

12 

4 

+  40 

21    14 

+  34 

53^7 

Cheltenham 

N. 

76-8 

358 

c  12 

I 

-r     1 

21   48 

+    1 

48-5 

— 

Georgetown 

77-0 

357 

— 

- 



— 

— 

e  40-7 

— 

Washington 

77-0 

357 

11 

57 

-    4 

21   40 

-   9 

37-0 



Tucson 

E. 

78^5 

329 

- 

— 

— 

— . 

38-6 

45-4 

Harvard 

E. 

S0^4 

1 

e  11 

39 

-42 

22  25 

-   3 

404 

Ithaca 

80-5 

358 

e  11 

42 

-40 

21  44 

-45 

36-2 

— 

Chicago 

80^6 

350 

11 

22 

-61 

21  28 

-62 

38^8 

— 

Toronto 

81-8 

356 

— 

- 

— 

— 

— 

46  9 

54-8 

Ottawa 

83-4 

359 

i  12 

35 

-   3 

i  22  53 

-   8 

e  37^0 

— 

Lick 

87^5 

323 

— 

- 

— 

— 

. — 

e  42-3 

. . 

Apia 

87-9 

256 

- 

— 

23  50 

-   1 

40  -9 



Berkeley 

Z. 

88-2 

323 

e  13 

2 

-    4 

— 

— 

e  42-2 

— 

Melbourne 

96-3 

210 

24 

2 

?S 

(24      2) 

-77 

47-2 

52-3 

San  Fernando 

97-0 

49 

17 

50 

?PR, 

24   38 

-48 

46-8 

63-5 

Victoria 

97  1 

329 

23 

40 

m 

(23  40) 

-107 

42-8 

51-2 

Riverview 

97  1 

217 

e  24 

10 

?S    (e  24  10) 

-77 

c  438 

491 

Rio  Tuito 

97-6 

47 

25 

32 

?S 

(25  32) 

0 

— 

67  -5 

Coimbra 

E. 

98^2 

43 

e  11 

32 

-149 

24  27 

-71 

43-5 

57-2 

X. 

98-2 

43 

c  17 

5 

?PR, 

— 

— 

— 

57  -5 

Honolulu 

98  •O 

29(1 

— 

— 

— 



c  92  -5 

(Jranada 

99  0 

50 

i  17 

52 

.'PR, 







Adelaide 

101-2 

206 

— 

- 

— . 





c  498 

60-5 

Algiers 

102  6 

52 

c  18 

16 

JPIU 

27   37 

-i-  77 

48-5 

57  •J 

Tortosa 

103  8 

49 

18 

26 

?PR. 

27   31 

+  (iO 

40^6 

63-8 

Continued  on  next  i>age. 
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p.         O-C.        S.  O-C.       L.  M. 


Barcelona 

105  ^ 

50 

e 

18 

35 

?PRi 

- 

— 

e  45-0 

58-5 

Maruitius 

E. 

1061 

133 

23 

32 

? 

— 

— 

— 

34-2 

N. 

1061 

133 

27 

2 

IS 

(27 

2) 

+   9 

— 

54-5 

Oxford 

109-5 

38 

18 

56 

JPRi 

28 

42 

+  78 

— 

63-0 

Paris 

109-8 

41 

e 

18 

58 

?PR, 

128 

39 

+  73 

51-5 

60-5 

Kew 

109-9 

38 

28 

32 

?S 

(28 

32) 

+  65 

— 

71-5 

^tonyhui'st 

110 -'2 

37 

19 

14 

JPR. 

28 

32 

+  62 

63-2 

66-1 

Moncalleri 

110-5 

47 

e 

16 

19 

4-79 

28 

46 

+  73 

45-8 

71-5 

Besancou 

110-7 

45 

19 

0 

JPR, 

- 

54-5 

— 

Eskdalemuir 

110-8 

35 

19 

21 

?PRx 

28 

49 

+  74 

46-5 

64-2 

Ediubiu-ah 

111-2 

34 

19 

17 

?PRi 

28 

56 

+  77 

45-5 

64-8 

Rocca  di  Papa 

111-8 

51 

e 

19 

18 

JPRi 

e  28 

56 

+  72 

e  56-0 

60-6 

X. 

111-8 

51 

e 

19 

18 

J  PR, 

e  27 

12 

-32 

e  51-8 

75-0 

Uccle 

111-9 

40 

e 

18 

32 

[  +   3] 

29 

1 

+  76 

c  51-5 

62  0 

Florence 

112  0 

50 

25 

32 

?S 

35 

32 

I 

54-5 

62-5 

Zurich 

112-3 

46 

- 

— • 

- 

— 

e  55-5 

■ — 

Strasbourg 

112-5 

45 

e 

18 

32 

[+   2] 

e  29 

9 

+  79 

52-0 

66-8 

Pompeii 

E. 

112-5 

53 

17 

40 

[-50] 

27 

40 

-10 

55-5 

66-5 

Dyce 

N. 

112-5 

32 

- 

(29 

10) 

+  80 

29-2 

62-5 

De  Bilt 

E. 

113-0 

40 

- 

— ■ 

27 

32 

22 

e  50-5 

62-6 

N. 

113-0 

40 

- 

— 

e  27 

20 

-34 

e  52-5 

70-2 

Padova 

113-2 

49 

18 

4 

[  -28] 

27 

59 

+    3 

47-9 

67-3 

Hamburg 

116-3 

40 

c 

19 

38 

.«PRi 

e  29 

39 

+  79 

e  53-5 

64-3 

Vienna 

117-3 

46 

- 

• — 

— 

— 

e  53-5 

69-9 

Helwan 

E. 

118-8 

73 

55 

14 

?L 

- 

— 

(55-2) 

78-8 

X. 

118-8 

73 

54 

2 

?L 

— 

- 

— 

(54-0) 

79-9 

Lemberg 

122-5 

49 

- 

— 

- 

— , 

e  63-6 

74-0 

Batavia 

135-8 

180 

e 

20 

53 

?PR, 

- 

— 

e  71-4 

— 

Colombo 

140-6 

138 

25 

32 

1 

- 

— 

81-5 

83-5? 

Kodaikanal 

141-9 

129 

68 

56 

?L 

— 

- 

— 

80-1 

83-4 

Manila 

153-3 

213 

e 

19 

32 

[-28] 

- 

— 

— 

121-3 

Simla 

155-0 

97 

- 

- 

— . 

e  77-8 

81-0 

Zi-ka-wei 

166-0 

245 

e 

24 

53 

2PRi 

e  35 

39 

? 

— 

— 

Additional  readings  :    La  Paz  gives  i  =  +9m.43s.,  To  =161i.l5m.29s.     Epicentre 
38  -Ot?.  73"-5W.,  as  adopted.  Vieques  eLN  =  +26-6m.,  assuming  52  is  a 

misprint  for  42  in  the  reading.         Tacubaya  LN  =  +29 -9m.         Georgetown 
eLN  =  +40-5m.,  LE  =  +47-5m.,  LN  =  +45-8m.  Tucson  LN  =  +39-6m. 

Harvard  L? .' = +36-3m..  L  =  +49-9m.  and    +61-5ni.  and    +109-0m.,  To?  = 
16h.14m.59s.  Toronto  eL  =  +53-lm.  and    +65-9m.  Ottawa  e?X  = 

+  7m.2s.,  eE  =  +27m.52s.,  T„?  =16h.l5m.43s.  Berkeley  eLE  =  +42-4m., 

eLN=+42-5m.  Melbom-ne    S  = +32m.2s.(?SRi).  San    Fernando 

MN  =  +60-5m.  Victoria  S  = +32m. 2s.  Riverview  eS  = +31m.40s., 

e=+41m.l9s.   and   41m. 53s.,   MN^+49-3m.  Adelaide  c  = +51m.50s., 

+  53m.8s.,  and  55m. 32s.  Barcelona  eLi  = +27ni.46s.(  .'S).  Rocca  di 

Papa   LN  = +59-0ni.  Uccle   e^+25m.32s.,   MN=+61-6m.  Stras- 

bourg MX  = +64 -7m.  De  Bilt  eS  = +29m.l8s.  (O-C- -36s.).  Ham- 

burg e  = +30m.2s.,   MN=+65-6m.,    MZ=+65-4m.  Helwan    PEN   in- 

creased by  2hrs.  Moncalieri  MN  =  +66-4m.  Lemberg  e=  +73m.8s. 

Batavia  eL  =  +78 ■4m.  and  85 -4m. 

Aug.  20d.  Readings  also  at  Oh.  (La  Paz),  2h.  (Riverview,  La  Paz,  and  Manila), 
3h.  (Apia),  13h.  (Apia,  Riverview,  and  Moncalieri),  14h.  (Apia,  Stras- 
bourg, Uccle,  Manila,  Pompeii,  Melbom'ue,  Adelaide,  and  Padova),  18h. 
(La  Paz),  19h.  (La  Paz  (3)  ),  22h.  (near  La  Paz),  23h.  (near  Tokyo  and 
near  Rocca  di  Papa). 

Aug.  21d.  21h.  19m.  18s.     Epicentre  53°-0N.  23°-0W.  (very  doubtful). 

A  =  +  -554,  B  =  -  -235,  C  =  +  -799  ;         D  =  -  -391,  E  =  -  -920  ; 
G  =  +-735,  H  =  --312,  K  =  --602. 

A       Az.  P.       O-C. 

m.  s.         s. 

3  12      +16         — 

e  3   13      -42 

e  4  10      +6 
De  Bilt  E.       17  0       82         —  — 

N,       17-0       82         —  —         —  —       c8-5       12-1 

Continued  on  next  page- 


Eskdalemuir- 

11-8 

71 

Edinbiu'gli 

11-8 

68 

Oxford 

1 3  -2 

86 

Kew 

13-9 

87 

Coimbra 

16-2 

136 

Paris 

16-5 

94 

Uccle 

16-9 

86 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

— 

— 

5-7 

— 

— 

— 

— 

11-2 

— 

— 

— 

10-8 

— . 

— 

— 

10-7 

— 

— 

7-9 

10-5 

— 

— 

e  7-7 

12-7 





8-3 

11-7 

— 

— 

c  7-4 

14-3 

127 


o-c. 


o-c. 


L. 


Additional  readings  :    Coimbra  gives  eE  ^  H-5m.27s., 
MN  =  +10  1m..  Hamburg  MN  =  +  lo  -Im. 

S  as  LE?.         Helwau  PE  =  +32m.42s. 


M. 


o 

o 

ni.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Besaiifon 

1!):{ 

90 

10   42 

;l 

— 

— 

(10-7) 

11-7 

Hambiu'g 

19-5 

75 

e  4  30 

+  1 

— 

— 

e  11-7 

15-7 

Strasbovu'g     x. 

19-8 

90 

4   30 

-    9 

— 

— 

e  9-4 

13-7 

Tortosa 

20  0 

118 

4   42 

-t-  1 

— 

— 

91 

14-8 

San  Fernando 

20-3 

138 

1   42 

^ 

— 

— 

— 

— 

Grauada 

20-8 

132 

— 

— 

c  10     2 

?L 

(e  100) 

— 

Moncalieri 

21-5 

99 

— 

— 

e  9  26 

+  31 

12  1 

— 

Vienna 

25  1 

85 

— 

— 

— 

— 

e  15-3 

16-2 

Rocca  di  Papa 

26-3 

101 

— 

— 

— 

— 

e  lC-3 

19-9 

Harvard 

33i 

271 

— 

— 

(13      2) 

+  32 

15-3 

— 

Ottawa 

34-5 

279 

e  7      8 

-    1 

— 

17-7 

— . 

Helwan 

i5-4 

98 

33  42 

i 

— 

— 

— 

— 

MN  =  + 10  im.  Paris 

Harvard  gives  a  possible 


Aug.  21d.     Readings  also  at  Oli.  (San  Fernando),  2h.  (Helwan  and  Moncalieri), 
6h.  (Lick),  8h.  (near  Tokyo),  9h.  (La  Paz),  16h.  (Apia  and  La  Paz). 


Aug. 


22d.      Readings  at  Oh.  (Riverview),  lb.  (near  Tokyo),  4h.  (Helwan),  5h.  and 
llh.  (La  Paz),  21h.  (San  Fernando),  23h.  (Kew). 


Aug.  23d.  Readings  at  21i.  (near  Batavia),  5h.  (La  I'az),  Oh.  (near  Batavia),  7h. 
(La  Paz  and  Taihoku  (2)  ),  lOh.  (near  ^Nlizusawa),  llh.  (La  Paz),  ICh. 
(near-  Mizusawa),  23h.  (Apia,  Tatlioku,  and  San  Fernando). 

Aug.  24d.  Readings  at  2h.  (La  Paz),  17h.  (La  Paz,  Helwau,  and  Moncalieri), 
18h.  (Rio  Tiuto  and  De  Bilt). 


Aug.  25d.  21h.  53ni.  25s 
A  =  -  -842,   B 

Very  doubtful. 


Epicentre  7  -OS.  148°0E.  (as  on  1919  Oct.  21d.). 

=  +  -526,  C  =  -  -122  ;  D  =  +  -530,   E  =  +  -848  ; 

G  =  +  -103,   H  =  --065,  K=--992. 

The  determinations  of  To  from  S  — P  are  quite  discordant. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

27-0 

174 

c  5   23 

-35 

e  10  30 

-11 

e  13-0 

16-2 

27  0 

174 

5   17 

-41 

10  35 

-    6 

14-6 

16-1 

29  -3 

196 

e  6  59 

+  38 

i  11   29 

+   7 

13-1 

18-6 

30-9 

185 

— 

— . 

11   53 

+   3 

18-1 

20-3 

34-4 

309 

e  7   25 

+  17 

— 

. — 

15-6 

. — 

39  0 

226 

9   10 

.'PR, 

13  45 

-   7 

22-6 

— 

40-9 

269 

c  8  23 

+  21 

i  13  59 

-21 

e  24-2 

— 

411 

322 

— 

— 

e  14     7 

-15 

17-5 

— 

43-4 

345 

7   58 

-23 

— 

— 

15-2 

43-5 

348 

8     5 

-17 

— 

— 

— 

— 

601 

60 

11      5 

+  52 

19   29 

+  65 

28-6 

38-3 

S7-7 

250 

37   59 

?L 

— 

— 

(38-0) 

47-2 

94-4 

42 

— 

— 

— 

— 

51-2 

116-5 

299 

21   35 

?PRi 

(29   35) 

+  73 

— 

— 

1171 

226 

64  50 

?L 

— 

. — 

(64-8) 

69-3 

122  0 

324 

e  18  35 

[-23] 

— 

— 

e  47-6 

711 

122-0 

332 

— 

e  20  35 

?PRi 

e  59-6 

62-6 

125-6 

331 

— 

— 

. — 

— 

e  59-6 

64-5 

126  1 

340 

29  35 

?S 

(29  35) 

+    1 

63-6 

— 

126-5 

340 

e  21     5 

?PEi 

e  31     7 

+  90 

52-6 

— . 

126-6 

326 

— 

— 

— 

— 

e  61-6 

63-6 

126-8 

330 

e  21     8 

?PR, 

e  38     5 

?SRi 

e  58-6 

— 

127-4 

319 

0  20     5 

[+53] 

— 

— 

— 

77-7 

127-5 

340 

59  35 

?L 

68  35 

? 

(59-6) 

— . 

128-8 

325 

e  21   21 

?PR, 

39     4 

?SRi 

62  1 

— 

129  0 

330 

e  20  35 

1+79] 

— 

— 

63-6 

64-6 

137-2 

124 

il9  38 

[+   4] 

i  23   12 

?PRi 

— 

— 

140-6 

330 

21   35 

?PRi 

34   14 

■? 

e  64-2 

— 

142-3 

325 

26  35 

2 

— 

— 

Riverview 

Sydney 

Adelaide 

Melbourne 

Manila 

Perth 

Batavia 

Taihoku 

Osaka 

Nagoya 

Honolulu 

Maui'itius       k. 

Victoria 

Helwan 

Cape  Town 

Vienna 

Hamburg 

De  Bilt 

Edinbiirgh 

Eskdalemuir 

Strasboui'g 

Uccle 

Rocca  di  Papa 

Stonyhui-st 

Moncalieri 

Paris 

La  Paz 

Coimbra 

San  Fernando 

Additional  readings:     Riverview  gives  MN  =  +19-2m.,  MZ  =  +18-4m.,  T„  = 
21h.52m.21s.  Perth  SRi  - +17m.38s.  Batavia  i  = +9m. 30s.  De 

Bilt    ePRi= +20m.58s.,    MN  =  +64-8m..  Stonyhm-st    P=+31m.lls., 

iS  of  the  present  shock. 
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Aug.  25(1.     Eeadiiigs  also  at  Oh.  (Sau  Fernando),  31i.  (Balavia),  Sh.  (Manila),  Oh. 
(La  Paz).  17h.  (La  Paz  and  Batavia). 


Aug.  2Gd.  22h.  59in.  54s.     Epicentre  52^-5N.  170°0W. 


A=  -■ 

GOO,   ] 

B  =  -1 

06,  C 

=  +•793 

;         D  =  -174. 

E  =  + 

•985  ; 

G  =  - 

•781, 

H  =  -138,   K 

=  -609. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sitka 

V. 

20-3 

03 

— 

— 

e  8  22 

-   7 





Victoria 

29-5 

79 

(6   10) 

-13 

6   10 

?P 

10-6 

15-5 

Honolulu 

32  i 

158 

e  7   54 

+  62 

12     6 

-   8 

161 

20-9 

Berkeley 

B.V. 

35-8 

95 

e  6  58 

-22 

— 

— 

e  16  2 

— 

Mizusawa 

E. 

35-8 

269 

7   11 

-    9 

12  53 

-14 



X. 

35-8 

269 

7   10 

-10 

12  50 

-17 

— 

— 

Tokyo 

38-9 

268 

7   29 

-16 

e  8  58 

2PRi 

15-2 



Osaka 

42  1 

269 

8      5 

-  7 

— 

— 

— 

18-4 

Kobe 

E.N. 

42-3 

269 

6  53 

-80 

e  14  28 

-11 

e  20^0 

21-4 

Tucson 

E. 

46-5 

91 

e  8  31 

-13 

— 

— 

23-9 

27-5 

Zi-ka-\vei 

531 

276 

e  9  24 

-   3 

e  16  58 

+   1 

Chicago 

53-9 

68 

8    16 

-76 

15   39 

-89 

24-4 

— 

Ann  Arbor 

E. 

55-7 

65 

8   36 

-68 

17      6 

-24 

28-9 

, — 

Toronto 

571 

61 

9   12 

-41 

17   30 

-17 

e  32-9 

39-9 

Taihoku 

57-4 

271 

— 

— 

e  18  33 

+  42 

Ottawa 

58-7 

57 

i    9  52 

-11 

e  17   39 

-28 

e  27  6 

— 

Washington 

(51-7 

62 

10   20 

-    3 

18  36 

-   8 

e  30  0 

— 

Georgetown 

E. 

Gl-7 

62 

i  10   19 

-   4 

18  37 

-   7 

331 

— 

Cheltenham 

X. 

(Jl-9 

62 

10   23 

-   1 

18  44 

-    3 

311 

31-8 

Harvard 

E. 

62-3 

56 

10   25 

-   2 

19  47 

+  55 

e  33-4 

X. 

62-3 

56 

— 

— 

19     5 

+  13 

e  33  3 

— 

Manila 

65-8 

265 

e  11     6 

+  16 

20  24 

+  49 

37-2 

37  2 

Edmbui'gh 

711 

10 

— 

i  20  36 

-   3 

511 

Eskdalemuir 

71-6 

10 

11   28 

+    1 

20  51 

+   6 

331 

(431) 

ytonyhurst 

73-2 

10 

21   24 

?S 

(21   24) 

+  20 

— 

531 

Hambui-g 

74-0 

0 

i  11  44 

+   2 

e  21   16 

+   2 

e  351 

44^8 

De  Bilt 

75-4 

4 

11   52 

+   1 

21   32 

+    2 

e  321 

521 

Kew 

75-7 

9 

— 

48-1 

Uccle 

76-6 

5 

11   57 

_   2 

21   44 

0 

e32-l 

38  •! 

Lemberg 

77-0 

351 

— . 

— 

e  41  0 

521 

Oxford 

77-6 

9 

— 

— 

i  21   29 

-27 

53  7 

Simla 

78-0 

309 

— 

— 

e  20  42 

-78 

e  42  2 

51  0 

Paris 

78-6 

7 

i  12     8 

-   3 

e  22     5 

-   2 

37  1 

531 

Strasbourg 

790 

2 

i  12   11 

-    2 

i  22  13 

+   1 

e  381 

Vienna 

791 

357 

i  12  12 

_   2 

22   14 

+   1 

138-7 

53-8 

Zurich 

80-2 

1 

e  12  18 

-   2 

Padova 

82-0 

359 

10  52 

-98 

22  18 

-28 





Moncalieri 

82-5 

2 

12  32 

-   1 

22  42 

-10 

42-5 

55-4 

Florence 

83-7 

0 

13  26 

+  46 

— 

22^8 

Barcelona 

85-8 

7 

c  12  53 

+    1 

123   19 

-   9 

e  41  8 

Rocca  di  Papa 

85-8 

358 

i  12  47 

-  5 

23   11 

-17 



X. 

85-8 

358 

e  12  45 

-   7 

23  14 

-14 

c  50-0 

62-2 

Coimbra 

E. 

86-0 

13 

c  12  44 

-    9 

i  23  21 

-  9 

e37-6 

54-9 

X. 

86-0 

13 

— 

— 

— 

e  39-7 

55  0 

Tortosa 

86-4 

8 

12  44 

-11 

23  12 

-22 

e  411 

59-2 

Pompeii 

E. 

86-7 

357 

12  40 

-17 

23   10 

-28 

Rio  Tnito 

88 -(5 

13 

30     6 

?SR, 



63-6 

Granada 

89-0 

11 

13     8 

-   6 

23  56 

-14 



Sau  Fernando 

90  0 

12 

39  42 

? 

50     6 

?L 

(50^1) 

666 

Algiers 

90-6 

5 

e  12     2? 

-77 

24     3 

-17 

611 

Batavia 

90-8 

263 

e  16  39 

?PRi 

e  24  41 

+  19 

— 

Kodaikanal 

95-2 

296 

54   54 

?L 

59-1 

61-4 

Helwan 

95-6 

341 

19     0 

?PR, 

(25     6) 

-   6 

Melbourne 

98-4 

215 

— 

— 



49^6 

La  Paz 

110-2 

91 

e  18   11 

[-12] 

— 

— 

69-1 

757 

Additional    readings :      Victoria 
+  16m.52s.  Osaka     MN 

Toronto    i  = 
Georgetown 


gives      P  =  +lm.l5s.  Berkeley    e?N  = 

=  +18  0m.  Tucsou     ePN  =  +Sm.30s. 

12m.48s.  Ottawa     PR,E  = +12m.l9s.,     T„  =23h.0m.4s. 

iPN  = +10m.20s.,       eL=+301m.,       LN  =  +34^3m.,       T„ - 


Harvard  e\ 
1.  ■>.">.>;. 
MN 


22h.59ni.5Ss. 
MX  -    !  39-6UI. 
and     !  43-lni.,     T 
221i..V.lin.5Ss.  Ilaiiibin-L;' 

i-l-N        •  II -I  Ml..   MN  .-.:(  2rii. 

I'ai-isiS       i22ni.Ils.  VieiiMa: 

gives   -^  Urn. 57s.  and    ^21ni.6s. 
PS  =  +24m.l2s..  T„  -  23h.0m.lls. 
Paz  i  =  +19m.29s.  (fPR,). 


Cheltenham  PE  =  -  10m.21s..  T„  =22h.59ni.54s.       Manila 

=   '  39lm. 

Ijn..     T„  = 

Oe    Bill 

.'.•ih.0ni.4s. 

Padova 

Granada 


31ni.(ts..  LK=   f  36-6ni..  LN 
K.Kkdalenmh-    LN        I  13- 
.")()■  I  111..    T„      23li.(liii.ls. 
rccic   .MN        i  .■i.-ilm..  T„ 
22iii.ljs., 'I'u -231i.0m.3s. 
Moncalieri   MN  --  +  58 -6ni. 


San  Fernando  MN 


60-lui. 


La 
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Aug.  26d.     Readings  also  at  18h.  (ucar  Tokyo),  '2'2h.  (Toronto). 

Aug.  27d.  3h.  2om.  8s.     Epicentre  •2='0i<.  133  -OE.  (as  on  1918  Jan.  21d.). 

A  =  -  -682,   B  =  +  -731,  C  =  -  035  ;  D  =  +  -731,  E  =  +  -682  ; 

G  =  +  024,   H  =  -  026,  K  =  +  -999. 

A        Az.  P.         0-C.  S.        O-C.         L.  M. 


Manila 

20-5 

325 

e  4  43 

-  4            — 

. —            — 

. 

Batavia 

26-4 

260 

e  5  52 

0            — 

—      e  15-4 

— 

Rivervie^v 

36  1 

154 

e  18  54 

ih       e  21   54 

!        e  230 

25  -6 

Melbourne 

37-4 

165 

— 

—           — 

—          19-9 

21-9 

Honolulu 

71-2 

67 

e  23   10 

.'S      (e  23   10) 

?        e  39-9 

44-7 

La  Paz 

152  1 

132 

20   18 

[+19]          — 

—            — 

— 

Kiverview  gives  MX  =  +29 -2^1. 


Aug.  27d.  Readings  also  at  Oh.  (Cape  Town  and  near  Apia),  Ih.  (Riverview), 
4h.  (Hehvan),  7h.  (Hehvan,  .*inila.  and  Melbourne),  8h.  (De  Bilt),  llh. 
(Riverview  (2)  and  Apia),  12h.  (Apia,  Helwan,  and  Riverview),  13h. 
(Chicago,  River-siew.  and  Apia),  15h.  (Rocca  di  Papa),  20h.  (Taihoku). 


Aug.  28d.  Readings  at  Oh.  aud  4h.  (Helwau),  7h.  (La  Paz.  Oaxaca,  and  Tacu- 
baya),  lOh.  (near  Tacubaya),  12h.  (near  Tacubaya  and  Mazatlan).  13h. 
(Rocca  di  Papa),  llh.  (Rocca  di  Papa  and  La  Paz),  17h.  (Taihoku),  20h. 
(La  Paz  and  near  Tacubaya),  22h.  (Sau  Fernando). 


Aug.  29d.  lOh.  49m.  8s.     Epicentre  18°0S.  170°1E.  (as  on  1920  Jan.  29d.). 

A  =  -  -937,  B  =  +  164,  C  =  -  -309  ;  D  =  +  172,   E  =  +  -985  : 

G  =  +-304,   H  =  -053,  K  =  --951. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


o 

„ 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Riverview 

23-2 

223 

e  5  25 

4-   6 

e  9  38 

+   9 

e  11-3 

12-4 

Sydney 

23-2 

223 

6  16 

+  57 

— 

— 

12-4 

13-5 

Christchurch 

25-6 

176 

. — 

— 

10     4 

-10 

14-5 

17-3 

Melbourne 

29-6 

223 

— 

— 

11   22 

-   5 

15-7 

17-9 

Adelaide 

32-7 

233 

— 

— 

— 

— 

— 

20-9 

Honolulu 

50-2 

40 

16   10 

?S 

(16   10) 

-11 

23  -2 

31-7 

Chicago 

110-9 

51 

— 

— 

— 

— 

e  53-4 

Toronto 

1170 

50 

— 

— 

— 

— 

e  64-7 

68-2 

Ottawa 

119-6 

47 

— 

— 

— 

— . 

e  61-2 

Helwau 

140-7 

295 

77   52 

?L 

— . 

— 

(77-9) 



Uccle 

145-3 

344 

— 

. — 

— 

— 

e  79-9 

— 

Strasboiu'g 

146-2 

339 

20     5 

[+15] 

— 

— 

— 

Rocca  di  Papa      149-4     326    e  19  59    [+   4]      29  54  '.    e  157-3      160-1 

Additional  readings:     Riverview  gives  MX  =  +lo-6ni.         Clu-istchurch  SRi? 
=  -12m.32s.  Chicago   LE  =  +57-4m.  Helwan   PE  = +86m.52s. 

Rocca  di  Papa  ePX  =  -^20m.l9s.       The  L  and  M  for  tliis  station  probably 
belong  to  a  later  shock  ;    possibly  that  at  12h.  relegated  to  the  notes. 


Aug.  29d.  Readings  also  at  Oh.  (Cape  To\\-n),  Hi.  (Perth),  5h.  (Manila),  7h.  (La 
Paz),  8h.  (Manila),  9h.  (Zi-ka-wei  and  Taihoku),  12h.  (Tucson),  13h. 
(Chicago),  22h.  (San  Fernando  aud  Taihoku). 


Aug.  30d.  Readings  at  3h.  (near  Tokyo).  5h.  (Helwan).  6h.  (La  Paz),  llh. 
(Manila),  17h.  (Taihoku),  18h.  (Helwan),  19h.  (near  Athens),  22h'.  (San 
Fernando). 


Aug.  31d.  Readings  at  4h.  (Stojiyhurst  and  La  Paz).  7h.  (uoai-  Osaka  aud  near 
Kobe  (2)  ),  Sh.  (near  Kobe  (2)  ),  lib.  (Helwan).  14h.  (Taihoku),  16h. 
(Lick),  171i.  (La  Paz),  21h.  (near  Rocca  di  Papa  and  Pompeii),  22h.  (San 
Fernando),  23h.  (Cape  Town). 
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Sept.  Id.  211.  45m.  50y.      Epiceutre  3-08.  88  -OW.  (as  ou  1918  Feb.  3d.). 
A  =  +  035,   B  =  -  -998,  C  =  -  052  ;  D  =  -  -999,  E  =  -  -035  ; 


G  =  - 

-002, 

E 

=  +  052,  K  = 

=  -•999. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

23-8 

126 

5  10 

-16 

— 

— 

— 

— 

Tacubaya 

25  0 

334 

— 

— 

9   53 

-10 

12-8 

13-2 

C'liicago 

44-8 

1 

8  28 

-   4 

15   50 

+  38 

— 

— 

Toronto 

47-3 

8 

— 

— 

— . 

— 

18 '2 

— 

Victoria 

59-9 

334 

17   23 

?S 

(17   23) 

-59 

— 

22-8 

Houoluhi 

72-7 

295 

— 

— 

(22  10) 

+  72 

22-2 

27  -2 

Uccle 

93-8 

39 

— 

— 

— 

— 

e  42-2 

— 

De  Bilt 

94-3 

38 

— 

— 

— 

— 

e  42-2 

47-3 

e  Bilt  gives  a 

Iso  eLN  =  +46 -2111. 

Tacubaya  readings  increased  by 

10m., 

Sept.  Id.  lOh.  33m.  Os.     Epicentre  35°  ^N.  6°-4W. 

A=--809,  B  =  -091,  C=+-581;         D  =  -lll,  E  =  --994 
G  =  +-577,   H  =  -065,  K  =  --814. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

San  Fernando  n. 

1°0 

10 

2  12 

? 

— 

— 

— 

30 

Granada 

2-8 

53 

0  46 

+   2 

1   20 

+   3 

— 

— 

Coimbra 

50 

342 

e  1   16 

-   1 

4   16 

t 

4-9 

— 

Tortosa 

7-6 

44 

3  26 

?S 

(3   26) 

'o 

4-6 

51 

Algiers 

7-8 

77 

1  59 

+   1 

3  30 

-   1 

4-2 

4-5 

Barcelona 

9  0 

46 

— 

— 

— . 

— 

e  5-2 

6  1 

Paris 

14-8 

23 

— 

— 

— 

— 

e  8-0 

9  0 

Rocca  di  I'apa 

101 

61 

— 

— 

(c  5   48) 

-69 

e  5-8 

11  0 

Kew 

16-5 

13 

— 

— 

— 

— 

— 

15-0 

Strasbom'g 

16-7 

34 

— 

— 

— 

— • 

e  90 

— 

Uccle 

17-2 

24 

— 

— 

— 

— 

e  90 

■ — • 

Dc  Bilt            K. 

18-5 

23 

— 

— 

— 

— 

e  10-3 

10-9 

X. 

18-5 

23 

— 

— 

— 

— 

e  10-6 

12-8 

Eskdalemuii' 

19-9 

,5 

— 

— 

— . 

— 

9  0 

— 

Hambm'g 

21-4 

27 

— 

— 

(e  9     0) 

+   7 

e  90 

— 

Hehvan 

32  1 

89 

19     0 

?L 

— 

— 

(19-0) 

— 

Additional  readings  :    Coimbra  gives  P  =  +2m.56s. 
and  gives  S  =  +4m.23s. 


Tortosa  records  S  as  P 


Sept.  Id.  Readings  also  at  Oh.  (Rio  Tinto).  51i.  (La  Paz),  llli.  (Apia),  12h. 
(Manila),  151i.  (La  Paz  and  Stonyhm-st),  16h.  (Taihoku),  17h.  (La  Paz), 
18h.  (Apia),  21h.  (Padova,  San  Fernando,  Strasbourg,  and  Vienna). 


Sept.  2d.     Readings  at  Oh.  (near  Rocca  di  Papa  and  Pompon),  3h.  (La  Paz),  llli. 
(Helwau),  18h.  (Manila),  19h.  (San  Fernando). 


Sept.  3d.  Readings  at  Ih.  (Taihoku),  2h.  (Edinburgh,  Stonyhurst,  Hehvan,  l)e 
Bilt,  and  Apia),  31i.  (Paris,  Strasbourg,  Honolulu,  and  near  Rocca  di 
Papa),  4h.  (Uccle,  Edijiburgh,  Stonyhurst,  Eskdalemuii',  De  Bilt,  and 
Cliicago),  5h.  (Hehvan),  6h.  and  71i.  (TiU  Paz).  161i.  (near  Balboa  Heights), 
17h.  (La  Paz).  19h.  (De  Bilt.  Uccle.  Hehvan,  Strasbourg,  Hamburg, 
Manila,  San  Fernando.  Batavia,  and  Vienna),  20h.  (Paris). 
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1920.     Sept.  4d.  14h.  8m.  55s.       Epicentre  51°  OS.  3°  OE. 

(adopted  from  De  Bilt). 

A  =  +  -628,   B  =  +  033,  C---777;  D  =  +  052,  E  =  -  -999  ; 

G  =  --776,   H  =  -041,  K  =  --629. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Cape  Town 

20-5 

39 

(5   47) 

+  60 

5  47 

?P 

9-3 

11-3 

Mauritius 

52-6 

75 

15   35 

I 

23  47 

I 

— 

24-7 

Seychelles 

63-8 

62 

18   35 

?S 

(18  35) 

-36 

.28-1 

29-6 

63-8 

62 

18   25 

?s 

(18  25) 

-46 

— 

— 

La  Paz 

65-4 

274 

i  10   48 

+  1 

19  30 

0 

31-2 

32-7 

Perth 

78-2 

127 

— 

— 

28      5 

?SRi 

— 

— 

Hehvan 

84-7 

24 

19  35 

I 

(23     5) 

-11 

— 

46-0 

Colombo 

87-2 

75 

23      5 

?s 

(23     5) 

-38 

43  1 

531 

San  Fernando 

87-8 

353 

24   20 

?s 

(24  20) 

+  30 

45-6 

541 

Algiers 

87-8 

0 

— 

— 

— 

— 

e  40-1 

52-1 

Granada 

88-3 

355 

i  13     4 

-3 

i  23  54 

-    1 

— 

— 

Kodalkanal 

88-4 

70 

38   11 

> 

— 

— 

42-1 

47-7 

Rio  Tinto 

89-1 

353 

31     5 

?SRi 

— 

— 

— 

60-1 

Athens 

E.        9U-8 

15 

e  13  21 

+    1 

24   43 

+  21 

e  39-6 

52-3 

V.        90-8 

15 

e  13  26 

+    6 

24   51 

+  29 

e  46-6 

52-2 

Coimbra 

E.        91-8 

351 

14  39 

+  73 

25     9 

+  36 

43-4 

47-3 

V.        91  -8 

351 

— 

24  59 

-^26 

43-2 

61-5 

Tortosa 

91-9 

358 

14   48 

+  82 

24   54 

+  20 

e  33  1 

56-2 

Azores 

92-2 

338 

65  53 

?L 

— 

— 

(65-9) 

— 

Pompeii 

E.        92-2 

9 

15     5 

+  97 

— 

— 

46-1 

54  1 

Barcelona 

92-5 

0 

— 

— 

e  24  47 

+   7 

c  39-3 

51-3 

Rocca  di  Papa 

V.        93-2 

i; 

e  14     4 

+  31 

— 

— 

e  44-8 

57-6 

93-2 

6 

e  13  57 

+  24 

e  26  47 

-J-120 

45-8 

59-6 

Batavia 

93-7 

103 

i  15     4 

+  88 

i  24   39 

-14 

e  39  1 

— 

Moncalieri 

96  0 

3 

15   14 

+  85 

26   15 

+  59 

42-4 

60-0 

Strasbourg 

99-7 

3 

e  17    17 

+  188 

e  33     5 

I 

e  48-1 

58-0 

Paris 

99-8 

359 

0  22   28 

? 

32  59 

? 

43-1 

591 

Vienna 

99-9 

9 

e  13  23 

-47 

e  27    17 

+  82 

e  491 

64  1 

Uccle 

101-8 

1 

— 

— 

e  24  59 

-74 

411 

55-7 

Lemberg 

102-4 

14 

— 

— 

e  26     5 

-14 

e  51  0 

55-7 

Kew 

102-5 

358 

46     5 

?L 

— 

—— 

(46-1) 

75-1 

Oxford 

102-8 

357 

— 

— 

— 

— 

— 

61-2 

De  Bilt 

1031 

1 

e  16  17 

+  111 

e  27   43 

+  78 

49-1 

58-6 

Bidston 

104-6 

357 

26   17 

?S 

(26   17) 

-21 

— 

59-4 

Simla 

104-8 

57 

— 

— 

e  29   17 

+  157 

— 

56-4 

Hamburg 

104-8 

3 

19   29 

?PR, 

— 

— 

e  51-1 

57  1 

Stonyhurst 

105-0 

357 

e  35   17 

?SRj 

e  42     5 

I 

56-8 

62-6 

Ediuburffh 

108-0 

357 

— 

— 

e  28     5 

+  55 

54-1 

59-8 

Dyce 

V.      108-3 

358 

— 

— 

— 

— ■ 

51-5 

58-1 

Harvard 

113-4 

310 

13   15 

-118 

21   34 

?PRi 

57-4 

— 

Ottawa 

117-9 

310 

20  22 

?SRx 

30  21 

? 

e  48-1 

— 

Toronto 

118-5 

306 

63  59 

?L 

70  47 

? 

78-6 

80-6 

Chicago 

121-6 

299 

21     9 

?PRi 

31  55 

« 

50-8 

— 

Victoria 

146-0 

289 

49     7 

1 

— 

— 

— 

84-0 

Additional  readings:  Cape  To^\ti  sives  P  =14h.4m.42s.  This  has  been  cor- 
rected by  10m..  making:  it  exactly  equal  to  the  S  reading: ;  it  now  seems  to  be 
a  possible  P.  although  Im.  out.  Mauritius  PE  =--  +14m.47s.  Seychelles 
readiuff  sivon  at  15h.  La  Paz  MX  =  +31 -2m.     T„  =14h.8m.59s.  Hel- 

wan    MN  =  T-52-0m.  Colombo    S  =  +30m.5s.  San    Fernando    MX  = 

-1-48  ^m.  Algiers    MX  =  +58  1m.  Athens    PRiE  -  +  17m.25s.,    PR,N 

=  -rl9m.27s      T„=-14h.8m.41s.  Coimbra      SR,X  = +31m.9s.     T„  =- 

14h.llm.lls.        Rocca  di  Papa  PR,E  -  +17m.9s.,  PR,X  =  +18m.l3.s..  eL  = 
+  33-0m.,  MX— +55-4m.  Moncalieri  MX=-+56-6m.  Strasbourg 

MX  =  +59-7m.  Paris  MX  =-  +561m.  Uccle  SR,  =  +33m.35s.,  MN  = 

+  51-8m.  De  Bilt  MX  =- +52-lni.      Epicentre  51  -OS.  3'  OE.  Bidston 

S-ives    S=+34m.l7s.     ?SR,.  Hamburg-    MZ-+59-3m.,    MX  =  +01-9m. 

Dvce     ME  =+61  ■7m.  Harvard     e=+26m.ls..     eLE=+46-2m.,     LE  = 

+  84-5m.,      LX  =  +85-2m.,      To -14h.8m.30s.  Ottawa     LE  =  +58-lm., 

+  71-lm.,    +81-lm.,    +911m.,  and    +96-lm..  To  =14h.l7m.l6s.  Toronto 

i  =  +67m.35s. 


Sept.  4d.  ReadinKs  also  at  2h.  (Rivorvicw).  3h.  (Apia),  9h.  (La  Paz),  llh.  (2), 
12h.  (2),  13h.,  14h.  (2)  (Stonyhurst),  16h.  (Ann  Arbor  and  I>a  Paz), 
18h.  (near  Rocca  di  Papa),  19h.  (Rio  Tinto),  20h.  (Hehvan  and  near 
Tokyo),  22h.  (Apia),  23h.^(near  Mizusawa). 
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Sept. 


od.     Readings  at  2h.  (La  Paz),  3h.  (Helwan),  4h.  and  7h.  (La  Paz),  12h. 
(Taihoku),  14h.  (Manila),  20h.  (near  Tacubaya),  21h.  (San  Fernando). 


Sept.  6d.  4h.  40m.  30s.     Epicentre  36°-0N.  139°-0E.  (as  on  1919  Jan.  24d.). 
A  =  -611,   B  =  +-531,  C  =  +-588. 


A 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

(, 

m.  S. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

0-8 

0   14 

+    2 

— 

— 

0-4 

0-5 

Osaka 

3-2 

— 

— 

1   48 

+  20 

2-8 

3-6 

Miznsawa 

E. 

3-5 

0   50 

—   o 

1    23 

-14 

. — - 

. — 

X. 

3-5 

0   48 

-   7 

1   17 

-20 

— 

— 

Tokyo  gives  also  MN=+0-6m. 

Sept.  Od.  6h.  29m.  10s.      Epicentre  35°-0N.  24"  OE.  (as  on  1918  Sept.  30d.). 
A  =  +  -748,   B  =  +  -333,   C  =  +  -574. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 
Pompeii 
Rocca  di  Papa 
De  Bilt 

2-9 

9-4 

111 

21-7 

0  43 
e  2  41 
e  2  49 

-   2 

+  19 
+    3 

1   20 
e  4  38 

0 
-19 

1-4 

e  60 
e  12  0 

1-5 
13-2 

Athens  gives  also  MN=+l-6m. 


Sept.  6d.  14h.  5m.  24s.     Epicentre  43°-8N.  ll''-2E.  Florence  (as  on  1920  Mar.  8d.). 

A  =  +  -708,  B  =  +  140,  C  =  +  -692  ;  D  =  +  194,   E  =  -  -981  ; 

G  =  +-679,  H  =  +134,  K  =  --722. 


A 

Az. 

P. 

O-C. 

S 

O-C. 

L. 

M. 

Q 

Q 

m. 

s. 

s. 

m 

s. 

s. 

m. 

m. 

Florence 

0 

0 



0 

13 

+  13 

— 

- 

— 

— 

0-8 

Padova 

1 

7 

17 

0 

19 

-   7 

0 

39 

-   9 

— 

— 

Rocca  di  Papa 

2 

3 

152 

i  0 

57 

?S 

2 

18 

? 

e  8-4 

— 

2 

3 

152 

i  0 

54 

'S 

(i  0 

54) 

-   9 

1-9 

2-2 

Moncalieri 

2 

8 

295 

0 

40 

-   3 

1 

7 

-10 

— 

1-6 

2 

8 

295 

0 

43 

-    1 

1 

9 

-   8 

— 

1-7 

Pompeii 

E. 

3 

9 

142 

1 

19 

+  18 

2 

22 

?L 

(2-4) 

3-9 

Zurich 

E. 

4 

0 

332 

1 

1 

-    1 

i  1 

51 

+   1 

— 

2-5 

N. 

4 

0 

332 

1 

1 

-   1 

i  1 

57 

+    7 

— 

2-2 

Z. 

4 

0 

332 

1 

1 

-   1 

i  2 

3 

+  13 

. — - 

21 

Besancon 

5 

0 

316 

1 

13 

-    4 

1 

52 

-15 

2-6 

Strasbourg 

.5 

3 

334 

i  1 

15 

-  7 

2 

6 

-19 

2-5 

3-3 

Vienna 

V. 

5 

7 

37 

e  1 

30 

+    2 

i  1 

55 

-41 

12-3 

3-6 

5 

7 

37 

e  1 

33 

+   5 

2 

0 

-36 

i  2-9 

4-2 

Barcelona 

7 

0 

254 

1 

48 

+   2 

— 

— 

4-2 

4-9 

Paris 

7 

8 

313 

e  1 

59 

+    1 

— 

— 

3-9 

4-6 

Uccle 

8 

4 

329 

e  2 

18 

+  11 

e  3 

49 

+   2 

i  4-5 

— 

Tortosa 

8 

4 

253 

2 

8 

+    1 

3 

41 

-   6 

4  0 

5-7 

De  Bilt 

9 

2 

336 

— 

- 

— 

e  3 

58 

-10 

4-6 

6-2 

Algiers 

9 

3 

224 

— 

- 

— 

— 

— 

e  4-6 

71 

Hamburg 

9 

8 

356 

c  2 

24 

-   3 

— 

— 

c  4-6 

6-7 

Lemberg 

10 

7 

51 

— 

- 

— 

— 

— 

e  5-9 

8-3 

Kew 

10 

8 

310 

— 

- 

— 

— 

— 

— 

6-6 

Oxford 

11 

5 

318 

2 

46 

-   (i 

5 

1 

-    6 

5-7 

8-1 

Granada 

13 

0 

244 

3 

10 

-    3 

5 

34 

-10 

. — 

— 

Bidstou 

13 

4 

321 

2 

48? 

I 

(5 

18 

+  25 

— 

8-2 

Rio  Tinto 

14 

7 

252 

14 

36 

'i 

— 

— 

. — 

161 

Eslidalenmii 

14 

8 

320 

— 

- 

— 

6 

36 

+    9 

— 

— 

Coimbra 

15 

0 

263 

0  4 

20 

+  41 

e  7 

4 

+  32 

8-1 

9-9 

San  Fernanc 

o 

15 

2 

247 

3 

54 

+  12 

— 

- — • 

— 

11  1 

Edinburgh 

15 

3 

328 

— 

— 

0 

36 

-   3 

— 

8-6 

Helwan 

21 

2 

124 

10 

36 

?L 

— 

— 

(10-6) 

— 

Additional  readings:  Florence  gives  also  P=+24s.  and  +26s.  Padova 
readings  have  been  corrected  bv  +lm.  Zurich  gives  iPEN  = +lm.lls., 
iPZ  -  +lm.9s.,  iZ  =  +lm.l8s.  and  +]m.35s.,  iN  -  +lm.42s.,  iE  =  +lm.36s. 
Strasbourg    (P) -= +lm.39s.,     ]MN  =  +3-0m..    T„     14h.5ra.36s.  Hamburg 

MZ=+6-4m.,   MN  =^ +6-9m.         Lemberg  c=+7m.54s.         Coimbra  LN  = 
+8-4m.,  MN=+8-6m.,  T„  =14h.6m.22s.         San  Fernando  MN  =  +ll-6m. 
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Sept.  6d.  23h.  16m.  50s.      Epiceutre  4S"-4X.  150°-4E. 

A  =  -  -577,  B  =  -  -328,  C  =  +  -748  ;  D  =  +  idi,   E  = 

G  =  --650,   H  =  --369,  K  =  --664. 


•870 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

MJznsawa 

E. 

11-4 

21!) 

2  45 

—    5 

4  59 

—   .5 

— 

. — 

X. 

11-4 

219 

2   58 

+    8 

4  58 

-   6 

— 

— 

Nagoya 

16-0 

222 

3   59 

0 

— 

— 

— 

— 

Osaka 

17-6 

224 

4    13 

-    1 





50 

51 

Hamburg 

72-7 

338 

e 

11    28 

-   6 

— 

— 

e  41-2 

52-2 

Eskdalemiiir 

74  0 

347 

— 

— 

— 

— . 

38-2 

. — 

.Stonyhurst 

75-2 

345 

46    10 

ih 

51  22 

? 

57-4 



De  Bilt 

7J-3 

340 

— 

— 

21   33 

-r  '4 

e  40-2 

44-9 

Vienna 

75 -.5 

331 

i 

11   46 

-  6 

— 



. — ■ 

53-2 

Bidston 

75-7 

345 

46   58 

?L 

49  34 

I 

(47-0) 

52-2 

Uccle 

76G 

340 

e 

11   46 

-13 

e  21   40 

-'4 

e  40-2 

. — 

Strasbom-g 

77-8 

337 

e 

12   10 

-1-    4 

— 



e  46-2 

. — 

Paris 

78-9 

340 

— 

— 

— 



46-2 

— 

Moncalieri 

810 

335 

e 

16  37 

I 

23  31 

+  56 

47  4 



Rocca  di  Papa 

X. 

82-4 

330 

e 

12   16 

-i6 

— 

— . 

12-7 

82-4 

330 

e 

12   28 

-    4 

— 

— 

e  48-8 

Helwan 

84-7 

312 

44   10 

?L 

— 

— 

(44-2) 

— 

La  Paz 

135-3 

58 

19   16 

[-15] 

— 

— 

— 

De  Bilt  gives  MX  =  +56  ^m. 


Helwan  PX  =  + 47m.  10s. 


Sept.  6d.  Readings  also  at  Ih.  (La  Paz),  4h.  (Colombo),  lib.  (Stonyhurst),  12h, 
(Dyce  and  Stonyhurst),  13h.  and  14h.  (Stonyhurst),  15h.  (Stonyhurst, 
Zi-ka-wei,  and  near  Taihoku),  16h.  (Stonyh\irst  and  Taihoku),  17h. 
(Padova,  Vienna,  and  Manila),  18h.  (Taihoku  and  Floi-ence),  19h.  (Stras- 
bourg), 21h.  (Kodaikanal). 


1920.     Sept.  7d.  5h.  55m.  40s.      Epicentre  43°  8X.  11°  2E. 

(as  on  1920  Sept.  6d.). 


A 


■708, 


B=  +140,  C=  +-692  ; 
G=  -679,   H=  +134, 


D  =  +194,   E  =  -981 
K  =  --722. 


A 

Az. 

P. 

O- 

-C. 

s. 

O-C. 

L. 

M. 

o 

o 

m 

.  s. 

rf. 

m. 

s. 

s. 

m. 

m. 

Florence 

0  0 

— 

0 

20 

-)- 

20 

_ 

_ 







Padova 

1-7 

17 

0 

17 

— 

9 

0 

39 

-   9 





Milan 

2-3 

320 





1 

40 

+  37 

(1-7) 



Rocca  di  Papa 

2-3 

152 

i  0 

53 

? 

S 

(i  0 

53) 

-10 

c  9-9 



Moncalieri 

2-8 

295 

0 

41 

— 

3 

1 

10 

-   7 

— . 

7-0 

2-8 

295 

i  0 

40 

— 

4 

1 

10 

-   7 

— 

1-4 

Chur 

3-2 

338 

e  0 

50 

0 

i  1 

33 

—    5 



Pompeii 

3-9 

142 

1 

21 

+  20 

— 

- 

— 

2-3 

3-0 

Zurich 

E. 

4  0 

332 

e  0 

57 

— 

5 

i  1 

42 

-   8 

— 

2-3 

X. 

4-0 

332 

e  0 

55 

— 

7 

i  1 

34 

-16 

— 

2-0 

V. 

4-0 

332 

e  0 

57 

— 

5 

i  1 

43 

-   7 

— 

2-3 

Xeuchatel 

4-4 

318 

1 

6 

— 

2 

1 

52 

-   9 



Besancon 

5  0 

316 

1 

14 

— 

3 

1 

40 

-37 

2-3 

. — 

Strasbourg 

5-3 

334 

i  1 

18 

— 

4 

2 

11 

-14 

— 

4-9 

Vienna 

E. 

5-7 

37 

e  1 

33 

+ 

5 

2 

9 

-27 

. — . 

3-7 

X. 

5-7 

37 

e  1 

34 

+ 

6 

i  1 

49 

-47 

— 

3-9 

z. 

5-7 

37 

e  1 

30 

+ 

2 

i  1 

55 

-41 



3-7 

Barcelona 

7  0 

254 

1  1 

42 

_ 

4 

3 

13 

+    3 

4-4 

5-2 

Paris 

7-8 

313 

i  1 

51 

— 

7 

e  3 

13 

-18 

3-9 

4-3 

Tortosa 

8-4 

253 

2 

0 

_ 

7 

3 

37 

-10 

3-8 

6  0 

Uccle 

8-4 

329 

1 

59 

— 

8 

i  3 

37 

-10 

i  4-3 

nc  Bilt 

9-2 

336 

2 

18 

— 

1 

4 

3 

—   5 

4-3 

5-6 

Algiers 

9-3 

224 

2 

20 

0 

4 

18 

+   8 

4-8 

6-8 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Hamburg 

E. 

9°  8 

356 

12  31 

4-    4 

e  4  31 

+    8 

— 

— 

X. 

9-8 

356 

i  2  29 

+    2 

i  4  36 

+  13 

• — 

— 

z. 

9-8 

356 

i  2  26 

-    1 

i  4  39 

+  16 

. — 

— 

Lemberg 

10-7 

51 

e  2  56 

+  16 

15   17 

+  29 

e  6-9 

8-2 

Kew 

10-8 

316 

3  20 

+  39 

— 

— 

— 

6-3 

Athens 

11-2 

117 

e  2  56 

+    9 

4   59 

0 

5-4 

9  0 

Oxford 

llo 

318 

2  39 

-13 

i  4  42 

•   -25 

5  -5 

6-8 

West  Bromwich 

12-4 

320 

2   50 

-15 

4   55 

-34 

— . 

— 

Granada 

130 

244 

3    10 

-   3 

5   34 

-10 

— 

— 

Stonyhnrst 

13-4 

323 

3   20 

—    2 

5   20 

-33 

6-8 

7-8 

Bidston 

13-4 

321 

3      8 

-10 

5   44 

-   9 

— 

8-5 

Rio  Tinto 

14-7 

252 

9   20 

?L 

— 

— 

(9-3) 

16-3 

Eskdalemuir 

14-8 

326 

3   23 

-13 

6      2 

-25 

— 

8-8 

Coimbra 

E. 

15  0 

263 

3   27 

-12 

6   10 

-22 

7-9 

100 

X. 

15  0 

263 

— 

— 

— 

— 

7-4 

8-7 

San  Fernando 

15-2 

247 

3   32 

-10 

6   38 

+    1 

8-7 

9-3 

Edinbiirgh 

15-3 

328 

3   34 

-    9 

6      8 

-31 

— 

S-8 

Dyce 

E. 

15-8 

333 

i  3   43 

—    6 

6   41 

-   9 

8-1 

11-2 

X. 

15-8 

333 

i  3   39 

-10 

6   41 

-   9 

8-2 

11-2 

Hehvan 

21-2 

124 

5   20 

4-25 

— 

— 

— 

— 

Simla 

52 -5 

80 

— 

— 

— 

— 

e  26-7 

— 

Harvard 

E. 

57-5 

300 

e  10  42 

-^-46 

17    46 

-   7 

e  27-4 

— 

Ottawa 

57-6 

307 

10      1 

—    5 

18      1 

-   7 

e  27  -5 

— 

Toronto 

61-8 

307 

— 

— 

— 

— 

e  35-6 

37-7 

Washington 

63-2 

300 

— 

— 

— 

— . 

e  36-3 

Georgetown 

63-2 

300 

— 

— 

— 

— 

e  30-3 

— 

Chicago 

(i7-7 

309 

19   50 

?S 

(19  50) 

-   8 

32-2 

— 

Colombo 

«9-8 

101 

40   20 

?L 

— 

— 

(40-3) 

— 

Cape  To^\ni 

77-8 

174 

40      2 

?L 

— 

— 

(400) 

52-3 

Victoria 

79-5 

331 

32   3  4 

? 

— 

— 

39-4 

441 

Zi-ka-wei 

81-7 

54 

— 

— 

e  22  40 

-   3 

— 

- — 

Manila 

93-6 

67 

— 

— 

e  26  20 

+  88 

— 

— 

La  Paz 

93-9 

253 

e  13  26 

-11 

24  51 

-   4 

46-4 

54  -3 

Batavia 

98-2 

91 

i  52     9 

?L 

• — 

— 

(i  52-2) 

52-6 

Additional  notes  and  readings:    Florence  gives  P=+30s.         Padova  gives 
its  readings  Im.  early.  Moncalieri  MN  =  +2  •5m.  Chur  iP  =  +0m.52s. 

Zurich  iX  =  +lm.lOs.,  iE  = +lm.l4s.,  iV=+lm.l2s.,  and  +lm.20s. 
Vienna  iPZ  =  +lm.35s.,  iPE  =  +lm.3Ss..  iPN  =  +lm.39s.,  i,N  =  +lm.58s., 
i.Z  =  +2m.7s.,   i3N  =  +2m.lls.      Epicentre   44°-lN.    lO'-lE.  Paris  MX  = 

+  5-3m.  De     Bilt     MN  =  +6-5m.,     T„  =5h.55m.50s.  Hamburg    iZ  = 

+  3m.l4s.,      iE  =  +3m.25s.  Coimbra      iE  = +6m.39s..      To  =5h.55m.56s. 

San   Fernando   MN  =  +10-8m.,   To  =5h.55m.24s.  Harvard  i  =  +llm.9s., 

L=+33-3m.,    To  =5h.55m.44s.  Ottawa    LE  =  +34-3m.,    and     +46-3m., 

To  =5h.55m.44s.  Chicago  S=+26m.20s.  Zi-ka-wei  reading  has  been 

corrected  by   —10m.         Basel  (actual  position  uncertain)  gives  S=  +2m.ls. 


Sept.  7d.  8h.  11m.  Os.     Epicentre  43"-8N.  ll'-2E.  (as  at  .5h.). 


Florence 

Padova 

Rocoa  di  Papa 

Moncalieri 

Pompeii 

Zurich 

Besangou 

.Strasbourg 

Vienna 

l*aris 

Uccle 

Do  Bilt 

Hamburg 


0  0 
1-7 
2-3 
2-8 
3-9 
4-0 

4  0 

5  0 
5-3 
5-7 
7-8 
8-4 
9-2 
9-8 


Az. 


17 
152 
295 
142 
332 
332 
316 
334 

37 
313 
329 
336 
356 


P.       O  -C. 


O-C. 


M. 


m.  s. 

0      8 

0    17 

i  0  48 

0  46 

1  31 
e  0  57 


16 
14 
12 

28 
59 
21 


+    8 

—  9 
+  12 
+  2 
+  30 

—  5 
-lit 

—  3 
-10 

0 

I-  1 
+  14 


0  39 

1  10 
(1    31) 

i  1   45 
1  1    52 

2  0 
e  2     3 

2  34 
e  3  20 


c  3   IS 


+ 
-1 


-65 


2-4 
2-8 
4-2 
4-3 
6-2 
4-9 


0-6 


—  —  2-4 

7  —  1-6 

16  —  — 

5  —  2-2 


2-9 
4-2 

5-0 


I 


6-7 


Additional  readings  and  notes:  Florence  gives  also  P^+12s 
readings  have  been  increased  by  Ini.  Vienna  MN  =  +3-4m. 
MN-  +5-6m. 


Padova 
Hamburg 
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Sept.  7d.  lOh.  14m.  oOs.      Epiceutre  43'-8N.  ll''2E.  (as  at  8h.). 


Florence 
Padova 
Rocca  di  Papa 
Moncalieri      E. 
Pompeii 
Zurich  E. 

Sti-asbom'g 
Vieuua 
Hamburg' 


A 


0  0 
1-7 


Az. 


17 
152 
295 
142 
332 
334 

37 
35(3 


0 

0 

e  0 

0 

2 

e  1 

e  1 

1 


O-C. 

s. 
+  12 

2 

-32 
+    1 

Ih 
-  1 
+  1 
+  29 


0   45 


2   50 
4   10 


O-C. 


+  14 
-13 


L. 
m. 


1-3 

(2-2) 


M. 
m. 

0-6 

1-7 


3-5 


Additional  readings:    Florence  gives  P=+20s.  and  +34s. 


Padova  gives 


its  readiugs  Ini.  early.        Rocca  di  Papa  iP  =  +10s.        Zurich  eN  =  +lni.3s. 


Sept.  7d.  llh.  26m.  25s.     Epiceutre  43°-8N.  11"-2E.  (as  at  lOh.). 


A 


O-C. 


O-C. 


L. 


M. 


Florence 

0-0 

— 

0  27 

+  27 

— 

— 

— 

Padova 

1-7 

17 

0  28 

+    2 

0   49 

+    1 

— 

Rocca  di  Papa 

2-3 

152 

e  1   11 

?L 

— 

— 

(e  1-2; 

Moncalieri 

2-8 

295 

— 

— 

e  1   18 

+    1 

— 

Pompeii  • 

3-9 

142 

3     6 

? 

— 

— 

— 

Zm-ich 

E. 

4  0 

332 

e  1   12 

+  io 

e  1  32 

-18 

i  1-8 

X. 

4-0 

332 

el      7 

+    5 

e  1  28 

—  22 

i  1-8 

Strasboui'g 

5-3 

334 

e  2     5 

?S 

(2     5) 

-20 

— 

Vienna 

5-7 

37 

e  2  35 

?S 

(e  2  35) 

-    1 

— 

Hamburg 

9-8 

356 

— 

— 

e  4  35 

+  12 

— ■ 

0-7 


Additional  readings  : 
readings  Im.  early. 


Florence  gives  also  P  ■ 


-0m.46s. 


Padova  gives  its 


Sept.  7d.  13h.  32m.  20s.     Epicentre  43'-8N.  11='-2E.  (as  at  llh.). 


Florence 
Padova 
Rocca  di  Papa 
Moncalieri 

Pompeii 
Zurich 

V. 

BesauQon 

Strasbourg 

Vienna 

Uccle 

Hambiu'g 

Bidston 


0-0 
1-7 
2-3 
2-8 
2-8 
3-9 
4  0 
4  0 
5-0 
5-3 
5-7 
8-4 
9-8 
13-4 


Az. 


17 
152 
295 
295 
142 
332 
332 
316 
334 

37 
329 
356 
321 


P. 

m.  s. 
0  10 
0  24 

i  0  55 
0  39 

0  40 

1  40 
el  3 
e  0  59 

2  0 
e  1   22 

1  42 
e  2  49 
e  2  40 

7   22 


O-C. 

s. 
+  10 

2 

+  19 

-  5 

-  4 
2S 

+    1 

-  3 
JS 

0 
+  14 
+  42 
+  13 


S. 
m.  s. 

0  46 
(i  0  55) 

1  3 
1      7 

(1  40) 

i  1  42 

i  1  43 

(2  0) 


O-C. 


_   2 

-  8 
-14 
-10 

-  7 

-  8 

-  7 
-17 


L. 


Additional  readings:    Florence  gives  P  =  +17s.  and    +23s. 


2-7 
e  2-5 

e  4-5 
15-4 
(7-4) 

Padova 


M. 
m. 
0-6 

2-7 
1-5 
1-6 

2-3 


3-4 


7-3 
10-5 


its  readings  Im.  early. 
Hamburg  MX  -^  +7-5m. 


gives 
Moncalieri  MN  =  +1  -Sm.        Vienna  MN  =  +3  •7m. 


Sept.  7d.  18h.  42m.  43s.     Epiceutre  43' •8X.  11" •2E.  (as  at  13h.). 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Florence 

0°-0 

— 

0   17 

+  17 

— 

— 

— 

0-6 

Padova 

1-7 

17 

0  30 

+    4 

0   51 

+   3 

— 

— 

Milan 

2-3 

320 

0  36 

0 

— 

— 

— 

10 

Rocca  di  Papa 

2-3 

152 

e  0  59 

;s 

(e  0  59) 

-   4 

(1-5) 

2-3 

Moncalieri 

2-8 

295 

0  42 

_   2 

1   17 

0 

— 

— 

Pompeii 

3-9 

142 

2   17 

?L 

— 

— 

(2-3) 

— 

Ziu-ich              E. 

4-0 

332 

e  1      2 

0 

i  1   45 

—   5 

— 

21 

Strasbom'g 

5-3 

334 

e  1   17 

—   5 

— 

— 

• — 

— 

Vienna 

5-7 

37 

1   36 

+    8 

— 

— 

— 

3-7 

Uccle 

8-4 

329 

— 

. — 

— 

e  4-4 

— 

De  Bilt 

9-2 

336 

— 

— 

— 

— 

e  5-2 

5-7 

Hamburg 

9-8 

356 

— 

— 

e  3  53 

-30 

— 

7-5 

Additional  readings:  Florence  gives  P  =  +23s. +33s.  and  M  =  +0-8m. 
Padova  gives  its  readiugs  Im.  early.  Rocca  di  Papa  PRiN  =  +lni.298.  ( ?L). 
Zurich  MN  =  +2-0m.         De  Bilt  eLN  =  +6  •2m. 
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Sept.  7(1.     Other  shocks,  probably  from  this  origm,  uot  entered  iu  the  tables. 
The  phase  recorded  is  in  each  case  the  first  given — usually  P. 


Florence 

Padova 

Rocca  di  Papa 

Moucalieri 

Zurich 

h.  m. 
6  7 
6  34 

s. 

7 

25 

h.  m. 

s. 

h. 

m. 

s. 

h.  m.  s. 

h.  m.  s. 

6  34 

35 

6 

34 

42 





— 

— 

— 

— 

7  45  11 

— 

— 

— 

— 

7  51  54 

8  15 

27 

— 

— 

— 

— 

8  25 

35 

— 

— 

— 

— 

8  28 

30 

8  28 

33 

8 

29 

12 

8  29  17 

8  29  52 

8  40 

37 

— 

— 

— 

. — - 

8  48 

6 

8  48 

28 

8 

49 

6 

8  48  58 

8  49  29 

8  52 

5 

— . 

8 

53 

12 

— 

— - 

y  1 

22 

9   1 

30 

9 

1 

54 

— 

9  2  14 

9  14 

0 

— 

— 

— 

— 

9  45 

50 

. — 

. — 

— 

— 

9  53 

34 

9  53 

47 

9 

53 

54 

— 

— 

10  27 

17 

— 

- — • 

— 

— 

— 

— 

— 

10  54  16 

— 

13  35 

16 

— 

— 

— 

— 

13  36 

35 

— 

— 

. — 

— 

15  46 

52 

— 

— 

. — 

— 

16  14 

15 

16  14 

39 

16 

14 

48 

— 

— 

— 

— 

16 

42 

6 

— 

'   — 

_ 

— 

16 

48 

12 

— 

— 

17  29 

36 

17  29 

32 

— 

— 

— 

— 

18  4 

53 

— 

18  3  20 

— 

— 

— 

18 

5 

36 

18  5  52 

18  5  42 

18  18 

30 

— 

— 

— 

— 

19  9 

0 

— 

— 

— 

— 

21  7 

41 

— 

— ■ 

— 

— 

23  35 

38 

23  36 

50 

23 

36 

33 

e  23  36  26 

— 

Strasbourg  e=81i.30m.  Vienna  gives  P  = +7h.44m.44s.  Padova,   as 

in  the  tabulated  shocks,  has  been  assumed  one  minute  in  error,  and  the  times 
entered  are  that  interval  later  than  the  ones  given. 


Sept.  7d.  211i.  54ni.  25s.     Epicentre    36°-0N.  139°-0E.  (as  on  1920  Sept.  6d.). 


A  =  --611,  B  =  +-531,  C=+-588. 


P. 


O-C. 


0-C. 


M. 


„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

0-S 

-0  13 

-25 

— 

— 

0-7 

0-7 

Osaka 

3-2 

e  0  50 

0 

— - 

— 

1-9 

2-7 

Kobe 

3-4 

0  52 

-  1 

— 

— 

— 

2-5 

Mizusai 

va 

3-5 

0  57 

+  2 

2  4 

+  27 

(2-1) 

— 

Kobe  gives  MN  =  + 1  -Im. 


Sept.  7d.  Readings  also  at  4h.  (near  Batavia),  7h.  (near  Calcutta  and  La  Paz), 
12h.  (Batavia),  19h.  (La  Paz  (2)  ),  20h.  (near  Tokyo),  21h.  (Lick  (2)  ), 
22h.  (La  Paz),  23h.  (Perth). 


Sept.  8d.  Ih.  19m. 

14s. 

I  1 

9h.  41m. 

24s. 

" 

Epicentre  43° 

•8N.  11° 

•2E.  (as 

on  7d.). 

18h.  43m. 

50s. 

III  ) 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Florence 

o'o 

— 

-0  1 

-  1 

— 

— 

— 

0-3 

11 

0-0 

— 

0  12 

+  12 

— 

— 

— 

0-5 

III 

0  0 

— 

-0  55 

-55 

— 

— 

— 

-0-2 

I  Padova 

1-7 

17 

-0  2 

-2S 

0  19 

-29 

— 

— 

II 

1-7 

17 

0  15 

-11 

(»  3(i 

-12 

— 

— 

III 

1-7 

17 

0  30 

+  4 

0  51 

+  3 

— 

— 

11  Milan 

2-3 

320 

0  46 

+  10 

— 

— 

— 

10 

I  Rocca  di  Papa 

2-3 

152 

e  0  34 

2 

— 

• — 

— 

1-9 

It 

2:{ 

152 

c  0  30 

-  6 

— 

— 

— 

2-6 

III 

2-3 

152 

e  0  28 

-  8 

e  1   1) 

—  2 

— 

2-2 

Continued  on  next  page. 
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^ 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  tf. 

:^. 

m.  t^. 

s. 

m. 

m. 

I  Moucaliei-i 

2 

S 

29o 

0  30 

-14 

— 

— 

— 

— 

II 

2 

8 

295 

0  32 

-12 

0   59 

-18 

— 

21 

III 

2 

8 

295 

e  0  45 

+    1 

1   12 

-    5 

— 

— 

II  Pompeii 

3 

9 

142 

4  27 

? 

— 

— 

— 

— 

III 

3 

9 

142 

2  30 

?L 

— 

— 

(2-5) 

— 

I  Zui'icli 

4 

0 

332 

e  0  35 

-27 

i  1   13 

-37 

1-6 

II 

4 

0 

332 

e  0  58 

-   4 

i  1  32 

-18 

— 

1-9 

in 

4 

0 

332 

e  1     7 

+   5 

1  1  58 

+   8 

— 

— 

II  Besancon 

5 

0 

316 

1  20 

+   3 

1   56 

-21 

— 

— 

I  Strasbourg 

5 

3 

334 

e  0  53 

-29 

— 

— 

— • 

— 

II 

5 

3 

334 

e  1  12 

-10 

e  2     4 

-21 

e  2-4 

— 

III 

5 

3 

334 

e  1  46 

+  24 

— 

— 

e  2-9 

— 

I  Vienna 

5 

7 

37 

1  35 

+   7 

c  2  38 

+    2 

— 

3  0 

II 

5 

7 

37 

e  1  30 

+   2 

— 

— 

— 

3-5 

III 

5 

7 

37 

e  1     2 

-26 

— 

— 

— 

3-8 

II  Paris 

7 

8 

313 

e  1  53 

—    5 

3   24 

-   7 

41 

4-6 

I  Uccle 

8 

4 

329 

e  2     4 

-    3 

— 

— 

10-8 

II 

8 

4 

329 

— 

— 

— 

— 

e  4-1 

— 

I  De  Bilt        E. 

9 

2 

336 

— 

— 

e  5     4 

+  56 

e  7-9 

9-2 

I                                 X. 

9 

2 

336 

— 

— 

— 

— 

e  111 

12  0 

II 

9 

2 

336 

— 

— 

e  4  16 

+   8 

e  5-0 

5-4 

III 

9 

2 

336 

— 

— 

— 

— 

c  5-2 

• — 

II  Hamburg 

9 

8 

356 

. — 

— 

e  4  36 

+  13 

— 

7-2 

III 

9 

8 

356 

e  2  10 

-17 

— 

— 

— 

7-2 

I  Helwan 

21 

2 

124 

0  46 

l 

— 

— 

— 

Additional  readings  :    Florence  gives  other  P's  and  M's  sliglitly  different  from 
those  entered.        Padova  readings  are  given  Imin.  early.  Rocca  di  Papa 

(I)  iP  =  +0m.36s.,  PR,  =  +0m.52s.  Rocca  di  Papa  (Ii)  ePN  =  +0m.42s., 
ePE  =  +0m.48s.           Ziirich  (I)  ePN  =  +0m.32s.,  iPXEV  =  +0m.41s.,  MN  = 

+  l-5m.  Zurich  (II)   ePNE  = +0m.28s.  Zurich  (ill)   eN  =  +lm.8s., 

cV= -Llm.l4s..  iSNV= +lm.59s.  Paris  (ii)  e  = +2m.53s.  De  Bilt 

(II)  MN  =  +7  0m. 


Sept.  8d.     Additional  repetitions  from  43" -SN.  11°-2E.,  being  a  coutiuuation  of 
the  table  for  Sept.  7d. 


Florence 

h. 

m. 

s. 

0 

55 

11 

3 

7 

0 

3 

33 

21 

6 

4 

15 

7 

43 

12 

9 

50 

49 

10 

50 

35 

11 

4 

28 

13 

51 

4 

14 

37 

35 

17 

51 

7 

19 

43 

20 

19 

51 

0 

22 

19 

45 

22 

51 

25 

23 

19 

42 

Padova 
h.  m.  s. 
0  55   13 


13  51   22 
17   52   31 


23  20  54 


Rocca  di  Papa 
h.  m.    s. 
0  56     6 

3  34  18 


8  19  12 


13  51  48 
17   52     6 


23   21   54 


Moucalieri 
h.  m.  s. 
0  55  58 

5  57   19 


11   12  30 


16  3  51 

17  52  59 


Ziuich 
h.  m.  s. 


17   53  14 


Padova  readings  are  given   Imin.   early. 
Pompeii  P  =8h.l9m.lls.  and  17h.55m.ls. 


Strasbourg  gives  e=171i.54m. 
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1920.     Sept.  8d.  1h.  45m.  35s.       Epicentre  22°  OS.  180°  0. 

(as  ou  1917  May  24d.). 

A  =  --927,  B=000,  C  =  --375;         D  =  000,  E  =  +1000; 
G  =  +-375,  H=-000,   K---927. 


The  Japanese  stations  would  require  the  origin  1-5  degree  further  away,  but 
as  tliis  is  the  only  origin  in  the  neighbourhood  the  old  epicentre  is  retained 
for  comparison. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m. 

s. 

s. 

m.   s. 

s. 

m. 

m. 

Apia 

11 

3 

45 

i  3 

4 

+  15 

5     3 

+    1 

6-5 

— 

Chi-istchiu'cli 

22 

4 

194 

(4 

45) 

-25 

4   45 

?P 

111 

16-4 

River%iew 

28 

0 

239 

i  6 

5 

-   3 

12     5 

+  66 

15  0 

16-7 

Sydnej' 

28 

0 

239 

6 

13 

+   5 

— 

— 

16-2 

18-8 

Melboxu-ne 

34 

0 

234 

6 

49 

-16 

— 

— 

17-7 

23-4 

Adelaide 

38 

3 

240 

i  7 

43 

+   3 

— 

— 

e  22-6 

26-9 

Honolulu 

48 

4 

28 

8 

49 

-   7 

i  15      1 

-5& 

e  21-4 

31-4 

Manila 

68 

5 

297 

e  11 

29 

+  21 

— 

— 

Tokyo 

69 

1 

327 

e  12 

11 

+  59 

e  15  46 

?PRi 

e  22-2 

30-8 

Osaka 

70 

7 

322 

11 

43 

+  22 

22     6 

+  92 

34-7 

37-2 

Kobe 

70 

9 

322 

11 

41 

+  19 

22  31 

+  114 

32-4 

331 

Mizusawa 

E. 

71 

1 

330 

11 

43 

+  19 

— 

— 

30-8 

— 

Batavia 

72 

1 

270 

i  11 

46 

+  15 

i  20  58 

+   7 

e33-4 

40  0 

Nagasaki 

72 

7 

320 

11 

47 

+  13 

— 

— 

— 

— 

Taihoku 

73 

7 

309 

e  12 

0 

+  20 

— 

— ' 

e  27-3 

— 

Zi-ka-wei 

77 

3 

313 

e  12 

17 

+  14 

e  23     5 

+  73 

— 

— 

Berkeley 

E. 

80 

7 

42 

e  12 

18 

-   5  ( 

e  22    16) 

-15 

e  22-3 

— 

Z. 

80 

7 

42 

e  12 

22 

-   1  (e  22  12) 

-19 

e  22-2 

■ — 

Lick 

80 

9 

43 

e  12 

23 

-   1  (e  22   20) 

-14 

e  22-3 

22-4 

Tucson 

E. 

85 

5 

52 

e  12 

45 

-   6 

e  23     2 

-23 

— 

. — 

X. 

85 

5 

52 

12 

47 

-   4 

i23     3 

-22 

— 



Victoria,  B.C. 

86 

7 

34 

(13 

12) 

+  15 

(23     3) 

-35 

e  29-6 

32-4 

Tacubaya 

E. 

89 

1 

70 

13 

1 

-10 

24  23 

+  19 

— 

— 

X. 

89 

1 

70 

13 

5 

-   6 

23  26 

-38 

— 

— 

Colombo 

102 

0 

273 

18 

25 

?PRi 

20  25 

? 



77-4 

La  Paz 

102 

9 

114 

14 

8 

-17 

i  24   18 

-125 

39-5 

441 

Kodaikaual 

105 

3 

275 

20 

19 

?PR, 

(26   13) 

-32 

26-2 

300 

Chicago 

106 

•2 

51 

14 

12 

-28 

24  25 

-149 

41-3 

— 

Aim  .^Vi'bor 

E. 

109 

1 

51 

18 

43 

?PRi 

25   25 

-115 

45-5 

— 

N. 

109 

1 

51 

— 

— 

25     7 

-133 

45-3 

— 

Mauritius 

N. 

109 

5 

239 

26 

25 

?S 

(26  25) 

-59 

47-8 

E. 

109 

5 

239 

24 

25 

? 

— 

— 

— 

47-9 

Simla 

111 

7 

298 

e  19 

7 

?PR. 

— 

— 

— 

Toronto 

112 

5 

50 

— 

26   31 

-79 

66-4 

72-2 

Georgetown 

E. 

113 

4 

56 

e  20 

58 

?PRi 

26   10 

-107 

59-7 

N". 

113 

4 

56 

e  20 

41 

?PRi 

26   19 

-98 

_ 

— 

Wasliington 

113 

4 

56 

18 

25 

[-   7] 

27   21 

-36 

. — . 



Cheltenham 

N. 

113 

5 

56 

25 

9 

?S 

35   10 

?SR, 

— 

— 

Ithaca 

114 

4 

51 

— 

— 

e  26  45 

-80 





Ottawa 

115 

4 

49 

— 

- 

— 

27   23 

-50 

e  47-4 

— 

Harvard 

118 

3 

52 

e  19 

17 

2PR, 

25  32 

-184 

65-5 

— 

Porto  Rico 

118 

9 

81 

— 

- 

— 

29  31 

+  50 

— 

Cape  Town 

121 

4 

199 

27 

38 

?S 

(27   38) 

-82 

. — 

89-6 

Dyce 

E. 

144 

8 

3 

i  19 

51 

[+   3] 

— 

— ■ 

41-9 

— 

N. 

144 

8 

3 

i  19 

49 

[+    1] 

i  33  25 

1 

530 

. — 

Edinbirrgh 

146 

0 

3 

i  19 

55 

[+   5] 

— 

— 

42-2 

Lemberg 

146 

4 

332 

e  20 

1 

[+111 

— 

— 

— 

35-6 

Eskdalemuir 

146 

6 

4 

19 

49 

[-    2] 

33  26 

? 

44-4 

— 

Hamburg 

147 

5 

350 

19 

50 

[-    2] 

i  31  46 

? 

e  72-4 

74-4 

Stonyhiorst 

148 

1 

3 

20 

13 

[+20] 

— 

— 

42-4 

42-9 

De  Bilt 

149 

7 

354 

19 

56 

[+    1] 

e  31   44 

>. 

— 

95-7 

Oxford 

150 

3 

2 

20 

1 

(+    5] 

— 

— 

— 

431 

Kew 

150 

6 

0 

24 

25 

JPR, 

— 

— 

— 

44-4 

Vienna 

150 

7 

337 

i  19 

55 

[-   2] 

32     4 

? 

53-4 

84-9 

Uccle 

151 

0 

353 

i  19 

55 

[-   2] 

43-4 

53-6 

Strasbourg 

152 

,s 

349 

i  19 

55 

[-    5] 

e  32    13 

{ 

c  63-4 

. — 

Paris 

1  .y.i 

2 

356 

(•  19 

59 

r-  11 

i  32     7 

? 

52  ■  1 

65  1 

Zurifli 

153 

7 

34  7 

e  20 

2 

1^11 

— 

— 

— 

. — 

Adieus 

154 

] 

313 

V  20 

n 

1-11 

37    22 

? 

e  45-9 

— 

Mcsuiii.oii 

154 

4 

351 

19 

54 

1-    71 

(30   25) 

? 

30-4 

— 

I'adova 

151 

7 

34(1 

19 

4  9 

1-1:M 

3(1      7 

J 

— 

— 

CouUnxird  on    tir.rf   i>'i;ir. 
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A 

Az. 

] 

D 

O-C 

o 

o 

m. 

s. 

s. 

Moncalieri 

156-2 

346 

19 

59 

[-    4] 

Florence 

156-3 

339 

20 

43 

[+39] 

Pompeii 

157-6 

330 

20 

16 

[+10] 

Roeea  di  Papa 

157-6 

335 

120 

5 

[-    11 

Ooimbra 

K. 

160-5 

19 

20 

6 

1-   2] 

\. 

160-5 

19 

20 

8 

I        0] 

Barcelonn 

160-5 

355 

e  20 

11 

[  b    3] 

Tortosa 

161-2 

359 

20 

6 

[-    3] 

liio  Tinlo 

163-3 

18 

26 

25 

I 

Granada 

164-5 

11 

i  20 

14 

[  +  '2] 

O-C. 


35  49 


28   13 
32     0 


30  51 
35    10 


San  Fernando       164-6        19       20   15    [+   3] 


Algiers 


165-0     351    e  19  55    [-17]      25     5 


L. 

M. 

m. 

m. 

51-7 

21-2 

e  48-0 
51-0 
50-8 

e  49-2 
51-9 

58-3 
52-4 

29-4 

53-9 

47-4 

Additional  readings:  Christchurch  giveis  SR,  =  +  6m. 49s.  Riverview  gives 
its  readings  Ih.  late,  PR,  = +6m.25s.,  PS  = +13ni.7s.,  MN=+16-lm., 
MZ=+16-5m.,    T„=2h.44m.0s.,    24  -OS.    163°-5W.  Melbourne    PR,  = 

+  7m.43s.,    SR,  = +14m.55s.  Adelaide    i  =  +8m.55s.    and     +10m.2os., 

e  =  +15m.ls.  Osaka    MN  =  +37-6m.  Batavia   i  =  +15m.22s.    and 

+  62m.44s.         Lick  e?E  =  +22m.39s.         Victoria  gives  its  P  as  S  and  its 
S  as  L.  Cliicago  PR,  -  +17m.56s.,  PR.  =  +19m.56s.,  SRj  =  +33m.l5s.. 

T„=lh.47m.32s.  Toronto  L  = +29-3m.,  eL  = +67 -5m.  GeorgetowTi 

iE=+25ni.7s.,     iN=+35m.9s.,     eLE  =  +35-9m.  Washington     PR,  = 

+  21m.45s.  Ithaca    e  =  +34m.34s.  Ottawa    PRiN?  =  +  19m.50s., 

eE  = +20m.52s.,     iE  = +25m.l6s.,     and      +26m.25s.  Harvard     iE  = 

-20m. 37s.,  eLE  =  +47-0m.,  and  a  number  of  other  readings.      Also  To  = 

153"0W.  Porto    Rico    cPR,X  = 

Dvce    LE=+43-4m.  Hambm'g 

De    Bilt    ePR,= +23m.29s.,    MN  = 
+  89-4m.  Vienna  ePN  = +19m.57s.,  iPN  = +19m.58s.,  SN  =  +32m.5s., 

ME=+97-9m.  Uccle     PR,  = +23m.45s.,     MN  =  +550m.  Paris 

i=  +20m.27s.,  PR,  =  +23m.58s.,  i  =  +34m.24s.,  MN  =  +80 ■4m.  Athens 

ePR,  = +24m.l8s.  Padova  readings  are  given  Im.  early.  Rocca  di 

Papa  PR,  =  +20m.49s.  Coimbra  PRjE  =  +24m.38s.,  PR,N  =  +25m.l8s., 

iN= +25m.46s.,     PRjE  = +29m.48s.,     iN  = +36m.l8s.,     iNE  = +44m.33s.. 
iE  =  +46m.l8s.         Granada  SR,  =  +45m.9s. 


Ih.46m.l7s.         Epicentre    20^-OS. 
+  20m.59s.,    ePR,E  =  +21m.l7s. 
cE  =  +42m.28s..     MZ  =  +94 -4m. 


Sept.  8d.  Readings  also  at  Oh.  (La  Paz),  2h.  (Taihokn),  9h.  (Besancon  and 
Manila),  lOh.  (La  Paz),  16h.  (Miznsawa).  21h.  (San  Fernando  and 
Taihoku),  22h.  (Lick). 


1920.     Sept.  9cl.  18h.  56m.  Os.       Epicentre  15°  OS.  171°  5E. 

A  =  -  -955,  B  =  +  -143,  C  -  -  -259  ;  D  =  +  -148,   E  =  +  -989  ; 

G  =  +-256,   H  =  --038,  K  =  - -966. 


Az. 


P. 


O-C. 


O-C. 


M. 


Riverview 

26-3 

221 

e  5 

47 

-    4 

i  10  41 

+  13 

e  12-7 

13-0 

Sydney 

26-3 

221 

5 

48 

-    3 

(10  54) 

+  26 

10-9 

13-2 

Christchurch 

28-5 

17  8 

— 

- 

— 

20  54 

2 

(15-8) 

29-5 

Melbom-ne 

32-7 

221 

7 

0 

+    6 

12  30 

+  ii 

16-8 

18-0 

Adelaide 

35-6 

230 

e  7 

12 

-    6 

i  12  48 

-16 

e  17-5 

23-0 

Honolulu 

47-1 

41 

e  8 

48 

0 

e  16   IS 

+  36 

e  25-0 

30-8 

Manila 

58-1 

299 

e  9 

35 

-25 

— 

— 

— 

— 

Osaka 

60-3 

328 

10 

21 

+  10 

18   28 

+    1 

27-3 

30-4 

Kobe 

60-5 

328 

e  10 

50 

+  34 

— 

• — 

27-0 

30-6 

Mizusawa       e. 

61-1 

335 

10 

18 

-   2 

18   17 

-20 

— 

■ — 

X. 

61-1 

335 

10 

29 

+    9 

17   57 

-40 

— 

— 

Taihoku 

63-0 

311 

e  10 

40 

+    8 

— 

27-6 

31-5 

Batavia 

63-9 

272 

i  10 

22 

-15 

— 

. — 

e  26-4 

29-4 

Zi-ka-wei 

66-6 

317 

e  10 

45 

-10 

e  19   13 

-32 

— 

— 

Ootomari 

66-8 

340 

10 

47 

-10 

— 

— 

29-4 

30-8 

Berkeley 

81-4 

47 

e  13 

1 

+  34 

— 

— 

e  38  -0 

— 

Lick 

81-7 

48 

— 

— 

— 

• — 

e  41-2 

— 

Victoria 

85-7 

38 

13 

11 

+  19 

23      1 

-26 

35-8 

41-2 

Colombo 

93-4 

277 

12 

0 

-94 

— 

— 

— 

790 

Kodaikanal 

96-5 

280 

17 

G 

?PR. 

— 

— 

57-6 

63-2 

Simla 

101-3 

300 

— 

— 

e  24  54 

-74 

. — 

53-9 

Mauritius       E. 

105-9 

243 

14 

6 

-33 

— 

. — 

57-8 

Chicago 

108-0 

50 

28 

54 

?S 

(28  54) 

+  104 

42-0 

— 

Continued  on  next  page. 


140 


A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ann  Arbor 

K. 

110-9 

49 

17   54 

?PRi 

— 



47-7 



La  Paz 

113-4 

116 

e  19  58 

?PR, 

34   10 

?SR, 

62-0 

64-4 

Toronto 

1141 

47 

19  12 

[+38] 

29     0 

+  63 

58-9 

80-6 

Georgetown 

E. 

116-(» 

52 

— 

— 

— 

e  62-0 

— 

Ottawa 

116-0 

45  (e  19   31)  [+48] 

30  23 

? 

e  47-8 

— 

Harvard 

120-2 

48 

e  19  47 

[+54] 

B  31   27 

2 

59-8 

— 

Cape  Town 

124-7 

208 

58   15 

?L 

(33  30) 

? 

(58-2) 

86-2 

Dyce 

X. 

137-5 

354 

i  23     0 

?PR, 

— 



77-0 

Hamburg 

138-8 

343 

e  19  54 

[+16] 

— 



e  63-0 

77-0 

Edinburgh 

138-9 

354 

e  23     0 

?PR, 

— 



— 

78-5 

Helwan 

140-5 

299 

22     0 

?PRi 

— 



— 

— 

Stonyhnrst 

140-8 

353 

23  18 

?PRi 

— 

. 

— 

83-0 

Vienna 

141-0 

334 

e  19  45 

[+    4] 

— 

• 

e  53-0 

7  8-2 

De  Bilt 

141-4 

344 

e  19  38 

[-   4] 

5  32  56 

? 

e  67  0 

7  4  0 

Uccle 

142-7 

345 

e  19  36 

[-    8] 

— 



— 

73-4 

Oxford 

142-8 

352 

23  25 

2PRi 

— 

_ 

46-2 

79-0 

Kew 

143-0 

352 

— 

— 

— 



— 

S8-0 

Strasbourg 

143-9 

340 

19  42 

[-    5] 

— 



— 

80-4 

Paris 

1450 

346 

e  22   25 

?PRi 

— 



63-0 

830 

Padova 

1451 

335 

11    30 

f 

22      0 

?PR, 

— 

Moncalieri 

147-0 

339 

19   56 

[  +  '5] 

36   13 

J 

56-3 

90-8 

Pompeii 

147-4 

327 

20   52 

[+60] 

— 

— 

. — 

. — 

Rocca  di  Papa 

147-6 

329 

e  19  42 

[-10] 

29  18 

r 

e  70-8 

82-5 

Barcelona 

1520 

343 

— 

— 

— . 

e  70-8 

82-0 

Tortosa 

153-0 

345 

20   13 

[+13] 

33   54 

I 

53  0 

82-7 

Coimbra 

X. 

154-8 

0 

19  48 

[-14] 

e  27    46 

? 

43-8 

891 

Algiers 

155-9 

337 

6  20  20 

[+17] 

— 

— _ 

37-0 

82-0 

Rio  Tinto 

157-2 

356 

28     0 

? 

— 

— 

— 

108-0 

Granada 

157-4 

350 

20  25 

[+20] 

21   32 

? 

— 

— 

San  Fernando 

158-5 

355 

20  54 

[+47] 

— 

— 

— 

91-0 

Additional  readings:     Rivervlew  gives  also  i=+6m.l4s.  and  6m. 37s.,  PS  = 
+  llm.9s.,    MN  =  +13-4m.,    MZ  =  +13-5m.,    T„  =18h.55m.36s.  Christ- 

church  gives  L  as  PR,  and  records  for  L    +26-0m.  Melbourne  PR,  = 

+  8m.42s.,  SR,  =  +14m.0s.  Berkelev  e?E  = +24m.l7s.,  eLV=+38-7m. 

Lick  eV  =  +38m.37s.  Chicago  S  =  +35m.55s.,  L  =  +48  0m.         La  Paz 

iP?  =  +33m.33s.  Toronto  i=  +llm.l2s.,  e?  =  +31m.54s.,  iL  =  +62-Sm., 

L  =  +72 -210.         Georgetown  LE  =  +65 •4m.         Ottawa  eP  is  given  as  PRi, 
e=+36m.47s.  Harvard  e  = +38m.l8s.,    L  =  +62-0m.,    +65-4m.,   and 

+  77 -Om..  T„=18h.55m.36s.  Capo  Town  gives  its  reading  P  = +33m.30s. 

from  Mihic-Shaw.         Hamburg  eZ=+22m.l4s.  (?PR,),  eNE  = +23m.l2s., 
+  45-0m.,    and     +46-0m.  Helwan    PN  =  +23m.0s.  Vienna    eZ  = 

+  22m.l9s.,  cE  =  +22m.30s.  De  Bilt  PR,  =  +22m.27s..  MN  =  +77-5m. 

Uccle  PRi  = -r22m.41s.,   MX=+79-0m.  Strasbourg  PR,  =■ +22m.40s.. 

MX  =  +76-9m.  Moncalieri    MX  =  +88-8m.  Rocca    di    Papa    P  = 

+  20m.0s.,        PR,E  = +23m.l8s.,        PRjN  = +23m.24s..        SX  =  +26m.54s. 
Coimbra   ePE  = +20m.24s.,    eS  = +30m.l8s.,    ME  =  +91-3m.  Granada 

readings  have  been  increased  by  Ih.  San  Fernando  MN=+93-0m. 


Sept.  9d.  Readings  also  at  Oh.  (La  Paz),  Ih.  (Taihokn).  4h.  (near  Rocca  di  Papa), 
6h.  (near  Tokyo).  8h.  (La  Paz),  9h.  (Florence  (2),  Strasbourg,  and  near 
Rocca  di  Papa),  15h.  (near  Tokyo),  16h.  (near  Lick  and  Berkeley),  17h. 
(near  Pompeii  and  Rocca  di  Papa),  21h.  (Mizusawa),  22h.  (Apia  and 
Manila). 


Sept.  lOd.  22h.  3m.  Os.      Epicentre  12°-6S.  150'-0E.  (as  on  1918  .July  31d.). 
A  =  --845,   B  =  +-488,  C=--218;  D  =  + -500,  E  =  + -866  ; 


G  =  +-189,  H  =  --109,  K  =  --976. 


A 


Az. 


0-C. 


O-C. 


M. 


Riverview 

21-3 

177 

e  4  58 

+    1 

e  8  49 

-   1 

e  120 

12-9 

Honolulu 

61-3 

57 

e  18  36 

?S 

(18  36) 

-   4 

23-0 

29  0 

Helwan 

121-0 

29S 

87     0 

?L 

— 

— 

(87-0) 

— 

Chicago 

122-4 

4,S 

— 

— 

— 

— 

e  53-7 

— . 

De  Bilt 

131-5 

331 

— 

— 

— 

. — . 

e  660 

73-0 

Uccle 

132-7 

331 

— 

— 

— 

— - 

e  65-0 

— 

San  Fernando 

1480 

322 

82     0 

?L 

— 

— 

(82-0) 

— 

Additional  readings:    Riverview  gives  PS=+9m.l5s.,  MX  =  +180m., 
22h.3m.9s.  Helwan  PX  - +91m.0s.         Dc  Bilt  MX-   +85-2m. 
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Sept.  lOd.  Readings  also  at  2h.  (Moncalieri  and  near  Roeca  di  Papa  and  Padova), 
3h.  (Florence),  4h.  (near  Padova  (2)  ),  71i.  (Vienna  and  near  Pompeii, 
Roeca  di  Papa  (2),  Padova.  Florence,  and  Miziisawa),  8h.  (La  I'az  (2) 
and  Rio  Tinto),  9h.  (Roeca  di  Papa),  14h.  (near  Tacubaya),  15h. 
(Taihokn  and  near  Batavia),  Ifih.  (Moncalieri),  21h.  (Taihoku),  221i. 
(near  Tok^'o). 


Sept.  lid.    2h.  lOm.  40s.  i     i 

3h.  50m.  25s.  II      Epicentre  i.^'-SX.  ll'^E.  (as  on  1920  Sept.  8d.). 
14h.  32m.  45s.  in) 


A=  +  -708,  B 

=  +140,  C 

=  +G92 

;         D 

=  +194, 

E  =  - 

■981  ; 

G  =  + 

•679, 

H=  -f  134,  K  = 

=  -722. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Florence 

0°0 



0     0 

0 

— 

. — 

— 

0-6 

H 

00 

— 

0  25 

+  25 

— 

. — 

— 

0-7 

III 

0-0 

— 

0   10 

+  10 

— 

— 

— 

0-4 

I  Roeca  di  Papa 

2-3 

152 

e  0   56 

+  20 

— 

— 

(e  1-2) 

2-3 

II 

2-3 

152 

e  0  47 

+  11 

— 

— 

— 

2-6 

III 

2-3 

152 

e  0  48 

+  12 

■ — 

— 

— 

2-0 

I  Moncalieri 

2-8 

295 

e  0  55 

+  11 

— 

— 

. — 

. — 

II 

2-8 

295 

e  0   41 

-    3 

1    15 

_   2 

— 

■ — 

III 

2-8 

295 

0  46 

+    2 

1   19 

+    2 

— 

— 

II  Pompeii 

3-9 

142 

2  36 

?L 

— 

— 

(2-6) 

— 

I  Zurich 

4-0 

332 

el      2 

0 

i  1   33 

-17 

• — 

II 

4-0 

332 

e  1     3 

+    1 

i  1  48 

-   2 

i  20 

21 

III 

40 

332 

e  0  38 

-24 

i  1   35 

-15 

— 

— 

I  Strasbourg 

5-3 

334 

e  1  58 

+  36 

— 

— 

— 

— 

II 

5-3 

334 

e  1   22 

0 

e  2  13 

-12 

e  2-6 

■ — 

III 

5-3 

334 

— 

— . 

— 

. — . 

e  21 

— 

II  Vienna 

5-7 

37 

e  1   59 

+  31 

— 

— . 

— 

3-9 

III 

5-7 

37 

e  2  31 

?S 

(e  2  31) 

—    5 

. — 

3-8 

II  Uccle 

8-4 

329 

e  3  47 

?s 

(e  3  47) 

0 

— 

— 

II  De  Bilt 

9-2 

336 

— 

— 

— 

— 

e  5-1 

5-5 

II  Hamburg 

9-8 

356 

e  1   35 

-52 

— 

. — 

— 

6-6 

III 

9-S 

356 

e  3   15 

+  48 

— 

— 

— 

6-2 

Additional  Readings  :  Roeca  di  Papa  i  PRiE  =  +lm.32s.  Roeca  di  Papa 
III  iPE=+0m.51s.  Zurich  i  eN=+lm.ls.,  eV  =  +lm.8s.  Zurich  ii 
iE  =  +lm.46s.         Zurich   III   ePE2  = +0m.l7s.,   iN  =  +lm.36s. 


Sept.  lid.  Readings  also  at  Oh.  (Florence).  2h.  (Moncalieri),  4h.  (Algiers),  5h. 
(Florence),  6h.  (near  Roeca  di  Papa  and  Padova),  7h.  (near  Florence), 
8h.  (Moncalieri  (2)  ),  14h.  (La  Paz  (2)  and  near  Zurich),  17h.  (Batavia), 
20h.  (San  Fernando),  23h.  (near  Tacubaya). 


Sept.  12d.  16h.  31m.  24s.     Epicentre  43'-8N.  ll'-2E.  (as  on  Sept.  lid.). 

A       Az.  P.       O-C.         S.  O-C.         L.  M. 


Florence 

00 

— 

0   22 

+  22 

— 





0  0 

Padova 

1-7 

17 

0   36 

+  10 

0  58 

+  10 

. — 

— 

Roeca  di  Papa 

2-3 

152 

e  0   52 

+  16 

— 

— 

20 

Moncalieri 

2-8 

295 

e  0  47 

+   3 

1   11 

-   6 

— 

— 

Pompeii 

3-9 

142 

2   29 

?L 

— 

— 

(2-5) 

— 

Zurich 

E. 

4  0 

332 

1      6 

+    4 

i  1   39 

-11 

— 

X. 

4  0 

332 

1      1 

-   1 

i  1   40 

-10 

— 

— 

Strasbourg 

5-3 

334 

el     8 

-14 

c  2     6 

-19 

. — 

— 

Vienna 

5-7 

337 

2     2 

+  34 



3-7 

Uccle 

8-4 

329 

— 

— 

— 

e  4-3 

De  Bilt 

9-2 

336 

— _ 







e  4-8 

5-7 

Hamburg 

9-8 

356 

e  3  36 

+  69 

— ■ 

— 

5-6 

Additional  readings  :    Florence  P  =  +0m.33s.  Padova  readings  are  given 

Im.  early.  Roeca  di  Papa  ePN=+0m.55s.  Zurich  eV=+lm.3s. 

De  Bilt  MX  =+6 •5m. 
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Sept.  12d.  Readings  also  at  lli.  (uear  Florence,  Padova,  and  Rocoa  di  Papa), 
8h.  (Batavia),  9h.  (Berkeley),  llh.  (near  Tacubaya  and  Oaxaca),  121i. 
(La  Paz),  14h.  (near  Padova),  loh.  (Batavia).  17h.  (La  Paz  and  near 
Athens),  ISh.  (Helwan,  Moncalieri  (2),  and  near  Oaxaca),  19h.  (Taihoku 
and  near  Tacubaya),  20h.  (San  Fernando),  22h.  (La  Paz),  23h.  (La  Paz 
and  Uccle). 

Sept.  IM.  Readinss  at  Oh.  (Uccle  and  Helwan).  8h.  (La  Paz),  12h.  (near  Batavia), 
1.3h.  (Helwan  and  near  Batavia),  loh.  (Bata\-ia),  17h.  and  19h.  (La  Paz), 
23h.   (Florence). 

Sept.  14d.  2h.  8m.  45s.     Epicentre  41'0X.  21°-.5E. 

A  =  +  -702,  B  =  +  -277,  C  =  +  -656  ;  D  =  +  -366,   E  =  -  -930  ; 

G  =  +-610,   H=-^-240,  K  =  --755. 


A        Az. 


Athens 

Pompeii 

Rocca  di  Papa 

Vienna 

Padova 

LemberK 

Moncalieri 

Zurich 

Strasbourp: 

Besancon 

Helwan 

Hamburg 

Uccle 

Paris 

De  Bilt 

Kew 

Oxford 

Eskdalcmuir 

Edinburgh 


3-3 

5-3 

6-7 

8-1 

8-3 

90 

10-8 

11-2 

12-3 

12-7 

13-7 

14-8 

15-4 

15-(J 

15-8 

18-2 

19  0 

21-7 

21-9 


150 
270 
280 
335 
306 
10 
296 
309 
312 
305 
141 
332 
316 
307 
320 
312 
312 
320 
321 


m.  s. 

0  51 

1  23 
i  1   43 

2  4 
2      1 


e  3 


e  3  49 

5  6 

6  15 
e  3  31 


O-C. 
s. 

-  1 
-    1 

-  1 
^    1 


-h25 

+    2 
+  46 

«S 

?S 

-    5 


4 

3 

e  4 

4 


11 

36 

3 

42 

5  36 
(5  6) 
(6   15) 

(e  6  26) 

e  6  36 

e  6  49 

6  56 

i  7   59 

(8  57) 


O-C. 


+  31 

-  9 
0 

-  8 

+  10 
-31 
+  14 

-  1 

-  5 
+    3 


-    3 

_     Q 


1-6 


e  8-2 
i  4-7 


6-7 

c  7  0 
(7-1) 
(7-2) 
e  6-4 
e  8-6 

8-6 

10-9 
14-2 
12-2 


M. 
m. 

2-0 

4-2 
60 

5-6 
9-5 

7-4 


10-2 

10-2 
10-7 
14-2 
12-8 

15-4 


Additional  readings  and  notes:  Athens  gives  MN=+2-2m.,  To  =2h.8m.45s. 
Rocca  di  Papa  iPN  = +lm. 47s.  Padova  readings  Im.  early.  Moncalieri 
MN  =  +S-8m.  Hamburg     MN  =  +10  0m.,      MZ=+10-4m.  De      Bilt 

MX  =-  +10-6m.         Oxford  iSR,  =  +  10m.  13s. 

Sept.  14d.  Readings  also  at  Ih.  (Taihoku),  4h.  (near  Tacubaya),  5h.  (MoncaUeri), 
7h.  (San  Fernando),  13h.  (La  Paz),  ISh.  (Rio  Tinto  and  La  Paz),  19h. 
(Taihoku).  20h.  (near  Florence  and  Rocca  di  Papa).  22h.  (San  Fernando), 
23h.  (Manila  (2),  Batavia,  and  La  Paz). 

Sept.  15d.  Readings  at  Ih.  and  6h.  (Helwan),  7h.  (Apia  and  Batavia),  8h.  (Kobe), 
llh.  (Lick),  12h.  (La  Paz),  14h.  (near  Rocca  di  Papa  and  Pompeii), 
16h.  (Apia),  20h.  (Helwan),  22h.  (Florence  and  San  Fernando). 


Sept 


.  16d.  4h.  17 

m.  Os. 

Epicentre  43' •8N. 

ir-2E 

(as  on  S( 

3pt.  12d 

.). 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

•S. 

m. 

ni. 

Florence 

0°0 

— 

0   10 

+  10 

— 

— . 

— 

0-5 

Padova 

1-7 

17 

0  46 

+  20 

1     7 

+  19 

— 

. — ■ 

Rocca  di  Papa 

2-3 

152 

e  0  36 

0 

(i  0   54) 

-   9 

— . 

2-3 

MoncaUeri 

2-8 

295 

0  51 

+    7 

1   24 

+    7 

• — 

— 

Pompeii 

3-9 

142 

2  40 

?L 

— 

— 

(2-7) 

— 

Zurich 

E. 

4  0 

332 

e  1      4 

+    2 

i  1   43 

-    7 

— 

2-3 

X. 

4  0 

332 

c  1      9 

+    7 

i  1   45 

—    5 

— 

21 

v. 

40 

332 

e  1      2 

0 

i  1    44 

-    6 

— 

— 

Besancon 

5  0 

316 

2      1 

?s 

(2      1) 

-16 

— 

— 

Strasbourg 

5-3 

334 

c  1      9 

-13 

— 

— 

— 

Vicuna 

5-7 

37 

e  1   58 

+  30 

— 

— 

i  2-9 

3-8 

rccle 

8-4 

329 

— 

— 

e  3  48 

-^    1 

e  4-6 

— 

De  Bilt 

9-2 

336 

— 

— 

— 

— 

e  5  0 

— 

Hamburg 

9-8 

356 

— 

— ■ 

— 

— 

c  4 '8 

5-8 

Zurich  gives  iPN  =  +lm.28s. 


Padova  readings  given  Im.  early. 


14.3 


Sept.  16(1.  loh.  8m.  Os.     Epicentre  42"-3N.  140°0E.  (as  on  1915  Mar.  17d.). 
A  =  -  -567,   B  =  +  175,  C  =  -f  -673  :  D  =  +  643,   E  =  +  ■706  : 

G  =  --516,   H=+-433,   K=--740. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

0 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 

3-3 

1G6 

0   51 

-   1 

1    22 

-    9 

— 

— 

Ootomari 

4-8 

23 

1   38 

+  24 

2      3 

—    8 

2-6 

3-6 

Tokyo 

6-6 

182 

1  36 

-   5 

2   35 

-25 

3-3 

3-5 

Nayroya 

7-5 

199 

1   57 

+    3 

— 

— 

— 

■ — 

Kobe 

8-5 

208 

2  20 

+  11 

. — 

— 

41 

4-4 

Osaka 

!>-2 

204 

2   23 

+   4 

(4     6) 

-    2 

4  1 

5-7 

Zi-ka-wei 

18-9 

237 

f  I    12 

-16 

c  7   42 

-18 

— 

— 

Manila 

32 -9 

215 

f  7    22 

+  26 

— 

— 

— 

— 

Jlambiu-g 

75  0 

333 

ell   59 

+  10 

e  21   42 

+  16 

41-0 

— 

Eskdalfiiiuir 

7CG 

339 

— 

— 

— 

— 

36-0 

— 

Vienna 

76-7 

327 

i  12  11 

+  12 

— 

— 

— 

50-5 

De  Bilt 

77-8 

334 

— 

— 

— 

— 

c  38-0 

46  C 

Uccle 

79-2 

334 

— 

— 

— 

— 

e  40-0 

42-0 

Strasbourg 

79-9 

330 

— 

— 

— 

— 

e  450 

— 

Paris 

81-5 

334 

— 

— 

— 

— 

e  440 

53-0 

Hehvaii 

82-0 

304 

55     0 

?L 

— 

— 

(55  0) 

— 

Pompeii 

82-8 

322 

12  40 

+    5 

— 

— 

■ — 

Moncalieri 

82-9 

328 

— 

— 

c  23     5 

+   9 

46-2 

— 

Rocca  di  Papa 

83-5 

323 

i  12  44 

+    5 

i  16     3 

/PR, 

— 

X. 

83-5 

323 

i  12  44 

+    5 

e  16  30 

?PRi 

e  40-3 

55-3 

Rio  Tiuto 

93-5 

334 

60      0 

•I 

— 

— 

. — 

68-0 

La  Paz 

144-2 

51 

i  19   52 

l  +  'o] 

— 

— 

— 

■ — 

Additional  readings:    Mizusawa  gives  SN=+lm.24s.        Kobe  MN  =  +4-5m. 
Osaka  MN  =  +5-8m.  De  Bilt  MN  =  +420m.         Hehvan  PN  =  +52m.0s. 

Moncalieri  S?  =  +  34m. 33s. 


Sept 


.  16d.  18h.  28m. 

50s. 

Epicentre  43° -SN.  11° 

2E.  (as  at  4h.). 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  di  Papa 

2-3 

152 

e  0  58 

+  22 

(i  1     2) 

-    1 

— 

2-7 

Monoalieri 

2-8 

295 

0  42 

-"2 

1   14 

-    3 

— 

— 

Pompeii 

3-9 

142 

2  20 

?L 

— 

— 

(2-3) 

— 

Zurich            N. 

4-0 

332 

e  1      7 

+    5 

1   54 

+    4 

2-2 

K. 

4-0 

332 

e  1     7 

+    5 

1  56 

+    6 

— 

2-2 

Strasbourg 

5-3 

334 

c  1  37 

+  15 

— 

— 

— 

— 

Vienna 

5-7 

37 

0  1   54 

+  26 

— 

— 

— 

3-5 

Additional  readings  :     Rocca  di   Papa  gives  its  readings  as  ePN   and  iPE. 
Zrnicli  ePV=+lm.9s.,  iN  =  +lm.41s.,  iE  =  +lm.42s. 


Sept.  16d.  Readings  also  at  8h.  (Moncalieri),  91i.  (La  Paz,  Manila,  Algiers,  De 
Bilt,  and  Hehvan),  llh.  (La  Paz  (2),  Manila,  and  jNIizusawa),  12h.  (Apia), 
151i.  (Lick),  22h.  (Florence),  23h.  (San  Fernando). 


Sept.  17d.  23h.  50m.  36s.     Epicentre  32°-5N.  42°-0\V. 

A  =  +  -627,  B  =  -  -564,  C  =  +  -537  ;         D  =  -  -669,  E  = 
G=+-399,   H  =  --360,  K  =  --843. 


Az. 


O-C. 


S. 


O-C. 


•743; 


L. 


M. 


Azores 

14-3 

64 

5     0 

+  90 

— 

— 

— 

— 

Harvard 

25-0 

301 

— 

— 

10  29 

+  26 

e  12-7 

— 

Coimbra 

27-9 

64 

— 

— 

e  10  54 

-   3 

12-6 



Ottawa 

29  0 

306 

. — 

— 

e  11   34 

+  17 

e  15-0 

— 

Rio  Tiuto 

29-2 

70 

18  54 

?L 

— 

. — 

(18-9) 

21-9 

San  Fernando 

29-6 

72 

12  24 

?S 

(12  24) 

+  57 

19-4 

Toronto 

31-2 

304 

— 

— 

i  11     0 

-54 

e  171 

21-2 

Tortosa 

34-4 

63 

— 

— 

. — 

— 

15-4 

16-6 

Eskdalemuir 

35-3 

39 

13      2 

?s 

(13      2) 

+    2 

Edinburgh 

35-6 

39 

— 

— 

— 

18-4 

- — 

Chicago 

371 

298 

7   31 

0 

13   24 

-    1 

18-4 

— 

Continued  on  next  page. 


A 

Az. 

P.        O  -C. 

S. 

O-C. 

L. 

M. 

^ 

o 

111.    s.            s. 

m.  s. 

s. 

m. 

m. 

38 -li 

48 

—              — 

e  13  41 

-   1 

e  16-7 

20-4 

391 

46 

—              — 

e  13  58 

-r    5 

e  19-4 

20-8 

40  0 

58 

—              — 

(14     7) 

0 

141 

— 

43-8 

61 

e  8  24            0 

14  48 

-11 

e  16  S 

. — 

-to -3 

62 

8   24      -11 

15   24 

-r    5 

— 

— 

45-9 

50 

e  8   24      -15 

— 



— 

— 

55  0 

211 

i  9  40      +1 

— 







61-0 

312 

—              — 

— 



— 

36-6 

61-5 

71 

35  24        ?L 

— 



(35-4) 

— 

:     Harvard 

L=  +13 -2111. 

Paris    (A 

=  36°-8) 

^ves 
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Uccle 

De  Bilt 

Moncalieri 

Rocca  di  Papa       x. 

Pompeii 

Vienna 

La  Paz 

Victoria 

Helwan 

Additional   reading  _ 

01i.liii.3s.  De  Bilt  gives  MX=  +21-3ni.         Moncalieri  gives  its  reading 

e-23h.41in.14s.,     S  ?  =23h.53iu.49s.  Rocca  di  Papa   ePE  = +7m.54s., 

also  another  ePN  = +9ui.42s.,  and    SN  =  +15ni.6s.  Pompeii  gives  its 

readings  Ih.  late.  Helwan  PE  =  +  38m. 24s. 


Sept.  17d.  Readings  also  at  Oh.  (Lick,  Sapporo,  and  Manila),  Ih.  (Rocca  di 
Papa),  2h.  and  81i.  (La  Paz),  lOh.  (near  Hokoto  and  Taihoku),  14h.  (La 
Paz  and  Helwan),  15h.  (La  Paz),  18h.  (Riverview),  19h.  (La  Paz). 

Sept.  18d.  Readings  at  Oh.  (near  La  Paz),  2h.  (near  Tacubaya),  4h.  (La  Paz), 
5h.  (near  Tacubaya),  12h.  (near  La  Paz),  13h.  (Apia),  19h.  (San  Fer- 
nando), 21h.  (La  Paz). 

Sept.  19d.  Readings  at  2h.  (La  Paz),  3h.  (near  Tokyo),  6h.  (Manila),  9h.  (La  Paz), 
16h.  (near  Oaxaca  and  Tacubaya),  19h.  (La  Paz). 

1920.     Sept.  20d.  14h.  38m.  50s.     Epicentre  20°  6S.  168°  8E. 


A  =  - 

•918, 

B=  +182.  C=  -352 

;          D  =  +194, 

E  =  + 

•981  ; 

G  =  + 

■345, 

H  =  -068,  K 

=  --936. 

A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

19°  7 

73 

14  40 

+    3 

8  26 

+    9 

10-2 

— 

Riverview 

20-5 

226 

i  4  52 

+    5 

i  8  42 

+    8 

e  96 

10-8 

Sydney 

20-5 

226 

4  52 

+    5 

8  46 

+  12 

9-9 

11-2 

Ciuistchm-ch 

23-2 

173 

5  46 

+  27 

— 

— 

99 

17  2 

Melbourne 

26-8 

225 

5  34 

-22 

10   16 

-21 

. — • 

— 

Adelaide 

30  1 

235 

i  6   19 

-10 

i  11   10 

-26 

i  15  0 

161 

Honolulu 

530 

40 

i  9  46 

+  20 

i  17   28 

+  32 

— 

31-3 

Manila 

58-7 

304 

e  10     7 

+    4 

18  37 

+  30 

300 

30-3 

Bat  a  via 

61-6 

275 

i  10  28 

+    5 

i  18  43 

0 

25  0 

34-4 

Tokyo 

62-6 

335 

10  29 

0 

19  33 

+  37 

310 

32-2 

Nagoya 

63-4 

331 

10  32 

_    2 

— 

— 

— 

— 

Osaka 

63-7 

331 

10  35 

-    1 

19     9 

0 

271 

32-4 

Kobe 

63-9 

330 

10  53 

+  16 

19  29 

+  17 

27-5 

34-6 

Taihoku 

64-7 

315 

10   49 

+    6 

(19   19) 

-   2 

19-3 

34-8 

Nagasaki 

650 

326 

9   10 

-95 

— ■ 

— 

— 

— 

Mizusawa 

K. 

651 

337 

10   46 

0 

19  21 

—   5 

— 

— 

N. 

651 

337 

10   47 

+    1 

19  19 

-   7 

— - 

— 

Zi-ka-wei 

68-9 

320 

10   27 

-43 

e  20     6 

-   7 

— 

37-3 

Ootomari 

71-2 

343 

11   25 

+    1 

20  45 

+   5 

32-8 

35-7 

Berkeley 

K. 

87-1 

48 

e  12  55 

-   5 

e  23   22 

-20 

e  398 

44-9 

N. 

87-1 

48 

e  12  59 

-    1 

e  23  21 

-21 

e  399 

46-7 

7.. 

87-1 

48 

e  12   57 

-    3 

— 

— 

— 

461 

Lick 

E. 

87-4 

49 

e  13     0 

-    1 

c  23  24 

-21 

c  40  4 

44-6 

X. 

87-4 

49 

c  12  58 

-    3 

c  23  23 

-22 

0  40-4 

49  0 

Calcutta 

K. 

89-5 

294 

12  58 

-15 

23  46 

-23 

346 

52-1 

N. 

89-5 

294 

13   10 

-   3 

23  58 

-11 

— 

— 

Colombo 

91-4 

277 

14   10 

+  47 

25   10 

+  42 

652? 

80-2 

Victoria,  B.C. 

91 -7 

38 

12  36 

-49 

(23  26) 

-66 

234 

451 

Z. 

91-7 

38 

12   40 

-45 

(23   40) 

-52 

23-7 

40-7 

Tucson 

K. 

93-2 

57 

13   32 

-    1 

24      4 

-43 

42  2 

53  -4 

N. 

;>;!  2 

,",7 

21      n 

-47 

43-S 

19  7 

Kodaikanal 

94  8 

2Sn 

13   46 

^    4 

(19  52) 

.'PI{, 

19-9 

62-5 

Tncuhaya 

K. 

9S(; 

71 

I  I    2<i 

-  2."> 

24   :!1 

-71 

36  1 

47-:! 

.N. 

9S(; 

7  I 

1  1    ;!il 

27 

21   33 

-(JO 

3t-3 

17-2 

( 'iiiitiiinvd   on    iic.rl    iia'jc. 
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A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

g 

m. 

s. 

8. 

m.  s. 

ts. 

m. 

m. 

Oaxaca 

100-0 

76 

24 

5 

Iti 

(24      5) 

-Ill 

46-2 

49-6 

Denver 

E. 

100-a 

51 

e  23 

10 

I 

33   10 

2SR, 

44-2 

52-2 

Dehra  Dim 

100-9 

299 

e  18 

25 

?PRi 

— 

— 

— 

— 

Mauritiua 

E. 

101-2 

243 

12 

28 

-108 

— 

— 

— 

56-8 

N. 

101-2 

243 

18 

28 

?PRi 

— 

— 

— 

53-8 

Simla 

101-8 

300 

c  18 

10 

?PR, 

28     4 

+  111 

42-4 

62-9 

Bombay 

102-2 

286 

17 

14 

1 

— 

— 

■ — 

58-1 

Seychelles 

110-5 

258 

19 

10 

2  PR, 

(28  55) 

+  82 

28-9 

68-2 

La  Paz 

113-0 

120 

e  15 

43 

+  32 

i  25  44 

-130 

47-4 

56-9 

Chicaso 

113-3 

51 

14 

58 

-16 

25   30 

-148 

43-8 

62-9 

Cape  Town 

118-6 

209 

20 

16 

?PRi 

30   30 

+  111 

— 

78-7 

118-6 

209 

20 

20 

1PR, 

29   30 

+  51 

66-2 

77-2 

Toronto 

119-7 

50 

18 

52 

? 

i  29  40 

+  53 

36  -5 

710 

Washmgtou 

121-3 

55 

16 

3 

+  14 

26     0 

-179 

e  44-7 

— 

Georgetown 

E. 

121-3 

55 

e  19 

5 

+    9] 

e  30   27 

i 

e  49-6 

69-2 

N. 

121-3 

55 

e  19 

5 

+   9] 

e  30   27 

i 

e  50-5 

- — 

Z. 

121-3 

55 

e  19 

10 

+  14] 

30  40 

i 

e  49-6 

65-6 

Chelteuliam 

E. 

121-4 

55 

14 

15 

-94 

— 

— 

59-4 

67-8 

N. 

121-4 

55 

26 

5 

■;s 

37    19 

JSR, 

61  0 

72-6 

Ithaca 

121-7 

51 

e  27 

34 

KS    ( 

e  27   34) 

-88 

54-5 

— 

Ottawa 

122-3 

47 

19 

7 

+    8] 

29  50 

+  44 

e  51-0 

66-2 

Nortlifield 

124-5 

48 

22 

10 

?PR, 

— 

— 

61-2 

— 

Harvard 

E. 

125-7 

51 

- 

— 

i  29     6 

-25 

e  57  0 

70-2 

N. 

125-7 

51 

— 

— 

— 

e  54-9 

71-9 

Rio  de  Janeiro 

126-5 

142 

e  21 

25 

2  PR, 

— 

— 

— 

— 

Porto  Rico 

E. 

129-0 

82 

- 

— 

— 

— 

61-3 

63-2 

N. 

129-0 

82 

- 

— 

— 

— 

62-4 

64-0 

Lemberc; 

139-6 

323 

e  19 

40 

+    1] 

e  32   52 

'I 

e  66-4 

83-2 

Helwan 

E. 

140-7 

291 

19 

34 

-   6] 

— 

— 

— 

98-2 

N. 

140-7 

291 

19 

52 

+  12] 

— 

■ — 

— 

99-7 

Dyce 

E. 

142-8 

351 

19 

38 

-   7] 

31  54 

'? 

46-7 

68-6 

N. 

142-8 

351 

19 

40 

-   5] 

33     2 

? 

46-3 

67-6 

Hambm-g' 

E. 

143-3 

339 

e  19 

39 

-   7] 

e  22   52 

?PR, 

e  64-4 

85-0 

N. 

143-3 

339 

e  19 

41 

-   5] 

e  22   56 

?PR, 

e  68-3 

84-4 

Edinburgh 

144-3 

351 

19 

42 

-   5] 

— 

— 

51-2 

81-7 

Vienna 

E. 

144-6 

329 

e  19 

40 

-    8] 

36  48 

? 

c  68-7 

83-5 

N. 

144-6 

329 

e  19 

43 

-    5] 

36  47 

i 

e  69-0 

83-2 

Eskdalemuir 

144-8 

351 

19 

45 

-   3] 

30  52 

I 

51-2 

— 

Athens 

145-2 

309 

19 

45 

-   3] 

35   40 

j 

e  63-7 

73  0 

Stonyhurst 

146-1 

350 

i  19 

58 

+    8] 

32   40 

'/. 

76-4 

95-2 

De  Bilt 

E. 

1461 

340 

19 

50 

0] 

e  42   10 

?SR, 

e  76-2 

81-6 

N. 

1461 

340 

- 

e  42   16 

?SR, 

70-2 

84-2 

Ucclc 

147-4 

341 

i  19 

51 

-    1] 

e  33   34 

? 

e  68-2 

86-2 

Oxford 

147-9 

349 

i  19 

56 

+    3] 

i  42   23 

?SR, 

71-2 

95-4 

Kew 

148-0 

348 

17 

10 

? 

— 

— 

— 

103-2 

Strasbourg 

148-2 

334 

i  19 

53 

'O] 

32   28 

? 

e  66-7 

87-7 

Zuricli 

148-8 

334 

c  19 

54 

0] 

— 

— 

— 

— 

Padova 

148-8 

329 

20 

3 

+    9] 

— 

— 

— 

86-8 

Paris 

149-7 

342 

i  19 

56 

+    1] 

e  42   11 

*SR. 

63-2 

88-2 

IMilan 

150-0 

330 

20 

4 

+   8] 

— . 

— 

73-2 

81-8 

Besangon 

150-0 

336 

19 

57 

+    1] 

30  44 

? 

65-2 

— 

Florence 

150-2 

326 

19 

58 

+    2] 

— 

— 

— 

20-3 

Pompeii 

E. 

150-3 

31S 

19 

58 

+    2J 

28   28 

? 

46-2 

84-2 

Rocca  di  Papa 

150  8 

322 

i  20 

4 

+    7] 

e  21    10 

?PR, 

e  57-3 

92-3 

X. 

150-8 

322 

i  20 

4 

+    7  J 

— 

— 

e  71-3 

93-3 

Moncalieri 

1511 

332 

19 

57 

0] 

33  56 

2 

46-0 

92-6 

Barcelona 

156-3 

334 

20 

0 

-    4] 

44     0 

?SR, 

e  66-2 

88-2 

Tortosa 

157-5 

337 

20 

10 

+    4] 

33   53 

•I 

62-7 

88-1 

Algiers 

159-8 

326 

20 

11 

+    3] 

34   40 

7. 

51-2 

91-2 

Coimbra 

160-3 

354 

20 

12 

+    4] 

36   54 

i 

e  64-9 

92-4 

Granada 

162-2 

340 

20 

15 

+    6] 

— 

— 

. — 

— 

Rio  Tinto 

162-4 

348 

26 

10 

2  PR, 

— 

— 

— 

108-2 

San  Fernando 

163-6 

346 

20 

31 

+  20] 

— 

— 

79-8 

110-2 

Additional  readings:  Riverview  gives  also  iP=+5ra.8s.,  iPRi  = +6m.l8s., 
PS=+9m.6s.,  MN=+13-7m.,  MZ=-+10-6m.,  T„  =14h.38m.46s.  Epi- 
centre 18°-5S.  167°-0E.  Adelaide  iPR,  = +7ni.4s.,  iPRa  = +7m.l6s.. 
iPR3= +Sm.lOs.,  i  =  +9m.l0s..  and  +10m.40s.,  SR3  = +13m.22s.,  i  = 
+  14m.40s.  Honolulu  PR,  =  + 12m. 34s.,  SR,  = +21m.58s.,  T„  = 
14h.39m.08.  Manila  iE  =  +  llm.l9s.,  IN  = +13m.22s.,  MN  =  +30-2m., 
To=14h.38m.29s.  Batavia  i=  +13m.3s.  (?PR,),  and  i+22m.37s.,  MN  = 
+  36-8m.,  T„=14h.39m.6s.  Osaka  MN=+35-8s.,  To  =14h.39m.3s. 
Zi-ka-wei  P8N  =  +20m.31s.,  PSE  -  +21m.0s.,  SR,E  =  -l-21m.20s.,  SR,N  = 
+  24m.42s.,        SR2N  = +26m.51s.,        SRjE  = +28m.l3s.,        MN  =  +34-9m. 

Notes  continued  on  next  page. 
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Ootomari  MX  =  +361m.  Delira  Duii  gives  its  reading  lor  21d.  Vic- 
toria gives  .S  as  L  and  PRi  as  S  = +l()m.32s.  For  vertical  instrument 
S  = -rlOm.oos.         Oaxaca  8  = -^3-2]n.47s.,  MX=4^49-4m.         Denver  LN  = 

+  45-2ni.  Scyclielles  readings   lb.   lato.  La  Paz  il^  = -rlSm.ols., 

iS=+29ni.28s.,  L=+531m.,  To  =  Uli.45m.ls.  Chicago  PRi= -!-19m.40s. 

Cape    Town — the    Mihie-Shaw    readings    are    given    first.  Toronto 

i=+20jn.2Ss.  and  ^28m.4s.,  L  =  -;-61-5m.  and  621m.,  eL=+77-lm. 
Georgetown  IE -- -27m.32s.,  LE  =  +59-2m.,  LX  =  +59-4m.,  LZ=+58Sm. 
Ithaca    eS  =  4-39m.30s.,     e=+42m.40s.  Ottawa    iE  =  +26m.5s.,     iE  = 

-i-27m.37s.,    L  =  -61'2m.,    T„  =14h.45m.l2s.  Xorthfield   eL  =  4-53 •2m. 

Harvard     PRjE  = +20m.24s.,     PR,X  = -:-20m.56s.,     iE  =  -22m.6s.,     PR3E 

=  -f-26m.l8s.,    iE  - +32m.40s..    iN  = +32m.o3s.,    SRiE  = -t-37m.7s.,    SRjX 

=  -l-37m.38s.,  ep:  =  +40m.l2s.,  SR,E  -  -r42m.52s.,  T„  =-14h.38m.36s. 
Porto  Rico  ePR,X  = -^22m.46s..  iPR,E  -  T-22m.45s.,  ePRoE  =  ^26m.30s., 
iSR,E  = +39m.l9s.  Vicuna      iPZ  - -!-19iu.44s..      iPX  =  +  19m.47s.,      i- 

+  35m.38s.  Hamburg  iPZ -=  -  19m.37s.  Atiiens  iX  = -r20m.54s.   and 

-f  21m.l8s.,  PR,X  =  +24m.l2s..  PRjE  =  -f  24m.l5s.,  PR.E  =  +2Sm.44s., 
JIX  =  -t-(}5Sm.,  To-=14h.39m.5s.  De  Bilt  e  --  -l-17m.30s.,  eE  =-  -l-47m.l4s., 

eX  =  +47m.38s.  Paris      MX  =  -;-S9-2m.  Strasbourg      MX--;-81-lm. 

Zm-ich  iP  = -l-19m.58s.  MoncaUeri  MX=-r90om.  Barcelona  three 
readings  +24m.l9s..   -r28m.0s.,  and   +34m.31s.  Algiers  PRi  =  +  24m.0s. 

Coimbra     PR,X  = +24m.44s.,     PR,E  = -7-25m.34s.,     LN  = +51-2m.,    MN  = 

+  95  •7m.         San  Fernando  MX  =  +97  •7m. 


Sept.  2Ud.  17h.  28m.  los.     Epicentre  20^-6S.  1G8°^»E.  (as  at  14h.). 

A       Az.           P.       0-C.         S.          0-C.        L.  M. 

o          o         m.  s.         8.         m.  s.           s.          m.  m. 

lO^O 

3          —  117 

—  195 

—  21^0 


—  86-S       89^8 

—  —       20-0 


Apia 

19-7 

73 

e  4  45 

+    8 

— 

Riverview 

20-5 

226 

i  4  47 

0       i 

8  37 

Manila 

58^7 

304 

e  9  45 

-IS 

— 

Batavia 

61-6 

275 

e  10     7 

-16 

- — 

Osalia 

G3-7 

331 

10     2 

-34 

— 

La  Paz 

113-0 

120 

20     9 

?PR, 

— 

Vienna 

144-6 

329 

i  19  29 

[-19] 

— 

De  Bilt 

146-1 

340 

19  45 

[-   5] 

— 

Uccle 

147-4 

341 

19  36 

[-16] 

— 

Strasbourg 

148-2 

334 

19  45 

[-   8] 

— 

Padova 

148-8 

329 

19  45 

[-   9] 

— 

Paris 

149-7 

342 

19  44 

[-111 

— 

Rocca  di  Papa 

150-8 

322 

i  19  45 

[-12] 

— 

iverview  gives 

also  iP  = 

+  4m. 

35s.,  MZ 

=  +9 -8m. 

MX  = 

-12  ■4m. 


Sept.  20d.  2OI1.  25m.  57s.     Epicentre  40°-0N.  144°-5E.  (as  on  1917  April  21d.). 

A  =  -  -624,  B  =  +  -445,  C  =  +  -643  ;          D  =  +  -581,  E  =  +  -814  ; 

G  =  -523,  H  =  +-373,  K=-766. 

A       Az.  P.       O-C.         S.  O-C.         L.  M. 

o          o  m.  s.          s.         m.  s.  s.  m.  m. 

Mizusawa       E.          2  8     252  0  44            0          1    16  -    1  —  — 

N.          2-8     252  0  44            0          1   18  +    1  —  — 

Tokyo                          57      222  1   29      +    1          —  —  28  3^5 

Ootomari                   6  8     350  1  49      +   5         —  —  —  — 

Osaka                         8  9     230  2  42      +27         —  —  4-5  5-4 

Kobe                            91      237  c  2   16      -   2         —  —  c5-4  6-8 

Zi-ka-wei                   20  7      252  c  4  43      -   6      e  8  47  +9  —  — 

Tailioku                    24^3     239  —              —      e  8     7  ?  —  — 

Hamburg                  78^6     335  —              —         —  —  e  42-0  48-0 

Edinburgh                80-3     344  —              —         —  —  45-0  — 

Vienna                       80-6     328  12     7      -16         —  —  e  436  52^4 

Eskdalemuir            80-8     344  —              —         —  —  46-0  — 

De  Bilt                     81-4     337  —             —   e  22  42  +3  420  480 

Strasbourg                83-6     332  —              —         —  —  e  44-0  — 

Kew                            S3  (!     340  —              —         —  —  —  53  0 

Paris                          851     338  —              —         —  —  c  460  540 

MoncaUeri                 86 -6     331  —              —         —  —  47-9  — 

Torto.sa                      02 -S     33.-)  —              —         —  —  e  48-0  51-4 

.Vililitioual    readings:       Osakii  gives   :MX -^   t  .'i-Oni.  Kobe  LX  =- -i  4  Ini., 

MX  =  +6-0m.           Taihoku  gives  its  single  reading  as  at  21h.  De  Bilt 
MX  =  +52-5m. 
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Sept.  20(1.  23h.  3om.  8s.     Epicentre  45    oX.  9i'0E. 

A  =  --049,  B  =  +  -699,  C=+-71.3;  D  = -!- -998.   E  =  +070; 

G  =  -()50,   H  =  +  -7H,  K  =  -701. 

A        Az.  P.        O-C.         S. 


Simla 

19-4 

228 

e  3  58 

-36 



Dehra  Dim 

19-6 

225 

4  52 

+  16 

— 

Calcutta         E. 

23-4 

193 

5   16 

—   5 

9  40 

X. 

23-4 

193 

5  28 

+    7 

9   34 

Zi-ka-wei 

25-6 

114 

— 

— . 

— 

Sapporo 

33-0 

76 

15   29 

?L 

19  47 

Kodaikanal 

38  1 

209 

17   28 

?L 

— 

Colombo 

40-5 

201 

21  52 

;l 

— 

Lembers 

45  (5 

301 

. — 

— 

— 

Helwan 

50-6 

274 

17   52 

?s 

(17   52 

Viemia 

50-8 

305 

e  9   19 

-f    7 

Haml)iirg 

51-9 

311 

— 

— 

— 

De  Bilt 

55-2 

311 

— 

— 

e  17   17 

Strasbourg 

55-6 

308 

e  27   48 

?L 

— 

Rocca  di  Papa 

56-4 

298 

— 

— 

e  21  34 

Edinburgh 

57-2 

319 

— 

— 

— 

Eskdalemuir 

57-6 

319 

— 

— 

— 

Monealieri 

57-6 

304 

e  21   11 

?SR, 

26  43 

Kew 

58-3 

314 

— 

— 

— 

Paris 

58-3 

310 

— 

— 

e  21  52 

Oxford 

58-7 

314 

— 

— 

Tortosa 

64-3 

305 

— 

— 

— 

Coimbra 

69-8 

307 

e  13  35 

+  139 

23   15 

3-C. 

L. 

M. 

s. 

m. 

m. 

— 

— 

7-9 

+    7 

15-3 



+    1 

14-9 

— 

— 

e  14-3 

. — 

? 

24-6 

— 

— . 

(17-5) 

— 

. — ■ 

(21-9) 

— 

— 

e  21-9 

260 

+  86 

— 

— 

— 

e  24-4 

29-5 

— 

e  28-9 

310 

-   7 

e  28-9 

32-8 

— 

(e  27-8) 

30-9 

?SE, 

— 

— 

— 

30-9 

36-4 

— 

27-9 

— 

?L 

31-6 

33-6 

— - 

— 

34-9 

J 

— 

33-9 

— 

29-8 

35-7 

— 

e  34-9 

381 

hl71 

e  40-2 

— 

Additional  readings  :    Helwan  gives  also  PN  =  + 13m.52s.  (JPRiN).  Ham- 

burg e=+22m.52s.,  cN=+26m.31s.  De  Bilt  eSRi  = +21m.0s.,  MN  = 

+  32-8m. 


Sept.  20d.     Readings  also  at  5h.  (San  Fernando),  7h.  (Kew),  13h.  (Apia).   15h. 
(Florence),   16h.   (Mauritius),   18h.   (Manila),   23h.   (Helwan). 


Sept.  21d.  2h.  34m.  ISs.     Epicentre  18'0S.  167=0E.  (as  on  1920  Feb.  27d.). 

A  =  -  -927,   B  =  +  -214,  C  -  -  -309  ;  D  =  +  -225,   E  =  +  -974  ; 

G  =  +-301,   H=-070,  K  =  --951. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


o 

„ 

m.  s. 

s. 

m.    s. 

S. 

m. 

m. 

Riverview 

21-3 

210 

e  4  36 

-21 

i  8  57 

+   7 

e  10-2 

10-6 

Sydney 

21-3 

219 

4  54 

-   3 

8   42 

-   8 

10-3 

11-3 

Christchurch 

26  0 

171 

5  48 

0 

9  54 

-28 

13-3 

15-9 

Melbourne 

27-7 

220 

— 

— 

11   24 

+  30 

14-7 

16-2 

Adelaide 

30-4 

231 

i  5     0 

-92 

— 

— 

— 

16-2 

Honolulu 

52-2 

43 

17     6 

?S 

(17      6) 

+  20 

24-3 

34-9 

Manila 

55-9 

303 

e  9  53 

+    8 

— 

— 

— . 

Batavia 

59-8 

273 

e  10     5 

-   6 

i  IS   39 

+  18 

— 

— 

Kodaikanal 

92-8 

280 

57   12 

7 

— 

— 

— 

— 

Chicago 

113-2 

50 

29   12 

?s 

(29   12) 

+  76 

e  58-7 

— 

La  Paz 

115-7 

119 

e  16   13 

+  49 

20   13 

+  57 

61-7 

67-6 

Toronto 

119-3 

49 

. — 

— 

— • 

— 

e  64-6 

72-1 

Ottawa 

121-7 

48 

— 

— 

— 

— 

e  60-7 

— 

Harvard 

125-4 

50 

e  77  59 

1 

— 

— 

81-3 

— 

Helwan 

138-0 

295 

39  42 

i 

— 

— 

— 

— 

Vienna 

141-5 

328 

19  29 

[-i3] 

— 

— 

— 

21-4 

De  Bilt 

1431 

342 

— 

— 

— 

e  82-7 

85-1 

Oxford 

1450 

347 

c  20     2 

r  +  141 

— 

— 

— 

— 

Strasbourg 

145-1 

336 

e  19  42 

[-    6] 

— 

■ — 

— 

— 

Paris 

146-7 

341 

e  19  42 

[-   9] 

0      

— 

78-7 

— 

Rocca  di  Papa 

147-7 

323 

i  19  57 

[+    6] 

— 

— 

— 

21-7 

Additional  readings:  Riverview  gives  iP=+4m.429.  and  +5m.54s.,  MZ  = 
+  ll-Om.,  MN=+ll-2m.  Epicentre  17'0S.  169"-0E.,  To  =2h.33m.26s. 
Chri.stchm'ch  SR,  =  +llni.l8s.  Clilcago  S  =  +40m.5s.  La  Paz  P?  = 

+  19m.42s.  (?PR,).  Helwan  PN  = +40m.42s.  De  Bilt  MN  = +85-4m. 

Rocca  di  Papa  iPN  =  +  20m.  48. 
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Sept.  21d.  17h.  42m.  6s.      Epicentre  45°-3X.  153'oE. 

A  =  --630,   B  =  +-314,  C=+-711;  D  =  + -446,  E^ 

G=--636,   H=+-317,  K  =  --703. 


•895 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootomari 

7-6 

284 

2     6 

-11 

— 

— 

4-3 

6-2 

-Mizusawa 

K.        1 1  0 

240 

2  37 

—    7 

4   26 

-28 

— 

— 

X.        110 

240 

2  38 

—    ti 

4    29 

-25 

— 

— 

Tokyo 

14-2 

232 

3   19 

-Kt 

5   29 

-44 

9-4 

112 

Nagoya 

161 

237 

3  46 

—    7 

— 

— 

— 

— 

Osaka 

17-4 

239 

4     9 

-    1 

7    24 

-    3 

7-4 

11-5 

Kobe 

17-6 

239 

4     5 

—   7 

7   27 

-    4 

10-2 

12  5 

Zi-ka-wei 

28-6 

252 

6      0 

-14 

C  10   47 

-23 

— 

18-4 

Taihoku 

32-7 

242 

e  7   44 

?SR. 

— 

— 

— 

— 

Manila 

41-2 

233 

e  7   48 

-17 

— 

— 

— 

— 

Honolulu 

461 

103 

14  48 

?S 

(14   48) 

-41 

c  21-9 

31-2 

Bata\-ia 

66-2 

233 

i  10  52 

-    1 

i  19  40 

0 

— 

— 

Colombo 

73-6 

265 

44   54 

?L 

— 

— 

(44-9) 

569 

Lemberg 

75-3 

330 

e  12     0 

+   9 

— 

— 

e  45-5 

50-3 

Hamburg 

76-4 

339 

i  12     0 

-    3 

e  21  48 

+    6 

e  42-4 

460 

Edinburgh 

77-0 

348 

— 

— 

i  22     0 

+  11 

— 

49-4 

Chicago 

77-3 

42 

11    17 

-46 

21   54 

+    2 

e  424 

— 

Eskdalemuir 

77-5 

348 

12      1 

-    3 

21   57 

+    2 

394 

— 

Ann  Arbor 

78-7 

39 

22      0 

?S 

(22      0) 

-    8 

— 

— 

Stonyhm-st 

78 -H 

346 

18   30 

?PR, 

— 

— 

504 

De  Bilt 

78-9 

340 

12   17 

-f    5 

22   15 

+    4 

e  38-9 

558 

Riverview 

79-2 

182 

e  12   12 

-    2  (e  22   18) 

+    4 

e  22  3 

550 

Vienna 

79-3 

333 

12   15 

0 

e  22  19 

+    4 

399 

54-4 

Ottawa 

79o 

32 

— 

— 

e  22   18 

0 

e  36  9 

— 

Uccle 

80-3 

341 

12   19 

-   2 

22  27 

0 

e  38-9 

569 

Kew 

80-6 

345 

— 

— 

— 

— 

— 

56^9 

Oxford 

80-6 

346 

e  12  30 

+    7 

i  22  40 

+  10 

— 

54-9 

Strasbourg 

81-6 

338 

i  12   26 

-    2 

22  40 

-   2 

e  419 

515 

Paris 

82-6 

342 

i  12  33 

-    1 

e  22  53 

0 

43-9 

57-9 

Besancon 

83-2 

339 

12  35 

-    2 

23     5 

+   6 

499 

— 

Melbourne 

83-5 

187 

— 

— 

— 

— 

e  32-9 

52-9 

Harvard 

83-7 

31 

— 

— 

— 

— 

e  45-2 

— 

Georgetown 

84-3 

31 

— 

— 

e  23     8 

-    3 

— 

— 

Washington 

84-3 

37 

12   12 

-    2 

23   10 

-    1 

62^4 

— 

Moncalieri 

84-8 

337 

12   39 

-   8 

23     9 

-   8 

461 

526 

Rocca  di  Papa 

E.        86-3 

332 

12   51 

-    4 

— 

— 

— 

— 

X.        86-3 

332 

12   54 

-    1 

e  20   12 

I 

e  48-0 

59-5 

Pompeii 

86-4 

330 

12   14 

-41 

— 

■ — 

— 

— 

Helwan 

88-4 

314 

13   54 

+  47 

— 

— 

— 

— 

Barcelona 

89-6 

339 

— 

— . 

c  23   47 

-23 

— 

24-3 

Tortosa 

90-6 

341 

— 

— 

— 

— 

e  35  9 

622 

Coimbra 

E.        93  1 

347 

e  12  40 

-53 

e  23   16 

-90 

c  493 

— 

X.        93  1 

347 

e  13   16 

-17 

23     8 

-98 

0  48-3 

— 

Algiers 

93-8 

337 

— 

— 

— 

— 

55-9 

60  9 

San  Fernando 

96-3 

345 

27   24 

?S 

(27   24) 

+  125 

— 

60-9 

La  Paz 

134-9 

62 

i  19  32 

[+    2] 

— 

— 

75-9 

82-4 

Additional  readings  :     Tokyo  gives  MN 

=  +11 

•2m. 

Osaka 

MN  =  +8-5m. 

Kobe    6inin 

has    been 

added   to   P, 

MN  = 

+  12  •3m. 

Zi-ka-wei 

MN  = 

+  17-2m.,  To=17h.42m.5s.  Honolulu  eS  =+ lSm.54s.  (2SR,).  Ham- 

burg MN  =  +53-8m.,  MZ  =  +55-0m.  Chicago  L  =  +45-4m.  Eskdale- 

muir  PR,  = +15m.5s.,    SR,  = +27m.4s.,    T„  =  17h.42m.10s.  Ann   Arbor 

PX  =  +21m.48s.  De    Bilt   PR,X  =  J- 15m.l4s.,   eE  = +22m.23s.,    SR,  = 

+  27m.53s..    MN-+561m.,    To  =17h.42m.23s.  Riverview    gives   e?  = 

-0m.36s.    and     +7m.30s.,    eL--230m.,    MN=+278m.  Vienna    iPZ  = 

+  12m.l3s.  Uccle    SR,  = +28m.6s.,     M\  =  +45-6m.,     To  =  17h.42m.15s. 

Paris   iS  = +22m.58s.,       MX  =  +44-9ni.  Harvard    L  =  +520m.    and 

+  55-7m.,  To=17h.42m.46s.  Georgetown  cE  - +22m.54s.  Hocoa  di 

Papa  iPN- +12m.38s.  Helwan   PE  =  +14m.54s.  Coimbra  eLN  = 

+  33-7m.,  T„  =  17h.42m.l6s.        San  Fernando  MN=+68-4m.       La  Paz  i  = 
+  23m.5s.  (?PRi). 


Sept.  21d.  Readings  also  at  Oh.  (near  Jja  I'nz),  lb.  (Apia).  5h.  (Chicago.  Manila, 
Honolulu,  and  near  Sapporo),  (ill.  (Dc  Bilt).  7h.  (near  Tokyo),  13h.  (La 
Paz).  14h.  (Helwan).  15h.  (Rio  Tinto).  16h.  (Riverview.  Melbourne,  and 
Stonyhm-st),   17h.   (Stonyhurst),   19h.   (Cape  Town),   23h.   (Taihoku). 

Sept.  22d.  Readings  also  at  2h.  (Sapporo),  llh.  (nour  Oaxaca  and  Tacnbaya), 
12h.  (Helwan),  16h.  (Taihoku  and  Moncalieri),  17h.  (La  Paz  and  near 
Tacnbaya),  ISh.  (La  Paz),  19h.  and  23h.  (San  Fernando). 
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Sept.  iid.  5h.  32m.  35s.     Epicentre  49=0N.  156° -OE. 

A  =  --599,  B  = +-267,  C= +-755  ;  D  =  +  iOT,   E 

G  =  --689,  H  =  +  -307,  K  =  --656. 


dotomari 
Mizusawa 


X. 


Tokyo 

Nagoya 

Osaka 

Kobe 

Zi-ka-wei 

Taihokii 

Manila 

Honolulu 

Batavia 

Hamburg' 

Chicago 

Edinburgh 

Kodaikanal 

Stonyhurst 

De  Bilt 

Vienna 

Uccle 

Strasbourg 

Zurich 

Paris 

Besancon 

Moncalieri 

Riverview 

Rocca  di  Papa 

Pompeii 

Helwan 

Algiers 

La  Paz 


i) 
14 
11 
17 
19 
20 
21 
31 
35 
44 
45 
69 
73 
73 
73 
74 
75 
75 
76 
77 
78 
79 
79 
SO 
82 
83 
83 
84 
87 
90 
131 


Az. 

260 
233 
233 
228 
232 
234 
235 
249 
240 
232 
109 
233 
340 

44 
349 
270 
347 
341 
334 
341 
339 
339 
344 
340 
339 
183 
333 
330 
314 
339 

62 


P. 

m.  s. 

2  27 

3  32 

3  35 

4  11 

4  38 

5  9 
4   52 

e  6  37 

e  8  39 

15  43 

11   17 

i  11   41 

10  49 

46  25 
e  22     7 

11  57 
e  11   59 

12  2 
i  12  11 
e  12  16 
e  12  24 

12  20 
12  31 

i  12  37 
11  49 
23   25 


0-C. 


-  1 

T    2 

-  1 

+  1S 

-  1 

-  6 


(4  13) 
6  2 
6      6 


(8  47) 
(8  27) 
11   31 


-r   7  (e  14   57) 


?S 
+  1 
+  3 
-49 

?L 
?S 
-f    3 
0 

-  1 
0 

-  1 

+    7 

-  1 

-r     1 

-  3 

-53 

?S 


(15   43) 
20   24 


21 
e  21 


(22     7) 

21   40 

e  21  43 

21  48 
e  21   58 

e  22  37 

22  38 

23  1 


•914 


O-C. 

8. 
-r     5 

-18 
-14 
.'PR, 


35 

4-    4 

-  2 

-  4 
-10 

+  18 


L. 
m. 

4-2 


8-4 

e  17-4 
e  150 
e  23  -2 

e  36-4 

38-7 


e  38-4 
e  39-4 
e  38-4 
e  39-4 


45 

40 

32 

e  41 

e  46 


10] 
MN 


22  56 
=  +91m. 


?PR, 


M. 


10-3        10-4 


9  0 
9-2 


-17 
-29 

-15 
21 

0 

0 

-15  —       52-4 

—      (46-4)         — 


151 
391 


46-9 


52-4 
458 
48-9 
47-4 
53-4 

48-4 


42-5 
54-5 


(23  25)       -16  —  — 


50-4       54-4 


i  19   33 

Additional    readings:       Osaka   gives    also    MN=-f9  1m.  Honolulu    S  = 

+  20m.l3s.   (?SR,).  De  Bilt  eSRjN  = +26ra.45s.,  MX  =.-r40-3m..   To  = 

5h.32m.48s.  Vienna  iP  = -t-l 2m. Is.  Uccle  SR,  =27m.7s.  Stras- 

bourg   MN=+45-8m.,     T„=5h.32m.57s.  Riverview    e?  = -f26m.3l8., 

e  =  -f36m.37s.,  MN  =  +44  0m.  Rocca  di  Papa  gives  S  lOmin.  too  early. 


Sept.  23d.  19h.  37m.  Os.     Epicentre  49'ON.  156°-0E.  (as  at  5h.). 


Mizusawa 


Tokyo 

Nagoya 

Osaka 

Kobe 

Zi-ka-wei 

Taihoku 

Manila 

Batavia 

Hamburg 

Edinburgh 

De  Bilt 

Vienna 

Uccle 

Strasbourg 

Paris 

Moncalieri 

Rocca  di  Papa 

Helwan 

Coimbra         e. 

X. 

San  Fernando 
La  Paz 


A 


14 
14 
17 
19 
20 
21 
31 
35 
44 
69 
73 
73 
75 
76 
77 
78 
79 
82 
83 
87 
89 
89 
93 
131 


Az. 

233 
233 
228 
232 
234 
235 
249 
240 
232 
233 
340 
349 
341 
334 
341 
339 
344 
339 
333 
314 
349 
349 
346 
62 


m.  s. 


3  35 

3  38 
3  2  57 

2  27 
(4  51) 
(4  38) 

6   36 


c  7 

(7 
e  7 


e  30     0 


47  0 
e  23  55 
e  24   25 


8) 
50 


O-C. 

s. 
+  2 
+  5 
-79 
-130 
0 
-15 
-  7 
-16 
-84 


?L 

?S 

?s 


s. 

m.  s. 


6  25 


e  8  44 


O-C. 


?PR, 


e  23     8 


^Ri 


e  23  31 


(e  23  55) 
(e  24  25) 


?P 


-92 


-17 
+  13 


L. 
m. 


4-8 
4-6 

8-6 

8-8 

e  32-7 

e  44  0 

45-0 

e  440 

e  450 

e  450 

e  460 

e  47-0 

46-6 

e  48-0 

(47  0) 

e  52-5 


6-2 
5-2 
9-0 

9-1 

47  0 
54-5 
50-6 
55  0 
50-4 
49-0 
50-0 
55-5 
49-5 

57-2 
571 

58-0 


20   18    [+55]        —  — 

Additional  readings  :   0.saka  gives  also  PS  =  +  2m.  17s.,  MN  =  +6-8m.  Kobe 

gives   PS=+2m.4s.         Zi-ka-wei   readings   have   been   increased  by    5m., 

To  =19h.35m.59s.        Taihoku  readings  have  lieen  increased  by  5m.  Manila 

e  =  +4m.30s.,  MN  =  +9-6m.,  but  this  is  probably  another  shock.  Ham- 
burg MZ  =  +53  0m.  De  Bilt  MN  =  +50 •7m.  Helwan  PN  =  +34m.0e. 
Coimbra  S=  +38m.0s.         San  Fernando  MN  =  +59-5m. 
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Sept.  23d.  Readings  also  at  Ih.  (Apia,  La  Paz,  and  Batavia),  .5h.  (Cape  Town), 
8h.  (Moncalieri),  9h.  (Rocca  di  Papa  and  Pompeii),  lOh.  (Monealieri), 
14h.  (Sapporo),  15h.  (Barcelona),  17h.  (Batavia  and  near  La  Paz),  20h. 
(near  Nasrasaki),  23h.  (San  Fernando). 

1920.     Sept.  24d.  21  h.  54m.  50s.      Epicentre  6°  ON.  83°  OW. 

A=+121.   B  =  --987,  C=-hl04;  D  =  --993,  E=-122; 

G=+013,   H  =  -10i,  K  =  --994. 


A 

Az. 

P. 

0-C 

c 

5. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m. 

S. 

s. 

m. 

m. 

Balboa  Heights 

E. 

4-5 

49 

0  57 

-13 

2 

0 

-   4 

2-5 

2-9 

X. 

4-5 

49 

0  54 

-16 

1 

56 

-   8 

2-7 

3-8 

Oaxaca 

E. 

17-5 

311 

4  23 

+  12 

8 

2 

+  33 

8-8 

9-5 

X. 

17-5 

311 

4  23 

+  12 

8 

2 

+  33 

8-8 

9-4 

z. 

17-5 

311 

4   23 

-12 

8 

10 

+  33 

8-9 

9-7 

Tacubaya 

E. 

20-8 

312 

5      1 

+  10 

9 

9 

+  29 

10-5 

11-7 

X. 

20-8 

312 

5      1 

+  10 

9 

14 

+  34 

10-7 

11-5 

Porto  Rico 

21  1 

53 

i  4   56 

+    2 

i  8 

55 

+   9 

10-4 

10-6 

La  Paz 

26-8 

147 

i  5  56 

0 

10 

38 

+    1 

12-8 

171 

Georgetown 

E. 

33-4 

H 

e  6  53 

-    7 

12 

14 

-16 

18-6 

— 

X. 

33-4 

11 

e  6  53 

-   7 

12 

17 

-13 

c  15-3 

— 

Washington 

33-4 

11 

6  50 

-10 

12 

46 

+  16 

18-2 

— 

Chicago 

350 

355 

7      0 

-22 

13 

5 

—    5 

18-2 

— 

Ithaca 

36-9 

10 

7   20 

-    9 

e  13 

4 

-18 

18-0 

— 

Tucson 

E. 

37  0 

321 

7   25 

-    5 

13 

24 

0 

19-9 

20-6 

X. 

37-0 

321 

7   28 

-    2 

e  13 

21 

-   3 

0  18-9 

22-6 

Harvard 

E. 

37-8 

16 

7   40 

+    4 

13 

14 

-21 

e  15-9 

— 

N. 

37-8 

16 

7   40 

+    4 

13 

20 

-15 

e  16-0 

— 

Toronto 

37-8 

7 

— 

— 

13 

52 

+  17 

e  17-6 

22-6 

Ottawa 

39-9 

10 

7   47 

-   7 

13 

53 

-12 

e  16-4 

— 

Victoria 

54-5 

329 

17   39 

?S 

(17 

39) 

+  24 

27-5 

34-7 

Honolulu 

73-9 

291 

— • 

— 

21 

40 

+  27 

34-3 

42-0 

Coimbra 

E. 

74-4 

50 

e  12     0 

+  15 

21 

31 

+  12 

33-5 

— 

X. 

74-4 

50 

e  11  33 

-12 

21 

31 

+  12 

31-6 

— 

Rio  Tinto          , 

75-6 

53 

27   10 

?SR. 

— 

- 

— 

. — 

55-2 

San  Fernando 

75-9 

55 

21  10 

?S 

(21 

10) 

-26 

— 

— 

Granada 

77-9 

54 

i  12  18 

+  12 

i  22 

7 

+   8 

— 

— 

Edinburgh 

79-4 

36 

— 

— 

22 

10 

-   6 

— 

— 

Oxford 

80-2 

40 

— 

— 

22 

30 

+    5 

39-1 

411 

Tortosa 

81-2 

50 

12  35 

+    9 

22 

47 

+  10 

34-5 

36-5 

Barcelona 

82-4 

50 

— 

- — 

25 

10 

+  140 

— 

— 

Paris 

82-fi 

42 

e  12  33 

-    1 

i  22 

54 

+    1 

37-2 

40-2 

Uccle 

83-7 

40 

6  12  41 

+    1 

23 

7 

+    1 

35-2 

42-2 

De  Bilt 

E. 

84-2 

40 

. — 

— 

23 

9 

-   1 

e  39-2 

41-8 

X. 

84-2 

40 

— - 

— 

23 

14 

+    4 

e  39-2 

40-2 

Strasbourg 

860 

42 

e  12  58 

+   5 

e  23 

31 

+    1 

e  36-2 

44-2 

Hamburg 

87-3 

38 

e  13     4 

+    3 

e  23 

28 

-   16 

e  40-2 

— 

Rocca  di  Papa 

E. 

90-3 

49 

i  13  20 

+    2 

i  25 

22 

+  65 

— 

— 

Vienna 

918 

41 

e  13  23 

-   3 

— 

- 

— 

— 

— 

Cape  To^\Ti 

102-8 

125 

50  41 

?L 

— 

- 

— 

(50-7) 

57-4 

Helwan 

107-7 

58 

27   10 

?S 

(27 

10) 

+   3 

— 

— 

Additional  readings  :  Oaxaca  readings  liavc  been  diminished  by  4m.         Chicago 
SR,  = +15m.34s.,     T„  =21h.54m.9s.  Ithaca    gives    also     LE  =  +16-0m., 

T„=21h.54m.56s.  Tucson    PK,E  -  +  8m.52s.,     PR,X  = +9m.0s..    To  = 

21h.54m.46s.  Harvard  iE=+Sm.45s..  iN=+Sra.55s..  To  =21h.54m.3s. 

Toronto    eL  =  +20Sm.  Ottawa    PR,  = +9m.l7s..    To  =21h.54m.54s. 

Uccle    SR,  = +28m.40s.,    T„  =21h.55m.2s.  De  Bilt    eSR,  =  +  28m.53.s. 

Rocca   di    Papa    eE  = +13m.l0s.,        eN  =  +  13m.l6s.,        iPN  = +13m.27s. 
Helwan   PE  =  +  25m.  10s. 


Sept.  24d.  Readings  also  at  Oh.  (San  Fernando),  Ih.  (Zi-ka-wei  and  Moncalieri), 
3h.  (Zi-ka-wei),  41i.  (Batavia,  .Maiiihi.  Riverviow,  and  La  Paz).  5h. 
(Zi-ka-wei,  Manila,  FIclwan,  and  Victoria),  6h.  (Kodaikanal),  9h.  (Athens), 
lib.  (Zi-ka-wei).  14h.  (Athens,  Zante,  Pompeii,  and  near  Rocca  di 
Papa),  15h.  (near  La  Pnz),  171i.  (Ann  Arbor),  23h.  (Colombo,  Toronto, 
and  near  Tacubaya). 


Sept.  25d.     Readings  at  Oh..  Ih.,  2h.  (2)  (La  Paz),  13h.  (Algiers),  14h.  (Rocca  di 
Papa),  18h.  (Algiers),  20h.  (San  Fernando). 
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Sept.  2Cd.  Readiugs  at  Oh.  (La  Paz,  Helwaii,  Zi-ka-wei,  Calcutta,  and  near 
Pompeii  and  Rocca  di  Papa),  lli.  (near  Rocca  di  Papa),  2h.  (near  Pompeii 
and  Rocca  di  Papa),  3h.  (near  Rocca  di  Papa),  (ih.  (Tortosa  and  near 
Tokyo),  81i.  and  lOh.  (2)  (near  Rocca  di  Papa),  13h.  (San  Fernando), 
19h.  (near  Rocca  di  Papa  and  F'ompeii). 


Sept.  27d.  .Oh.  2.'>m.  LOs.     Epicentre  27'-0X.  109  -^W.  (as  ou  191S  May  23d.). 

A  =  -  -297,  B  =  -  -840,  C  =  +  -454  ;  D  =  -  -943,   E  =  +  -334  ; 

G  =  -152,   H  =  --428,   K  =  --891. 


A 

Az. 

P. 

0-C. 

s. 

0-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mazatlau 

4°  8 

143 

. — 

— 

— 

— - 

2-4 

3-4 

Tucson 

E. 

5-4 

348 

e  1  53 

+  30 

— 

— 

2-6 

3-2 

X. 

5-4 

348 

e  1   25 

+    2 

— 

— 

2-7 

3-8 

Tacubaya 

121 

127 

3  50 

+  50 

— 

— 

8-0 

8-8 

Berkeley 

15-3 

31 S 

— 

— 

(e  6   10) 

-29 

e  6-2 

— 

Chicago 

23-2 

45 

5   34 

+  15 

9  35 

+    6 

11-9 

140 

Victoria 

23-9 

337 

9   31 

?S 

(9  31) 

-11 

120 

15-4 

Ann  Arbor 

26  0 

47 

12   57 

?L 

— 

— 

(130) 

— 

Toronto 

29-4 

48 

i  5     9 

-73 

— 

— 

e  16-4 

19-8 

Ithaca 

30-9 

49 

— 

— 

e  16  27 

?L 

17-5 

- — • 

Ottawa 

32-5 

46 

6  23 

-30 

12  23 

+   7 

e  17-9 

— 

Northfield 

341 

50 

— 

— 

— 

■ — • 

e  18-2 

— 

Harvard 

E. 

34-7 

54 

— 

— 

— ■ 

— 

18-9 

20-3 

N. 

34-7 

54 

— 

— 

e  12  56 

+    5 

18-8 

— • 

Edinburgh 

76-4 

34 

— 

— 

— 

— 

44-2 

— 

Eskdalemuir 

7  6  (5 

34 

— 

— 

— 

— 

40-2 

— 

Stonyhurst 

77-8 

35 

42    lo 

? 

45      3 

? 

48-0 

— 

Oxford 

79-4 

39 

— 

— 

— 

— 

e  46-4 

— 

Kew 

80-1 

37 

— 

— 

— 

— 

— 

48-2 

De  Bilt 

82-5 

35 

— 

— 

e  24  33 

+  101 

39-2 

50-8 

Uccle 

82-8 

36 

. — 

— 

— • 

— 

e  34-2 

— 

Rio  Tinto 

83-0 

51 

50   15 

?L 

— 

— 

(50-2) 

57-2 

Paris 

83-0 

38 

— 

— 

— 

— 

e  41-2 

49-2 

San  Fernando 

84-0 

52 

47    15 

?L 

■ — 

— 

(47-2) 

55-2 

Hamburg- 

84-0 

31 

— 

— ■ 

— 

— 

e  48-2 

— 

Strasbourg 

86-0 

38 

— 

— 

— 

— 

e  45-2 

55-2 

Vienna 

90-5 

33 

— 

— 

— 

— 

e  44-2 

61-8 

Rocca  di  Papa 

93  0 

40 

i  25   33 

?S 

(25   33) 

+  48 

e  56-4 

58-2 

Additional  readings  :    Mazatlan  has  been  diminished  by  Ihr.         Ann  Arbor 
gives     PN  =  +13m.3s.,      PE     (Wiechert)  =  +  12m.51s.  Harvard     eN  ?  = 

+  llm.30s.,  eE  =  +18m.l9s.,  LE  -  +19-3m.,  eN  =  +19m.22s.,  LE  =  +20-3m. 
LX  =  +21-7ni.  De  Bilt  MN  =  +42-2m.  San  Fernando  MX  =  +50  •2m. 

Rocca  di  Papa  eX  =  +25m.33s. 


Sept.  27d.  oh.  29m.  36s.     Epicentre  43 '^X.  144  •4E. 

A= -588,   B  = +421,  C=+-691. 

L.  M. 

m.  m. 

1-3  1-4 


A 

P. 

O-C. 

s. 

O-C 

Q 

m.  s. 

s. 

m.  s. 

s. 

Ootoniari 

3-2 

0   49 

-   1 

(1   20) 

—  s 

Mizusawa 

E. 

5-2 

1   22 

+    2 

2   24 

+    2 

N. 

5-2 

1   22 

+    2 

2   26 

-r    4 

Tokyo 

S-8 

2   23 

+  10 

— 

• — 

Zi-ka-wei 

22  0 

e  5     2 

-    3 

— 

— 

Xo  additional  readings. 


Sept.  27d.  Readings  also  at  3h.  (Apia),  5h.  42m.  (near  Georgetown,  Washington, 
Cheltenham,  and  Xorlhtield),  7h.  (Manila  (2) ),  8h.  (Pompeii,  Hehvan,  and 
near  Rocca  di  T'apa).  lOh.  (Rivervicw,  Sydney,  Melbourne,  and  near 
Mizusawa  and  Tokyo),  13h.  (Batavia,  Manila,  and  near  Tokyo),  14b. 
(Hehvan),  15h.  (Mazatlan  and  Azores),  18h.  (Apia),  21h.  (San  Fernando 
and  near  Mizusawa),  23h.  (Helwan  and  Lick). 
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Sept.  28d.  loh.  17m.  20s.     Epicentre  SS'-OX.  29^oE. 

A  =  +  -686.   B  =  +  -388,  C  =  +  -616  ;  D  =  +  -492,   E  =  -  -870  ; 

G  =  +-536,   H  =  +-303,  K  =  --788. 

A       Az.  P.       0-C.         S.         O-C.        L.  M. 


Athens 

4-5 

271 

i  1 

10 

0 

. — 

— 

1-6 

2-2 

Helwan 

8-3 

169 

1 

40 

-26 

(3  40) 

—    5 

■ — 

— 

Pompeii 

11-9 

288 

2 

54 

-   4 

5   40 

?L 

(5-7) 

7-7 

Lemberg 

12-4 

344 

- 

— 

e  5   28 

-    1 

e  7-6 

8-5 

Rocca  di  Papa    > 

•.      13-4 

292 

e  3 

22 

-!-    4 

6     4 

-Ml 

7-8 

8-8 

Vienna 

14  0 

322 

i  3 

28 

-r    2 

6    14 

+    6 

i  7  0 

8-2 

Padova 

151 

305 

3 

38 

_    2 

7    43 

?L 

(7-7) 

. — 

Moncalieri 

17-7 

300 

c  4 

4 

-    9 

6   38 

-55 

9-3 

11-9 

Zm-ich 

17-9 

308 

(•  4 

19 

-r    3 

— 

— 

— 

— • 

Strasbourg: 

18-9 

311 

i  4 

33 

-i-    5 

e  7   57 

-    3 

e  9-7 

120 

Besangon 

19-5 

306 

5 

17 

+  42 

10  36 

?L 

(10-6) 

10-7 

Hamburg 

20-5 

326 

e  4 

51 

+    4 

e  8  37 

+    3 

e  11-8 

13-4 

Algiers 

2 10 

275 

4 

53 

0 

— 

— 

9-7 

— 

Uccle 

21-9 

314 

5 

4 

0 

e  8  56 

-   7 

e  10-7 

12-3 

De  Bilt 

221 

318 

5 

4 

_   2 

9     7 

0 

11-2 

14-4 

Paris 

22-2 

308 

e  5 

10 

+   3 

e  8  59 

-10 

11-7 

13-7 

Tortosa 

22-5 

287 

5 

10 

-    1 

(e  9  25) 

+  10 

e  9-4 

16  0 

Oxford 

25-5 

313 

i  5 

38 

-   5 

e  10     3 

-10 

14-9 

16-3 

Edinburgh 

281 

320 

- 

— 

— 

— ^ 

14-7 

16-5 

Coimbra 

29-3 

287 

— 

- 

— 

8  38 

I 

e  17-4 

■ — 

Additional  readings :     Helwan   readings  given   as  PN   and   PE   respectively. 
Rocca    di    Papa   iPE  = +3m.l4s..    iPX  = +3m.l7s.,    L  =  +9-6m.  Vienna 

iZ  =  +3ni.32s.,  iN  =  +3m.58s.  +4m.9s.,  and   +4m.31s.  Strasbourg  MX  = 

-rll-6m.,     T„=]5h.l7m.39s.  Hamburg     i=+10m.6s.,     MZ=+13-8m., 

MN=+16-0m.,    T„  =  15h.l7m.29s.  De    Bilt    MX  =  +12-4m.  Tortosa 

S?  =  +7m.38.  (?PRi). 


Sept.  28d.     Readings  also  at  Oh.  (Ottawa),  Ih.  (Manila),  llh.  (De  Bilt  and  Helwan), 
17h.  (Azores),  18h.  (San  Fernando),  19h.  (Rio  Tinto). 


Sept.  29d.  Readings  at  3h.  (Apia),  4h.  (Florence),  7h.  (near  Pompeii  and  Rocca 
di  Papa),  9h.  (Padova).  llh.  (Azores),  12h.  (Taihoku  and  near  Tucson), 
17h.  (near  La  Paz),  20h.  (San  Fernando). 


Sept.  30d.  Readings  at  Ih.  (Lick),  5h.  (La  Paz),  lOh.  (Riverview),  12h.  (Taihoku), 
14h.  (Uccle,  Taihoku,  Manila,  and  near  Zi-ka-wei),  15h.  (De  Bilt  and 
Helwan),  17h.  (Batavia),  19h.  (.San  Fernando). 


I.W.  County  Press— 2294-11-24. 


^\;je   ^xxtevxxatxoxxai 

^exBxxxoiP^xcai    ^xxxxxxxxavxj    for 

1920   (^ciobev,   ^ovtexxxbcv,   ^ecexxxbcw 


FORMEELY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


At  the  meeting  of  the  Geodetic  and  Geophysical  Union  in 
Madrid  in  October,  1924,  the  question  was  raised  which  were 
the  most  suitable  tables  to  adopt ;  and  whether  a  Committee 
should  be  appointed  to  report  on  the  improvement  of  the  tables. 
It  was  replied  that  the  time  was  scarcely  yet  come,  for  if  the 
estimates  recently  made  for  depth  of  focus  are  confirmed,  drastic 
revision  of  the  tables  is  necessary.  Meanwhile  the  tables  adopted 
in  the  Summary,  which  have  been  given  many  times  in  a  brief, 
and  recently  in  an  expanded  form,  are  good  enough  as  provisional 
tables.  M.  Somville  expressed  the  opinion  that  those  of  Dr. 
Klotz  are,  however,  rather  better.  An  opportunity  of  testing 
this  statement  is  provided  by  the  great  Kansu  earthquake  of 
December  16,  and  in  the  full  discussion  of  that  shock  is  given  an 
examination  of  the  merits  of  Dr.  Klotz's  tables.  They  do  not  seem 
to  bear  out  the  statement  of  M.  Somville,  and  it  is  claimed  that 
our  best  course  at  present  is  to  continue  with  the  adopted 
(admittedly  imperfect,  but  still  fairly  good)  tables,  to  w^hich 
already  a  great  many  observations  have  been  referred. 

In  the  present  number  27  new  epicentres  are  adopted,  and  42 
old  ones. 

There  is  but  one  case  of  abnormal  focus,  on  Nov.  24,  depth 
-- 4-0-010  (14^-3S.  64^-2W.).  It  is  not  possible  to  discuss 
directly  the  depth  of  focus  for  the  great  Kansu  earthquake,  since 
there  are  no  observations  very  near  the  epicentre  ;  but  available 
evidence  supports  the  hypothesis  that  the  focal  depth  was  normal. 

H.  H.  TURNER. 

University  Observatory,  Oxford. 
1925  Januarv  24. 


19-20  OCTOBER,  NOVEMBER,  &  DECEMBER. 


Oct.  Id.  ISh.  49m.  40fl.     Epicentre  17  -OX.  99  -OW 
A 


-150,  B  = 
G  = 


945,  C  =  -f  -292  ;         D  =  -  -988,  E  =  -r  156 
■046,   H  =  --2S9,  K  =  --956. 


zi 


Oaxaca 
Tacubay.a 
Mazatlan 
Tucson 

Chicago 

Lick 

Ann  Arbor 

Cheltenham 

Gcorp:eto\vn 

Wasliinpton 

Berkeley 

Ottawa 

Victoria 

La  Paz 

Honolulu 

Edinburgh 

Oxford 

Rio  Tinto 

Paris 

L'ccle 

De  Bilt 

Strasbourg 

Rocca  di  Papa 

Helwan 


21 

2-4 

OS 

13-7 

lS-7 

26-7 

28  -5 
28-5 

29  1 
291 
29  1 
29-2 
34-4 
37-2 
45-2 
55-6 
79-2 
81-4 
81-5 
84-7 
85-0 
85  1 
88-0 
94  0 

113  0 


Az. 

90 

356 

313 

327 

327 

19 

320 

24 

37 

37 

37 

320 

30 

333 

136 

284 

36 

39 

53 

40 

39 

37 

40 

44 

46 


0  52 

1  17 

4  28 

4  45 

5  54 


e  11    2.3 
6  26 


20  30 
8  34 


32   20 


0-C. 

<s. 

-19 

-40 

?L 

-20 
-   1 


(0   52) 
(1    17) 


c  8  30 
10  39 


—  (11 
(e  11 

—  e  11 
7        11 


.'S 


8) 
25) 
29 
26 


e  62  20        ?L 


—    e  12  45 
?L  — 

0        17      4 


—    e  22  53 


e  23  20 
e  23  37 
e  23  50 
c  24  20 


O-C. 
s. 

-  6 
-11 

-35 

+    4 

0 
-f  6 
-i-10 

+    7 

-  1 
+  106 

+  14 


L. 

HI. 
1-.) 

2  0 

(4-5) 

10-5 

10-4 

e  16-4 

e  17-6 

111 

22-4 

27  0 

e  191 

e  17  0 

e  22-2 

(20-5) 

28-6 

e  26-9 

52-3 


+  1 
+  17 
-  2 
-36 


48-3 
c  43-3 
e  51  -3 
e  51-3 


M. 


6-2 
11-6 
11-6 


24  8 


23  0 
33  -3 
32-3 


33  -8 


55  0 

34-3 
(62-3)         — 


Additional  readings  and  notes  :    Oaxaca  gives  all  its  readings  3m.  late,  PZ  = 

—  0m.51s.,     MZ  =  -^l-8m.         Lick     eLX=+17-7m.         Cheltenham     eN  = 

—  19m.55s.         Berkeley    eX  =- +17m.l48.         The    .S    phase    of    La    Paz   is 
uncertain,   and   is   taken   to   be   SRi,   T,  =18h.47m.28.         De   Bilt  cSR,  = 

-29m.l3P.         Helwan  PX  =  +66m.20s. 


Oct. 


Id.     Readings  also  at  2h.  (Helwan),  4h.  (Lq  Paz),  5h.  (Helwan,  Riverview. 
De  Bilt.  and  Uccle) ;    15h.  (Apia  and  near  Kobe),  23h.  (Tacubaya). 


Oct.  2d.  Readings  at  Oli.  (Lick,  rtan  P>rnando,  and  near  Tacubaya  (2)  ),  2h. 
(La  Paz).  3h.  (near  Tacubaya  (2)  ).  5h.  (La  Paz  and  near  Tacubaya), 
9h.  (La  Paz,  Florence,  and  Manila),  12h.  (near  Mizusawa  and  near 
Tacubaya),  13h.  (Batavia  and  Taihoku),  14h.  (La  Paz),  15h.  (near 
Vieques),  17h.  (Taihoku),  21h.  (Apia). 


Oct.  3d.  Readings!  at  Oh.  (San  Fornando),  3h.  (near  Pompeii),  5h.  (Chicago  and 
Honolulu).  Klh.  (Helwan).  13h.  (Florence),  14h.  (Rivcrview),  16h. 
(Taihoku  and  near  Tokyo),  17h.  (near  Tokyo),  20h.  (Rocca  di  i^apa), 
21h.  (near  Manila). 


Oct.  4d.     Readings  at  2h.  (San  Fernando).  3h.  (Manila  and  Zi-ka-wei),  4h.  and 
5h.  (Tacubaya  and  .Manila),  17h.  (Rivcrview  and  Tacubaya),  22h.  {near 


IJatavia),  23h.  (.Vpia) 
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Oct.  5d.  19h.  4in.  25s.     Epicentre  3G°oN.  122°  OW. 

A  =  -  -426,  B  =  -  -682,  C  =  +  -595  ;         D  =  -  -848,  E  =  +  -530  ; 
G  =  --315,  H  =  --504,  K  =  --804. 

A         Az.  P.  0-C.  L.  M. 


Q 

J, 

m.  s. 

s. 

m. 

m. 

Lick 

0-9 

18 

i  0  14 

0 

i  0-4 

0-7 

Berkeley 

1-4 

352 

0  0   24 

+    .3 

— 

1-5 

z. 

1-4 

352 

e  0  23 

+    2 

— 

1-2 

Victoria 

11-9 

355 

— 

— 

6-4 

8-4 

Chicago 

27-0 

68 

— 

— • 

c 

130 

— 

Ann  Arbor 

29-9 

67 

— 

— 

16-2 

— 

Georgetown 

35  -3 

72 

— 

— 

e 

14-9 

— 

Ottawa 

35  -5 

61 

— 

— 

e 

18  1 

— 

Additional  Rcadiiigd  :    Chicago  gives  also  eL  =  +15 -em.         Ann  Arbor  LN  = 
+  160m.         Ottawa  eL?  =  +18-6m.,  L  =  +19-9m. 


Oct.  5d.  Readings  also  at  Ih.  (La  Paz).  Oh.  (San  Fernando  and  near  Tacnbaya 
and  Oaxaca).  I21i.  (La  Paz),  14h.  (Florence),  16h.  and  19h.  (near  Tacu- 
baya),  20h.  (San  Fernando),  21h.  (Tailioku),  22h.  (near  Algiers). 


Oct.  6d.     Readings  at  4h.  (Lick),  7h.  (Rio  Tinto),  8h.  (Helwan),  16h.  (Tacubaya), 
22h.  (San  Fernando  and  near  Padova). 


1920.     Oct.  7d.  20h.  54m.  Os.       Epicentre  12' OS.  69°  OW. 

(as  on  1920  Feb.  28d.). 

A  =  +  -351,  B  =  -  -913,  C  =  -  -208  ;         D  =  -  -934,  E  =  -  -358  ; 
G  =  -075,  H  =  +194,  K  =  --978. 

The  values  of  To  inferred  from  S  — P  are  curiously  discordant  from  that  assigned 
by  La  Paz.  Half  a  dozen  stations  (including  De  Bilt)  favour  a  value  greater 
by  about  40  sec.  ;  and  another  half  dozen  (including  Uccle)  favour  a  value 
less  by  30  sec.     Was  there  more  than  one  shock  ? 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


^ 

^ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

La  Paz 

40 

169 

i  1  17 

-f   6 

2  15 

+   9 

2-5 

31 

Balboa  Heights 

E. 

23-5 

333 

5     6 

-17 

9     4 

-31 

— 

9-7 

N. 

23-5 

333 

. — 

— 

9   10 

-25 

— 

10-2 

Vieques 

E. 

30-4 

8 

— 

— 

— 

— 

141 

15  0 

Georgeto%vn 

E. 

51-5 

352 

e  9  21 

+   4 

i  17   13 

+  35 

e  25-5 

— 

Washington 

51-5 

352 

9     6 

-11 

16  26 

-12 

24-3 

— 

Ithaca 

54-9 

355 

e  10     1 

+  23 

c  17   18 

-   2 

24-2 

— 

Ann  Arbor 

E. 

56  1 

350 

10     0 

+  13 

17   36 

+    1 

25-4 

28-2 

N. 

561 

350 

— 

— 

17  48 

+  13 

25-7 

— 

Chicago 

56-4 

345 

9  54 

+   6 

17   12 

-27 

23-8 

27-4 

Toronto 

56-5 

351 

- — . 

— 

15     0 

? 

23-4 

24-8 

Ottawa 

57  -7 

355 

10   31 

+  34 

17  51 

-   4 

28-0 

— 

San  Fernando 

76-3 

48 

12  24 

+  27 

21  54 

+  13 

— 

53  0 

Coimbra 

E. 

76-5 

43 

e  12  31 

+  33 

21  47 

4-    4 

e  38-7 

45  1 

X. 

76-5 

43 

e  12   15 

+  17 

— 

— 

e  30-9 

— 

Rio  Tinto 

76-6 

47 

23     0 

?S 

(23     0) 

+  76 

— 

52  0 

Victoria 

771 

328 

12   18 

+  16 

21  53 

+   3 

35-2 

401 

Granada 

78-5 

49 

i  12  16 

+   6 

i  22  45 

+  39 

— 

— 

Cape  Town 

SI -2 

124 

22  48 

?S 

(22  48) 

+  11 

— 

23-8 

Tortosa 

82-9 

46 

12  29 

-  6 

23     8 

+  12 

36-3 

49  0 

Algiers 

83-6 

51 

— 

— 

(24     0) 

+  55 

24  0 

460 

Barcelona 

84-3 

47 

e  0  52 

? 

(22  35) 

-36 

e  22-6 

37-6 

Oxford 

86-2 

35 

12  53 

-  i 

23     2 

-30 

. — . 

52-2 

Stonyhurst 

86-5 

34 

e  22  48 

?S 

(e  22  48) 

-48 

— 

54-0 

Kew 

86-6 

35 

25     0 

?s 

(25     0) 

+  83 

■ — 

55-0 

Eskdalemuir 

86-7 

31 

e  13     0 

+   3 

24  45 

+  67 

39  0 

— 

Edinburgh 

87-0 

31 

— 

— 

23     0 

-41 

— 

30-5 

Continued  on  next  page. 
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Paris 

Uccle 

Moncalieri 

De  Bilt 

Strasbourg 

Florence 

Rocca  di  Papa 

Hamburg 

Honolulu 

Vienna 

Helwan 

Colombo 

Batavia 


A 

87°3 
891 

89  IJ 

90  0 
90-4 

91  i 
91-9 
93-3 
93-5 
95-9 

104-8 
148-8 
161-3 


Az. 

4°0 
39 
43 
38 
40 
46 
48 
36 

292 
42 
62 
98 

167 


O-C. 


m.  s. 

o  12  54 

o  16    IG 

e  13  35 

e  13  30 

24     0 

e  13   18 

e  17   34 

e  9  18 

c  13  35 

24     0 

42     0 

e  21  54 


S. 
in.  s. 
e  23  44 

23  58 
30  35 

+  19    e  24  14 
+  12     i  25  40 
(24     0) 

24  30 
?PRi  e  24     0 

?  23   24 

-13    e  24  24 
?S       (24     0) 
?SR,         — 

?  — 


-17 
JPR, 


?S 

-   8 


O-C. 

s. 
0 

-  6 
?SR, 

0 
+  82 
-28 

-  4 
-48 
-87 
-51 

-160 


L. 

m. 

50-0 

e  38-0 

43-0 

e  38-0 

e  38  0 

e  40-6 

e  41-0 

41-9 

e  44-0 


M. 


52-4 

e  49-9 
51-4 
32-0 

55-0 
49-9 
57  -5 


—      (65-0) 


Additional  readings  :    Toronto  gives  also  i=  +6ra.54s.  and    +19m.42s.,  eL  = 
+  46-9m.  Ottawa     iE  =  +18m.33s.     and      -20m.lls.,     eLE  =  -i-25-3m 

L  =  +36-0m.   and    J-40-Om.,  To  =20h.55m.l8s.  Coimbra  LN'  =  -32-0m 

To=20h.54m.41s.  Uccle   PR,  =  t- 16m. 42s.,        i=+26m.4s..        To  = 

20h.53ni.42s.  Do  Bilt  cPR,  =  -16m. 45s..  e  =  -26m.l2s..  MX  =  -51 -8m., 

T„  =20h.54m.53s.  Rocca    di    Papa    ePE  =  -  13m.()s.,    PRi=-17m.36s 

eLE=+31-6m.  Hamburg  MN  = +42 -8m.  Honolulu  PR,  - -16m.30s. 

Colombo    +83m.0s. 


Oct.  7d.  Readings  also  at  Oh.  (Batavia),  7h.  (Rio  Tinto,  Uccle,  and  near  Algiers 
and  Tortosa),  8h.  (near  Florence,  Zurich,  and  Rocca  di  Papa).  9h.  (near 
Tokj-o),  llh.  (Zi-ka-wei),  18h.  (Hehvan.  Nagasaki,  and  Algiers),  inh. 
(Taihoku),  23h.  (Batavia). 


Oct.  8d.  ]6h.  50m.  45s.     Epicentre  16'  OX.  90    OW. 

A  =000,   B  =  --961,  C=+-276;  D- -1-000,  E  = -000  : 

G=-000,  H  =  --276,  C=--961. 


A 

Az. 

P. 

O-C 

.s. 

O-C 

L. 

M. 

, 

, 

ra.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Oaxaca 

6-6 

280 

2  20 

+  39 

(2 

50) 

-10 

2-8 

2-9 

Mobile 

X. 

14-7 

6 

2  58 

-37 

.5 

40 

-45 

6-5 

6-7 

Vieques 

E. 

23-4 

81 

e  6  36 

+  75 



e  10-2 

Tucson 

K. 

24-9 

314 

e  5  29 

-   8 

9 

12 

-49 

12-1 

12-6 

X. 

24-9 

314 

5  29 

-   S 

9 

14 

-47 

12  1 

13-0 

Gco^geto\^^l 

K. 

25-5 

24 

e  6     2 

+  19 

10 

56 

+  43 

20-6 

Wasliington 

25-5 

24 

5  39 

-   4 

10 

47 

+  34 

16-7 

Cheltenham 

25-5 

24 

6     3 

+  20 

10 

19 

+   6 



17-8 

Chicago 

25-8 

4 

5  33 

-13 

10 

33 

+  15 

13-6 

Ann  Arbor 

E. 

26-8 

10 

6     9 

+  13 

10 

57 

+  20 

15-2 

17-4 

X. 

26-8 

10 

6  21 

+  25 

11 

3 

+  26 

15-4 

18-0 

Ithaca 

28-8 

21 

e  6  45 

+  29 

e  10 

37 

-36 

Toronto 

29-0 

16 

— 

e  10 

21 

-56 

e  180 

19-2 

Ottawa 

31-7 

20 

6  31 

-13 

11 

5.5 

-   8 

c  15-7 

Xorthrteld 

31-7 

25 

e  15-2 

Berkeley 

35-8 

316 

c  6  52 

-28 

_ 



La  Paz 

39-0 

145 

7   45 

-   1 

e  13 

49 

-   3 

19  0 

20-4 

Victoria 

42-3 

330 

— 

— . 

17 

2 

?SR, 

21-5 

26-3 

Honolulu 

64  -2 

286 

— 

— 

e  19 

15 

0 

0  27  -2 

EdinliTU'gh 

75-0 

37 

0  11   48 

-   1 

21 

40 

+  14 

37-2 

41-2 

Eskdalemuir 

75  0 

37 

e  11  54 

+   5 

21 

44 

+  18 

36-2 

Oxford 

76-7 

40 

12     2 

+    3 

21 

50 

+   5 

37-6 

43-8 

Paris 

79-7 

42 

e  12  15 

_   2 

e  22 

21 

1 

40-2 

44-2 

Uccle 

80-3 

40 

c  12  19 

-   2 

e  22 

30 

+    3 

e  38-2 

42-2 

De  Bilt 

80-5 

39 

12  22 

0 

22 

34 

+    5 

c  38-2 

42-7 

Hamburg 

K. 

82-9 

37 

e  12  32 

-    3 

122 

51 

—   5 

e  39-2 

46-2 

Algiers 

82-9 

54 

— 

— 

c  24 

49 

+  113 

44-2 

Strasbourg 

S3-0 

42 

i  12  35 

-    1 

22 

52 

—   ,5 

38-2 

46-8 

Rocca  dl  Papa 

88  -5 

47 

e  12  57 

-11 



Vienna 

88-6 

40 

13     2 

-    (i 

i  23 

29 

-30 

e  42-2 

50-8 

Additional  readings  :     Oaxaca  gives  also   MZ  =  +3-lm.  Georgetown   oLE 

=--  +62-2m.,  To      10h.50m.30s.  Chicago  L?  =  +15-2m..  To  =16h.49m.59s. 

Ann  Arbor  LE  = -15 -Om.         Toronto  S?  =- +13m.45s.  ( ?SR.).         Berkeley 
eZ  =  +6m.59s.  Victoria  L -- +23 -7m.  Eskdalemuir  e  = +8m. 57s. 

Paris  iS  -  ^  22m.3]s..   T„ -16h.50in.52s..  De   Bilt  MX  = +43-7m.,   T„  = 

16h.50m.53s.  Bocca  <ii   I'apa  e.\  ^  i  13m. 21s.         Vienna  i  =  +13m.498. 
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Oct.  8d.  Readings  also  at  Ih.  (Helwan),  4h.  (Zi-ka-wei),  7h.  (Zi-ka-wei,  Manila 
(2),  Taihoku,  and  Batavia),  8h.  (Batavia,  Zi-ka-wei,  Helwan,  Manila 
(2),  Uccle  (2),  and  De  Bilt  (2)  ),  9h.  (2),  llh.,  and  13h.  (Manila),  14h. 
(De  Bilt  and  Manila  (2)  ),  15h.  (La  Paz  and  Helwan),  16h.  (De  Bilt  and 
Helwan),  19h.  (Batavia),  20h.  (Maui-itius),  21h.  (Taihoku  and  Sau 
Fernando). 


Oct.  9d.  Readings  at  31i.  (La  Paz),  oh.  (Manila),  6h.  (Zi-ka-wei),  8h.  (Manila), 
llh.  (Batavia,  Manila,  and  La  Paz),  12h.  and  loh.  (La  Paz),  171i. 
(Algiers),  20h.  (San  Fernando),  211i.  (Barcelona). 


Oct.  lOd.  19h.  43m.  Os.     Epicentre  13-08.  GO  -OVV. 

A  =  -f  -487,  B  =  -  -844,  C  =  —  -225  ;  D  =  -  -866,  E  =  -  -500  ; 

G  =  -113,  H  =  +195,  K  =  --974. 

This  solution  satisfies  the  La  Paz  and  Tortosa  observations,  but  the  epicentre 
seems  too  near  Europe  to  suit  the  L  observations  at  Uccle  and  De  Bilt. 
If  we  could  ignore  the  Tortosa  observations,  an  epicentre  at  14" -OS.  76° -OW. 
would  satisfy  the  European  observations  of  L. 

A  Az.  P.  O  -C.         S.  O  -C.          L.           M. 

o  o  m.  s.         s.  m.  s.  s.             m.          m. 

La  Paz  8-6  245  12     7  -   3  3  46  -   7 

San  Fernando  70-8  44  48     0        ?L  —  — 

Rio  Tinto  71-2  42  49     0        ?L  —  — 

Tortosa  77-6  42  e  12     0  -   5    e  22     0  -f   4 

Paris  82-8  36  —              —  —  — 

Uccle  84-7  36  —              —  —  — 

De  Bilt  85-8  35  —             —  —  — 

Rocca  di  Papa  86-2  46  —             —  —  — 

Hamburg  89  1  34  —             _  __  __ 

Helwan  97-6  61  56     0  ?L  —  — 

Honolulu  102  1  290  —             —  —  — 

Additional  readings  :  LaPazgivesi=  +2m.22s.  and  -f  3m.31s.,  To  =19h.43m.6s. 
De  Bilt  MN  =  +52 -Sm.         llelwau  PE  =  +60m.0s. 


Oct.  lOd.     Readings  also  at  5h.  (Helwan),  6h.  (La  Puz),  91i.  (Batavia,  Colombo, 

and  Rio  Tinto),  13h.  (La  Paz  (2)  ),  14h.  (Florence),  17h.  (La  Paz),  18h. 
(Manila  and  Moncalieri),  20h.  (La  Paz),  23h.  (Florence). 

Oct.  lid.     Readings  at  7h.  (Stonyhurst  (6)  ),  llh.  (Barcelona),  22h.  (Apia). 

Oct.  12d.  6h.  54m.  40s.     35°  •7N.  81°0E. 

A  =  +  -127,  B  =  -t-  -802,  C  =  +  -584  ;  D  =  +  -988,  E  =  -  -156  ; 

G  -  +  091,  H  =  -f-  -576,  K  -  -  -812. 

A       Az.           P.       0-C.         8.          O-C.        L.  M. 

o          o         m.    s.         s.         m.  s.            s.           m.  m. 

Simla                          5-6     216         1  32      -f   5         —               —          —  2-9 

Calcutta          E.        14-7      152          3  38      -f   3          6     2        -23          8-0  8-8 

N.        14-7      152          3  44      +9         6   14        -11          8-2  90 

Bombay                    18  3     205          7   33        ?S          (7   33)       -14           —  101 

Kodaikanal             25-7     188       13     8        ?L          —               —       22-8  26-4 

Colombo                    28-8     182        16  20        ?L           —                —      (16-3)  21-3 

Zi-ka-wei                 33-8       85         —             —   e  13  14        +36          —  — 

Taihoku                    36-3        95          —              —         —                —    e  20-3  — 

Manila                       41-5      110      c8  20      +13         —                —           —  — 

Vienna                       48-1      308          8  52      -   3        15   49        -   6    e  26-0  30-9 

Hamburg                  51-2     315      e  9  15      +    1    e  16  34              0    e  28-5  32-6 

Rocca  di  Papa        52-2     299       i  9  26      +5    c  16  44         -   2    o  32  0  35-0 

.\.       52-2     299      e9  20      -    1     i  16  44        -   2    e28-8  34-6 

Florence                    52-6     302        15  45         ?S       (15  45)       -66           —  30-3 

Continued  on   next  par/e. 


41 

4-2 

(48-0) 

— 

(49-0) 

56  0 

e  37-0 

53-9 

53-0 

— 

e  48-0 

— 

e  48-0 

55-6 

e  62-0 

— 

54-0 

59-0 

(56-0) 

— 

e  45-8 

52  0 

158 


A 

Az. 

P. 

0-C. 

s. 

0-C. 

L. 

M. 

^ 

- 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Strasbourg 

53-7 

309 

9  31 

0 

— 

— 

29-3 

— 

DeBilt 

54-4 

314 

17   15 

?s 

(17  15) 

+   1 

27-3 

30-9 

Moncalieri 

o4-7 

305 

— 

— 

e  17   19 

+    2 

28-6 

35-8 

Uccle 

55  •- 

312 

e  9  40 

0 

e  17   25 

+    1 

c  27  -3 

31-5 

Paris 

56-9 

310 

e  17   45 

?s 

(e  17   45) 

0 

30-3 

— 

Kew 

57-8 

315 

— 

— 

— 

— 

— 

34-3 

Edinbui'gh 

58-0 

320 

— 

— 

e  18     8 

+    9 

34-3 

36-8 

Eskdalemuii- 

58 -2 

320 

— 

— 

i  18     8 

+   7 

28-3 

— 

Stony  hurst 

58-2 

316 

e  23  50 

?SRi 

— 

34-3 

36-3 

Oxford 

58-3 

315 

— 

— 

18     7 

+    4 

30-8 

35-2 

Barceloua 

59-7 

301 

— 

— 

— 

e  26-9 

35-3 

Tortosa 

61  1 

301 

11   51 

+  91 

18  47 

+  10 

25-6 

37-4 

Granada 

(55  G 

300 

11   42 

+  53 

20     2 

+  30 

— 

— 

Rio  Tinto 

67-4 

301 

39  20 

?L 

— 

— 

(39-3) 

42-3 

Coimbra         e. 

(57-5 

305 

e  15  42 

? 

— 

— 

— 

39-7 

X. 

67  -0 

305 

e  13  20 

? 

e  20     2 

+   6 

e  34-4 

39-8 

San  Fernando 

67  -S 

300 

29     0 

?L 

— 

— 

38-3 

42-3 

Victoria 

93-2 

15 

49   16 

?L 

— 

— 

52-7 

59-1 

Toronto 

98-6 

346 

— 

• — 

— 

— 

e  59-2 

— 

Chicago 

101-8 

350 

— 

— 

— 

— 

e  51-3 

— 

La  Paz 

146-0 

297 

19  55 

r+  4] 

— 

— 

76-3 

82-5 

Additional  readiu 
To  -6h.54m.44s 
-:-21m.27s.,  cX 
MX-  +32 -6m. 
Fernando  MN  = 


-s  :    Hamburg  gives  also  eSRi  = -r 21m.2s..  MZ=+34-8m., 

Rocca    di    Papa    cLX  =  +30-9m.         De    Bilt    eSR,  = 

=  +21m.56s.,  MX  -  +30-8m.         Moncalieri  S?  =  +22m.5s., 

Paris  eS  =  +  23m. 5s.         Oxford  SRj  =  +  24m. 15s.         San 

f43-3m.  Chicago   L  =  +55-3m.   and   +65-3m. 


Oct.  12d.  Readings  also  at  Oil.  (Colombo  and  Algiers),  41i.  (Taihoku),  7h.  (Manila, 
near  Athens,  and  near  Calcutta),  8h.  (Batavia,  Barcelona,  Tortosa, 
Stonyhurst  (2),  Manila,  Taihoku  (2),  Zi-ka-\vei  (2),  Do  Bilt,  and  La  Paz, 
possibly  froua  the  origin  of  6h.,  but  the  evidence  for  a  repetition  in- 
sufficient), 9h.  (De  Bilt,  L^ccle,  Zi-ka-wei,  Rocca  di  Papa,  Riverview. 
and  Strasbom-g),  171i.  (Point  Loma,  and  near  Berkeley),  19h.  (near 
Tokjo),  23h.  (San  Fernando  and  near  Mizusawa). 


Oct.  13d.  23h.  11m.  55s 
A  -  +-776,   B  = 


Epicentre  34''-7N.  19°-3E. 


=  +  -272,  C  =  +  -569  ;         D  =  +  -330,  E  =  -  -944  ; 
G  =  +-537,  H=+-188,  K  =  --822. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

m.    s. 

s. 

m.  s. 

8. 

m. 

m. 

Athens 

4-8 

47 

e  1  23 

+   9 

e  2     1 

-10 

i  2  1 

4-8 

Pompeii 

7-2 

330 

1  25 

-24 

2  45 

-30 

— 

— 

Rocca  di  P 

apa 

8-8 

326 

i  2     5 

-   8 

i  4     5 

+   7 

— 

— 

Ilclwan 

N. 

11-2 

112 

6     5 

?L 

— 

— 

(6-1) 

— 

Moncalieri 

13-6 

323 

e  3   21 

0 

6   33 

+  35 

9-2 

■ — 

Vienna 

13-7 

352 

3   12 

-10 

— 

— 

— 

8-1 

Tortosa 

16-0 

299 

4     0 

+   8 

6  47 

—  s 

71 

8-2 

Strasbom-g 

16-3 

332 

c  3  50 

-   6 

c  6   20 

-42 

10-1 

— 

Granada 

18-7 

284 

4   28 

+   3 

8      1 

+    6 

— 

— 

Uccle 

19-4 

331 

c  4   27 

-   7 

e  8      7 

-   3 

10-1 

— 

Hamburg 

20-1 

344 

e  4  37 

—    5 

— 

— 

— 

141 

De  Bilt 

K. 

20-2 

334 

4  43 

0 

8   26 

-    1 

10-7 

12-7 

N. 

20-2 

334 

— 

— 

— 

— 

11-2 

12-3 

Oxford 

22-6 

325 

— 

— 

0  9  15 

-    2 

— ■ 

— 

Kdinbiu-gh 

26  -2 

331 

— 

— 

10     5 

-21 

— 

— 

Additional    i 

eadings :     Athens 

gives    also    MN  =  +  2  -9m 

Helwau 

PE- 

+  ym.5s. 

3t.  13d.     Readings 

also  at  4h.  (L 

a  l*az,  Manila, 

and  De  Bilt),  5h. 

(near  T 

okyo). 

llh.  (Batavia),  15h.  (La  Paz  and  Manila),  18h.  (Barcelona),  21h.  (Uccle 
and  De  Bilt),  22h.  (San  Fernando.  ^Manila,  and  Lick). 


14d.     Readings  at  Ih.  (Florence),  lOh.  (La  Paz),   15h.  (La  Pa/,  and  near 
Mizusawa),  19h.  (near  Tokyo),  23h.  (San  Fernando). 


lo'J 
Oct.  15d.  llh.  9in.  50s.     Epicentre  43°  SX.  11°  •2E.  (as  on  1920  Sept.  16d.). 


A 

Az. 

P. 

0  -C.        S. 

O-C. 

L. 

M. 

o 

J, 

m.  s. 

B.        m.   8. 

s. 

m. 

m. 

Florenco 
Padova 
Rocca  di  Papa 
Zurich 
Vienna 

0-0 
1-7 
2-3 
4-0 
5-7 

17 
152 

332 
37 

0     0 

0  27 

el     4 

eO  53 

2  38 

0          — 
-1-1          0  45 

?S      (e  1     4) 
-   9          — 

?S         (2  38) 

-    3 

+    1 

-f   2 

e  4-2 

0-3 
5-2 
4-2 

Florence  gives  other  readings  at  -)-12s.  and  -rl8s.         Zui-icli  eX  =  -f  Um.lSs. 


Oct.  15d.  llh.  7m.  37s.     Epicentre  75° -5!:?.  150" -OE. 


A  =  --217, 

B  =  -t-l 

25,  C 

=  --9G8 

; 

D  =  -f  -500, 

E  =  ^ 

-866  ; 

G  =  4- 

•838, 

H  =  --484, 

K 

=  --250. 

A 

Az. 

P. 

O 

-C 

!?. 

O-C 

L. 

M. 

r^ 

m.  s. 

s. 

m.  s. 

6. 

m. 

m. 

Adelaide 

40°9 

348 

i  13  41 

^S 

(i  13  41) 

-39 

i  20  -5 

24-7 

Riverview 

41-7 

2 

e  8     9 

0 

e  14  32 

-h    1 

e  19-0 

21-1 

Sydney 

41-7 

2 

14  41 

?s 

(14  41) 

-f-10 

19-4 

20-4 

La  Paz 

85-1 

144 

23   13 

?s 

(23   13) 

-   7 

- — 

— 

Manila 

91-8 

333 

e  15  23 

4- 

117 

— 

. — 

— 

Honolulu 

102-0 

50 

e  20  59 

? 

— 

— 

29-8 

40-1 

Helwan 

125-9 

250 

79  23 

?L 

— 

— 

(79-4) 

— 

Victoria 

135-6 

71 

— 

• — 

— 

— 

48-6 

510 

Rio  Tinto 

140-8 

209 

90   23 

?L 

— 

— 

(90-4) 

95-4 

Rocca  di  Papa 

141-5 

232 

- — . 

— 

e  59  23 

? 

82-2 

— 

Toronto 

141-8 

118 

— 

— 

— 

— 

e  46-9 

— 

Tortosa 

142-8 

219 

— 

— 

— 

— 

e  69-4 

88-1 

Moncalieri 

145-5 

228 

— 

— 

e  66  35 

JL 

83-4 

• — 

Strasbourg 

1490 

230 

— 

— 

— 

— 

e  71-4 

— 

Paris 

150-2 

225 

— 

— 

e  26  IS 

— 

78-4 

83-4 

Uccle 

151-8 

229 

— 

— 

— 

e68-4 

De  Bilt 

152-9 

231 

— 

— 

— 

— 

e  71-4 

82-6 

Additional  readings:    Riverview  gives  also  PS  = -f  14m. 5 8s.,  MZ  = -f-20  1m., 
MN  =  -f20-4m.         La   Paz  i  = -l-26m.41s.         De   Bilt   MX  = -l-76-9m.. 


Oct.  15d.  Readings  also  at  Oh.  (Lick),  6h.  (La  Paz),  8h.  (Lick),  9h.  (Helwan), 
13h.  (La  Paz),  loh.  (near  Mizusawa),  17h.  (Florence),  19h.  (San  Fer- 
nando), 22h.  (Mauritius),  23h.  (La  Paz). 


Oct.  16d.  llh.  36m.  30s.     Epicentre  50'-4X.  31  -6W. 

A  =  4-  -543,   B  =  -  -334,  C  =  -i-  -770  ;  D  =  -  -524,  E  =  -  -852  ; 

G  =  +  -656,  H  =  --404,  K  =  --G37. 

(The  epicentre   51"-0X.  34^-OW.  of   1919  August   18  is  found  to  be  definitely 
too  far  away). 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

^ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Edinbm-gh 

17-8 

61 

4  15 

0 

— 

. — 



12-0 

Oxford 

19-0 

74 

— . 

— 

— 

— 

— 

11-3 

Peiris 

22-0 

81 

e  5     8 

-h   3 

e  9     7 

-r    2 

11-2 

12-5 

Uccle 

22-6 

75 

e  5     5 

-   7 

e  9  16 

-    1 

e  10-5 

12-4 

De  Bilt 

22-8 

72 

5   15 

0 

9  21 

0 

10-5 

14-8 

Strasbouig 

25-3 

79 

5  35 

-   G 

9  59 

-10 

13-6 

14-5 

Hamburg 

z. 

25-4 

67 

e  5  24 

-18 

— 

. — 

— 

13-5 

Moncalieri 

26-7 

86 

— 

— 

e  10  34 

-  1 

13-9 

— 

Vienna 

30-S 

75 

— 

— 

— 

— 

y.  16-0 

— 

Rocca  di  Papa 

31-4 

89 

— 

— 

— 

— 

e  14-0 

18-6 

Additioiiiil  roi 

uliuga 

:    De 

Bilt 

gives  MX 

=  +l: 

'-9m.,  To 

=llh. 

i6m.37s. 

160 


Oct.   IGd.     Readins^s  also  at  2h.   (near  Tacubaya),  4h.   (Rocca   di  Papa),  lOh. 
(Manila),  'i2h.  (San  Fernando). 


Oct.  17d.     Readings  at  oh.  (La  Paz),  7h.  (San  Fernando). 


1920.     Oct.  18(1.  8h.  11m.  30s.       Epicentre  46°  OX.  149°  OE. 

(at.   on   1919    Feb.    12d.). 

A  =  -  096.  B  =  4-  -aoS,  C=-f-719;         D  =  +-515,  E  =  +  -857  ; 
G  =  --617,   H  =  +-370,  K  =  --69o. 


A 

Az. 

P. 

o-c- 

S. 

O-C 

L. 

M. 

^ 

;, 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

Ootouiaii 

i 

4 

281 

0  57 

-11 

- 

— 

2-5 

3-3 

Mizusawa 

E. 

8 

9 

223 

2   17 

_[_    2 

3 

47 

-14 

— 

— 

X. 

8 

9 

223 

2  18 

•f    3 

3 

51 

-10 

— 

— 

Tokyo 

1-2 

4 

218 

3     5 

0 

4 

1 

I 

4-5 

71 

Osaka 

15 

3 

227 

3  51 

-f    S 

(6 

39) 

0 

6-6 

9-6 

Kobe 

E.X. 

15 

4 

228 

3  48 

-r    4 

(6 

45) 

-   4 

6-8 

7  1 

Nagasaki 

19 

S 

235 

e  4  47 

+    8 

(8 

25) 

+   6 

8-4 

8-5 

Zi-ka-wei 

25 

9 

245 

e  5   35 

-12 

9 

39 

-41 

— 

16-4 

Taihoku 

30 

3 

235 

7    11 

+  40 

(11 

50) 

+  11 

11-8 

— 

Manila 

39 

•> 

226 

e  7   32 

-16 

13 

28 

-26 

i  17-5 

17-6 

Honolulu 

49 

3 

102 

i  8   48 

-14 

i  15 

48 

-22 

27-5 

34-3 

Calcutta 

E. 

53 

8 

267 

9   36 

-f   4 

(17 

12) 

+   6 

17-2 

— 

Victoria 

56 

2 

53 

(9   32) 

-15 

9 

32 

IP 

16-9 

25-3 

Simla 

56 

2 

280 

9   54 

+    7 

17 

30 

-   6 

— 

31-7 

Berkeley 

E. 

63 

0 

62 

e  10   34 

+    2 

i  19 

0 

-    1 

— 

190 

X. 

63 

0 

62 

e  10   32 

0 

i  18 

59 

-    2 

— 

191 

Batavia 

64 

2 

228 

i  10  45 

+    6 

1  19 

11 

-    4 

e  37-5 

41-4 

Bombay 

67 

0 

275 

11     0 

+    2 

- 

— 

— 

20  0 

Apia 

69 

4 

139 

11     0 

-13 

20 

0 

-19 

30-8 

— 

Kodaikaual 

69 

9 

266 

13   54 

?PRi 

(20 

18) 

-   7 

20-3 

22  1 

Colombo 

70 

6 

261 

11   30 

+   9 

(20 

30) 

-   3 

20-5 

21-5 

Lemberg 

73 

0 

325 

i  11   38 

+   2 

- 

— 

e  34-5 

39-5 

Tucson 

E. 

73 

7 

60 

e  11   42 

-r     2 

21 

10 

0 

— 

— 

X. 

73 

7 

60 

11   41 

-     1 

i  21 

3 

-   7 

— 

— 

Dyce 

E. 

74 

1 

345 

i  11  54 

+  11 

21 

20 

+   5 

— 

— 

Hambmg 

74 

5 

337 

i  11   51 

+    5 

1  21 

22 

+   2 

e  37-3 

41-5 

Edinbm-gh 

75 

5 

345 

11   54 

+   2 

- 

— 

36-5 

46-7 

Viemia 

E. 

77 

2 

330 

i  12     6 

+   4 

i  21 

49 

-    2 

e  38-2 

480 

X. 

77 

2 

330 

i  12     4 

+   2 

i  21 

54 

+   3 

— 

52-8 

Dc  Bilt 

77 

2 

335 

i  12     5 

+    3 

121 

52 

+    1 

37-5 

431 

Bidstou 

77 

8 

344 

12     7 

+    1 

22 

1 

+    3 

— 

— 

West  Bromwich 

78 

4 

343 

12   12 

+    3 

22 

5 

0 

• — 

— 

Uccle 

78 

5 

335 

i  12  11 

+    1 

i  22 

5 

-    1 

37-5 

43-5 

Chicago 

78 

8 

40 

12     8 

-   4 

21 

59 

-11 

38-2 

— 

Oxford 

79 

0 

342 

i  12   16 

+   3 

i  22 

8 

-   4 

32-8 

48-4 

Kew 

79 

0 

342 

21  30 

JS 

(21 

30) 

-42 

— 

52-5 

Strasbom-g 

E. 

79 

7 

336 

i  12   18 

+    1 

i  22 

12 

—    8 

40-5 

460 

X. 

79 

7 

336 

i  12   16 

-   1 

i  22 

14 

-   6 

40-5 

46-2 

Riverview 

79 

8 

178 

i  12     7 

-11 

i  22 

0 

-21 

e  35-6 

45-2 

Sydney 

79 

8 

178 

21  54 

?s 

(21 

54) 

-27 

43-8 

46-5 

Ann  Arljor 

-V. 

80 

0 

37 

12     0 

-19 

21 

54 

-29 

460 

— 

Ottawa 

/,. 

80 

5 

29 

i  12  20 

_    2 

i  22 

19 

-10 

c  40-9 

— 

Zm-ich 

80 

5 

333 

i  12  22 

0 

i  22 

24 

-   5 

— 

— 

Toronto 

80 

6 

33 

14  54 

+  151 

23 

12 

+  42 

31  3 

54-4 

Paris 

80 

8 

335 

i  12   23 

-    1 

i  22 

26 

-   7 

39-5 

42-5 

Padova 

E.X. 

81 

1 

330 

12   19 

-   7 

22 

26 

-10 

38-7 

53-4 

Besancoii 

81 

4 

335 

12   27 

0 

22 

34 

—    5 

38-5 

— 

Adelaide 

81 

5 

189 

e  12   24 

-   4 

i  22 

12 

-29 

— 

420 

iUlan 

82 

0 

332 

12   22 

-   8 

22 

33 

-13 

— 

23-2 

Northfield 

82 

6 

28 

12  30 

-   4 

22 

40 

-13 

38-5 

— 

Florence 

82 

8 

330 

12  31 

-   4 

22 

39 

-16 

— 

22-9 

82 

8 

330 

12  30 

—   5 

23 

5 

+  10 

— 

— 

Ithaca 

82 

8 

31 

12   35 

0 

22 

45 

-10 

e  40-4 

— 

Athens 

82 

9 

320 

1  12  34 

-    1 

i  22 

44 

-12 

40-0 

45-9 

Moncalicri 

82 

9 

333 

i  12  33 

-   2 

122 

54 

-    2 

40-5 

49-7 

Perth 

83 

5 

208 

25  30 

? 

- 

— 

— 

— 

Rocca  di  Papa 

84 

1 

327 

i  12  49 

+    6 

i  22 

54 

-15 

e  410 

46  0 

Conlinued  on  iiext  page. 


161 

p.       O  -C.         S.         O  -C.        L.  M. 


„ 

„ 

m 

.    8. 

s. 

m.  s. 

s. 

m. 

m. 

Pompeii 

84-2 

326 

12 

30 

-13 

22  45 

-25 

38-5 

54-5 

Halllax 

X. 

85-0 

22 

e  12 

40 

-   8 

i  22  56 

-23 

e  41-4 

— 

Helwan 

K. 

85-6 

310 

12 

0 

-51 

— 

— 

— 

23-9 

N. 

85-6 

310 

10 

3(5 

1 

— 

— 

— 

22  1 

Georgetown 

E. 

85-6 

34 

i  11 

44 

-67 

i  22     0 

-80 

e  37  0 

— 

Washington 

85-6 

34 

12 

39 

-12 

22  54 

-32 

40-7 

— 

Cheltenham 

X. 

85-8 

34 

1  12 

51 

-   1 

i  23   19 

-   9 

e  51-2 

58-0 

Barcelona 

87-7 

336 

i  12 

59 

-    4 

i  23   18 

-31 

e  42-2 

46-5 

Tortosa 

88-8 

336 

13 

2 

-   7 

23  22 

-39 

42-5 

520 

Coimbra 

E. 

91-6 

344 

13 

13 

-12 

23  42 

-49 

e  42-7 

61  7 

N. 

91-6 

344 

13 

13 

-12 

23  38 

-53 

46-4 

55-2 

Algiers 

91-8 

332 

i  13 

16 

-10 

i  23  39 

-54 

41-5 

52-5 

Granada 

93-3 

338 

i  13 

18 

-16 

i  23  41 

-67 

Rio  Tinto 

93-4 

341 

25 

30 

?S 

(25  30) 

+  41 

— 

66-5 

San  Fernando 

94-6 

340 

13 

22 

-19 

24     0 

-62 

51-8 

56-5 

Seychelles 

95-7 

270 

84 

30 

1 

— - 

— 

— 

86  0 

La  Paz 

137-3 

53 

i  19 

29 

f-   6] 

33  36 

I 

72-3 

75-6 

Capo  Town 

140  0 

270 

22 

59 

?PR, 

■ — 

— 

— 

97-6 

Additional  reading's:  Ootomari  gives  also  MN  =  +3-0m.  Osaka  MN  = 
+  7  •3m.  Zi-ka-wei  PSN  =  +10m.24s.,  SR,E  =  +llm.20s.  IManila  iN  = 
+  13m.5lB.,iE  =  +14m.l6s.,iN  =  +15m.2s.,iE  =  +15m.39s.,  T„  =Sh.llm.33s 
Calcutta    PN  =  +9m.42s.         Victoria    P  =  +4m.28s.  Berkeley    iS?V  = 

-rl9m.ls.,    T„=8h.llm.37s.  Batavia    iE  = +13m.45s.,    iN  = +14m.l9s., 

c=+40m.30s.,    To=8h.llm.51s.  Apia    L=+28-3m.  Dyce    SN  = 

+  21m.24s.  Hamburg     iPZ  = +llm.50s.,      iSN  = +21m.23s.,      T„  = 

8h.llm.46s..  Edinburgh      PR,  = +14m.53s..      PRo  = +17m.548.,      SR,  = 

+  27m.40s.,   SR2= +31m.54s.  De  Bilt  MN  = +4l"-lm.,   T„  =8h.llm.46s. 

Uccle  MN  =  +45-9m.,  epicentre  46°-3N.  148''oE.,  T„  =8h.llm.458.  Chi- 
cago PR,  = +15m.9s.,  L  =  +50-5m.,  T„  =8h.llm.45s.  Riverview  iP  = 
+  12m.9s.,  iPR,  = +15m.lls.,  PS  = +22m.48s.,  SR,  = +27m.37s.,  MZ  = 
+  38-6m.,  MN  =  4-46-lm.,  To  =8h.llm.37s.  Epicentre  46'ON.  151°-0E, 
Sydney  S  =  +31m.54s.  (JSR,).  Ottawa  LV=  +43-5m.,  L  rep.  =  +118-5m.. 
T„=8h.llm.49s.  Toronto  i=+6m.6s.  and  +15ra.54s.,  eL  =  +46-9m., 
L=+920m.  Adelaide  i  =  +23m.6s..  e=+28m.l88.  Ithaca  PR,  = 
+  15m.49s.  Athens  PRoE  =  +18m.l28.,  MN  =  +50-0m.,  To  =8h.llm.51s. 
Moncalieri  MN  = -t-dtiom.  Rocca  di  Papa  L  =  +35  0m.  Georgeto^\-n 
LE  =  +47om.  Cheltenham  SE  = +23m.l5s..  To  =8h.llm.54s.  Bar- 
celona i=+23m.41s.  and  +23m.59s.  Coimbra  SR,N  = +25m.26s., 
SR,E  =  +25m.34s..  iN  = +25m.38s.,  SR.,E  = +26m.57s.,  T„  =8h.l2m.l5s. 
San  Fernando  MN  =  +61  •5m.,  To  =8h.l2m.l2s.  La  Paz  PR,  =  +23m.21s., 
SRj  =  +40m.23s.,  L  =  +68-lm.         Cape  Town  (IMilne-Shaw)  P  =  +23m.48. 


Oct.  18d.  Readings  also  at  Oh.  and  4h.  (Apia),  5h.  (near  Mizusawa).  7h.  (Florence), 
12h.  (Batavia,  Chii-ago,  Ithaca,  Victoria  (2),  Washington,  and  Perth), 
13h.  (Bidstoii,  Oxford,  Toronto,  Paris,  Northfield,  Edinburgh,  Ham- 
burg, Victoria,  Washington,  Ithaca,  Chicago,  La  Paz,  and  De  Bilt), 
23h.  (San  Fernando  and  La  Paz). 


Oct.  19d.  18h.  24m.  18s.     Epicentre  44'-5N.  140° -OE.  (as  on  1920  Aug.  17d.). 

A  =  --546,  B  =  +-458.  C  =  +-701. 

A       Az.  P.        O-C.         S.  O-C.  L.  M. 

,          o  m.  s.          s.        m.  s.  s.  m.  m. 

Ootomari                     2-9       42  0  59      +14          —  —  1-8  — 

Mizusawa                    5-5      170  1   25            0          2  29  —   2  —  — ■ 

Tokyo                         8-9     181  2  13      -   2         2  40  -81  e  4-9  5-0 

Mizufiawa  gives  SN  =  +2m.30.s. 


Oct.  19d.  Readings  also  at  Oh.  (Perth),  Oh.  (Helwan),  12h.  (Zante),  14h.  (La  Paz), 
17h.  (Taihoku),  18h.  (Manila),  21h.  (Bata%'ia  and  near  Pompeii  and 
Roroa  di  Papa). 
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Oct.  20(1.  10b. 

2ni.  10.^.     Epicentre  24' -ON. 

120° -0 

E.  (as  on 

1920  June  16d.) 

A  =  - 

457.  B  =  +-792,  C 

=  +  -407 

;          J)  =  +  -866. 

E  =  +-500; 

G  =  - 

•204, 

H  =  +  -352,  K 

=  -•914. 

A 

\z. 

P. 

O-C. 

S. 

O-C. 

L. 

:m. 

^ 

^ 

Ul.    s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

0-6 

222 

0  43 

+  34 

— 

— 

1-0 

3-4 

Talhoku 

1-8 

53 

0   30 

+    2 

— 

— 

0-8 

— 

Zi-ka-wei 

7-3 

10 

e  1  44 

-   7 

e  3  25 

+   7 

— 

4-6 

Manila 

9 -5 

172 

e  2  33 

+  10 

6     2 

?L 

7-7 

8-0 

Nagasaki 

12-3 

42 

e  3  44 

+  41 

— 

— 

5-8 

7-4 

Osaka 

17-2 

48 

4     8 

+    1 

— 

— 

7-8 

11-8 

Tokyo 

20-7 

51 

e  5  40 

+  51 

c  6  52 

-100 

e  8-4 

9-2 

>Iiz\asa\va 

K.        23  i 

45 

4  57 

-24 

8  53 

-40 

— 

— 

X.        23-4 

45 

5   26 

+    5 

8  54 

-39 

— 

— 

Ootomaii 

29  1 

33 

6   12 

-    7 

— 

— 

12-9 

17-8 

Calcutta 

K.        29  1 

27  3 

6      8 

-11 

11   38 

+  19 

17-9 

20  0 

Batavia 

32-8 

205 

e  6   14 

-41 

— 

— 

c  19-7 

— 

Simla 

38-4 

290 

e  13  44 

?S 

(e  13  44) 

0 

22  -2 

22-8 

Colombo 

421 

252 

8   44 

+  32 

14  44 

+   8 

27-7 

29-7 

Kodaikanal 

42-S 

260 

19      2 

?SRi 

— 

— 

27-2 

28-2 

Bombay 

441 

273 

10     8 

?PRi 

— 

-^ 

— 

29-5 

Riverview 

65  0 

152 

i  11  27 

+42 

c  19  14 

-11 

e  30-3 

38-4 

Honolulu 

74-6 

75 

ell      8 

-38 

21      2 

-19 

e36-l 

.56-8 

Helwau 

77-2 

297 

11   44 

-18 

— 

— 

— 

— 

Vienna 

80-8 

320 

12  22 

-   2 

— 

— ^ 

e42-7 

51-1 

Hamburg 

81-9 

328 

— 

• — 

— 

— 

e  43-7 

51-7 

De  Bilt 

85-2 

326 

12  48 

-    1 

23  22 

+    1 

c  41-7 

54-9 

Strasbourg 

85-7 

322 

e  12  46 

-   6 

— 

— 

e  44-7 

56-2 

Florence 

86-1 

319 

43  44 

?L 

— 

— 

(43-7) 

54-7 

Rocca  di  Papa 

X.        86  1 

314 

c  13   14 

+  20 

— 

— 

e  40-7 

60-2 

Uccle 

86-3 

327 

e  12  46 

-   9 

c  23   10 

-17 

e  41-7 

55-3 

Edinburgh 

86-8 

332 

— 

— 

— 

— 

44-7 

56-6 

Besangon 

87-4 

322 

9     5 

7 

— 

— 

47-7 

— 

Moncalieri 

87-6 

319 

e  13     0 

-   3 

23   14 

-34 

46-7 

57-3 

Victoria 

88-2 

37 

40  56 

IL 

• — 

— 

(40-9) 

58-2 

Kew 

88-2 

329 

49  44 

?L 

— 

— 

(49-7) 

59-7 

Paris 

88-4 

326 

— 

— . 

— 

— 

e  45-7 

55-7 

Oxford 

88-6 

329 

— 

— 

— 

— 

41  0 

57-0 

Barcelona 

93  0 

320 

— 

— 

— 

— 

e  48-4 

51 -S 

Tortosa 

94-3 

320 

— 

-^ 

— 

— 

e  47-7 

62-4 

Algiers 

95  1 

315 

— 

. — 

— 

— 

e  58-7 

61-7 

Granada 

99-1 

319 

27     2 

?S 

(27      2) 

+  75 

(38-4) 

— 

Coimbra 

99-8 

323 

e  24  11 

?S 

(c  24   11) 

-103 

51-2 

65-8 

Rio  Tinto 

100-5 

320 

33  44 

?SR, 

— 

— 

— 

69-7 

San  Fernando 

K.      101-0 

320 

— 

— 

■ — 

— 

61-7 

71-7 

X.      101-0 

320 

— 

— 

— 

— 

62-2 

66-2 

Ottawa 

109-1 

12 

— 

— 

e  52  14 

2L 

0  61-2 

— 

Chicago 

109-4 

22 

— 

— 

— 

— 

52-1 

— - 

Toronto 

110-0 

14 

— 

— 

— 

— 

e  65-3 

08-2 

Cape  Tomi 

112-2 

240 

58  20 

?L 

— 

— 

(58-3) 

71-8 

La  I'az 

169-3 

47 

20   16 

r+  2] 

— 

— 

86-9 

96-3 

Additional   readings:     Zi-ka-wei   gives   also    ePE  = +lm.54s..    MN  =  +5-2ni. 

Manila   iN  = +6m.l4s.,    MN  = +9-6m.  Osaka   MN^+ll-5m.  Tokyo 

MX  =  +9-3m.  Calcutta    LX --= +18-4m.  Riverview    MN  =  +37-4m. 

Helwan    PN-+13m.44s.  Hamburg   c-+39m.44s.,      MN  =  +52-7m. 

Do  Bilt  PR,  =  +16m.9s.,  SR,  -=  -h29ni.l9s..  MN  -----  +560ni.,  'I'o  =10h.2ni.l's>. 

ritrasbovu-g  MN-    +57-lm.  Rocca  di  I'apa  l'R,N  ^  +15in.47s.  I'cclc 

ePRi -^ +16m.21s..    oSR,  = +30m.368..     MN  =  +57-0m.  .Moncalieri    M.\ 

=  +56-9m.  l'ari.s    MN=-+56-7m.  Coimbra    .SX  ?  = -r34m.l4s.,     MN 

=  +65-8m.     Also     a    set    of    readings    ePN?  = +8m.57.s..     8  -  +24m.21.'i. 

Chicago   L  =  +64-2m.         Toronto  eL  =  +770m.   and    +831m. 


Oct.  20(1.  19h. 

10m. 

Or.     Epicentre 

24° -ON. 

120°-0E.  (as  at  1 

Oh.). 

A 

Az. 

1>. 

m.  s. 

O  -C.         S. 
s.          m.  s. 

O-C 

s. 

L. 
m. 

M. 
m. 

Hokoto 

no 

222 

0     1 

—   ,s         — 

— 

0-3 

0-s 

Tailioku 

l-S 

53 

0  25 

-    3         (0   43) 

—    8 

0-7 

1-1 

Zi-ka-wei 

7-3 

10 

c  1  46 

-    5      e  3   47 

+  29 

(0  3-8) 

4-2 

Manila 

9-5 

172 

e  2  35 

+  12          5   39 

?L 

0-4 

9-0 

Calcutta 

K. 

29  1 

273 

0     0 

-19        13   30 

?.SR. 

19-0 

— 

Honolulu 

74-6 

75 

— 

—          — 

— 

e  52-0 

58-8 

Helwan 

77-2 

297 

35     0 

?L          — 

— 

(.35  0) 

— 

OonJinued  on  next  page. 


Vienna 

SO-8 

320 

e  12  24 

0 

De  Bilt 

85-2 

326 

— 

— 

Strasbourg 

85-7 

322 

— 

— 

Rocca  di  Papa 

86  1 

314 

— 

— 

Uccle 

86-3 

327 

— 

— 

Edinbiirsrh 

86-8 

332 

— 

— 

Kew 

88-2 

329 

— 

— 

Paris 

88-4 

320 

— 

— 

Oxford 

88-6 

329 

— 

— 

Tortosa 

94-3 

320 

— 

— 

San  Fernando   e. 

101-0 

320 

67      0 

?L 

X. 

101-0 

320 

26     0 

?S 

La  Paz 

169-3 

47 

20   12 

-   2] 
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A       Az.           P.       O  -C.        S.          O  -C.         L.  M. 

o          o         m.  s.         s.         m.  s.         s.           m.  m. 

—  —        540  — 
23  24      +3      e  430  54-9 

—  —  e  46-0  550 
e  25  6  -^95  e  51-7  58-1 
e  23  30      -   3      e  42-0  48 -d 

—  —         55 -U  57-0 

—  —             —  590 

—  —      e48-(i  — 

—  —          450  57  0 

—  —      e50-0  62-3 

—  —        (67-0)  69-0 
(26     0)     -   5             —  72-0 

Additional  readuiprs  :    Hokoto  readings  arc  increased  by  30s.     Zi-ka-wei  gives 
also  ePE  = +lm.4Ss..    MN  =  +5-2m.         Manila  MN  = -8-7m.         Calcutta 

PN  =  +6m.lSs.          Honolulu  e  -  +41m.6s.  and  +44m.0s.         Helwan  PX  = 
-r30m.0s.         De  Bilt  MN  =  -r56-0m. 


Oct.  20d.  Readings  also  at  21i.  (La  Paz).  6h.  (Colombo).  lOh.  (near  Kobe),  12h. 
(Washington),  13h.  (Taihoku),  15h.  and  16h.  (La  Paz),  20h.  (Taihoku,  De 
Bilt.  and  Zi-ka-wei),  211i.  (Riverview  and  Tailioku),  231i.  (near  Tokyo). 


Oct.  21d.  18h.  57m.  oOs.     Epicentre  40'0X.  20"0E.  (as  on  1919  Jan.  5d.). 

A=+  -720,  B  =  -r  -262,  C  =  -f  -643  ;         D  =  -i-  -342,  E  =  -  -940  ; 
G  =  +-604,  H  =  -i--220,  K  =  --766. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

m 

s. 

s. 

m.  6. 

s. 

m. 

m. 

Athens 

3°6 

123 

0 

48 

-   8 

i  1  25 

-14 

1-6 

1-S 

Pompeii 

4-2 

281 

1 

4 

-   1 

— 

— 

— 

— 

Rocca  di  Papa 

5-8 

291 

i  1 

28 

_   2 

— 

— - 

e  8-9 

— 

Florence 

7-5 

303 

1 

40 

-14 

3   10 

-14 

— 

5-9 

Padova 

8-0 

315 

2 

10 

-r     9 

5   10 

? 

— 

— 

Vienna 

^•6 

344 

2 

25 

^15 

— . 

14-8 

6-3 

Milan 

9-6 

308 

5 

44 

?L 

— 

— 

(5-7) 

9-2 

Lemberg 

10-2 

15 

e  3 

40 

? 

— 

— 

e  6-2 

7-0 

MoncaUeri 

10-3 

303 

e  2 

59 

-f25 

4  34 

-   3 

6-3 

9-2 

Zurich 

110 

316 

e  2 

45 

-f    1 

i  5     4 

-flO 

— 

— 

."-Strasbourg 

12-2 

318 

e  3 

1 

-    1 

e  5  47 

-f23 

e  6-5 

9-2 

Besancon 

12-4 

310 

5 

16 

?S 

(5  16) 

-13 

8-2 

— 

Barcelona 

13-6 

282 

— 

- 

— 

(e  5  43) 

-15 

e  5-7 

9-2 

Algiers 

13-7 

261 

e  3 

26 

4-    4 

— 

— 

— 

10-9 

Helwan 

13-7 

134 

fi 

10 

?S 

(6   10) 

-f   9 

— 

— 

Tortosa 

14-8 

279 

3 

49 

rl3 

(6  22) 

—   5 

6-4 

110 

Hamburg 

15-2 

337 

e  3 

41 

-    1 

e  6  44 

-r    7 

e  8-4 

10-2 

Paris 

15-2 

311 

e  4 

8 

-f26 

i  6  53 

-rl6 

8-9 

11-2 

Uccle 

15-3 

320 

e  3 

46 

-r    3 

e  6  41 

+    2 

e  8-2 

— 

De  Bilt 

15-8 

325 

4 

4 

-i-15 

7     0 

-flO 

e  8-2 

Ill 

Kew 

18-1 

316 

— 

— 

— 

— 

— 

15-2 

Granada 

18-6 

269 

i4 

26 

-r    2 

— 

— 

- — 

• — 

Oxford 

18-8 

316 

— 

- 

— 

8     4 

-)-   6 

— 

13-6 

Bidston 

20-6 

318 

S 

40 

?S 

(   8  40) 

:-    4 

(12-8) 

— 

San  Fernando 

20-8 

269 

s 

22 

f.S 

(8  22) 

-18 

14-2 

Rio  Tinto 

20-8 

272 

16 

10 

; 

— 

— 

— 

17-7 

Coimbra 

21-7 

280 

— 

— 

8   43 

-16 

13-0 

14-6 

Edinburgh 

22  0 

324 

— 

- 

— 

— 

— 

15-2 

— 

Additional    readings:      Athens    gives    nUo    P  = +0m.58s..    To  =18h.57m.51s. 
Pompeii  reading  is   diminished   by   Ih.  Rocca   dl   Papa   PRi  = -f3m.4s. 

Vienna  iN  =  ■r3m.l2s.,    -r3m.48s.,   and    -!-4m.33s..  iLX=— 5-Om.  Mou- 

calieri     MX  =  -rS-6m.  Strasbourg     eSE  == -f5ni.56s..      To  =18h.57m.25s. 

Besancon    S=-7m.48s.?.  Hamburg    cLX  = -f8m.52s.,     MZ  =  -fl2-2m., 

To=18h.57m.44s.  De     Bilt     MX  =  +110m.,     To  =18h.5Sm.l6s.  San 

Fernando    MX  =  -13-7m.  Coimbra    LX  =  +ll-8m.,      MN  =  -M4-2m. 

These  readings  are  all  given  for  12h.-13h.,  and  have  been  increased  by  6h. 
to  at  the  table. 
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Oct.  21d.  Readings  also  at  Ih.  (San  Fernando),  Sh.  (Dehra  Dun).  9h.  (Florence), 
llh.  (Helwan  and  La  Paz),  17h.  (La  Paz),  21h.  (Lick),  2'2h.  (Manila). 


Oct.  22d.  lOh.  51m.  47s.     Epicentre  7"0g.  145  -OE.  (as  on  1918  Sept.  .30d.). 

A  =  -  -813,  B  =  +  -569,  C  =  -  122  ;         D  =  +  074,  E  =  +  -819  ; 
G=+100,  H  =  -070,  K  =  --993. 

A       Az.           P.       O-C.         S.        0-C.         L.  M. 

^         m.  .s.          s.         m.  s.          s.           m.  m. 

Sydney                     27-4     1G9         9     1          ?           —               —       13-9  l.-)-7 

Rivervlow                 27-4      169       io  40      -Ifi        10   16        -32    e  13-8  171 

Adelaide                   28-5     191         ^             —    i  11     1        -   7     i  13-9  180 

Manila                       32-2     312      c  6  49      -   1      (12   13)       -r    2        12-2  13-4 

Perth                         36-9     224          —              —       12   13        -69           —  — 

Batavia                     37-9     269      e  6  41      -56      e  8  43        ?PR,          —  13-0 

Taihoku                    39-5     325      e  7   50      -   1          —                —           —  — 

Osaka                        42-7      348          6   19    -117          —                —           —  11-9 

Zi-ka-wei                  44-3     331      e  8   22      -   6    e  14   57         -   0           —  — 

Mizusawa       X.        46-3     356          8   43      +    1          —                —           —  — 

Honolulu                   62-6       62    c  15   13          ?          18      1        -55        26-9  38-2 

Helwan           e.      114  0     300        26  49        ?S       (26  49)       -73           —  — 

Hamburg               1210     331    e  20  27      ?PRi        —               —          —  32-2 

De  Bilt                    124-2     331    e  21      7      ?PR,  e  31   24            i      c  59-2  641 

Strasbourg              125  0     327    e  17   53    +107          —                —           —  — 

Uccle                        125-4     331    e  21      1      ?PR,        —                —    e  63-2  — 

Toronto                   126-6       39          —              —         —                —       73-9  — 

La  Paz                     139-5     126     i  19   18    [-20]      23   12        ?PR.       24-4  25-8 

Additional   readings:     Riverview    gives    also    i  =  -fGm.40s.    and     +12m.21s., 
MZ  =  -f-18-3m.,   MN  =  -19-3m..    T„  =10h.51ni.54s.      Adelaide  i  =  -M3m.l3s. 

e  =  +16m.43s.          Manila  gives   8  as   L,   also   S(  ?PR,)  = +10m.44s.,  MX  = 

+  13-2m.,  T„  =10h.53m.43s.          iOzusawa  PE  =  +8m.l3s.          Helwan  PN  = 
+  38m.7s.  (?SR,).          De  Bilt  MN  =  +67 -5m. 


Epicentre  21°-5S.  72°-0W. 


A  =  +- 

288, 

B  =  -  -885,  C 

=  -  -366 

;         D  =  - 

•951, 

E-- 

•309  : 

G  =  - 

•113, 

H  =  +-348,  K 

=  -  -930. 

A 

Az. 

P. 

O-C 

s 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m. 

s. 

.s. 

m. 

m. 

La  Paz 

6-2 

37 

i  1  36 

+    1 

2 

43 

-   0 

3-1 

3-4 

Balboa  Heights 

E. 

31-4 

.346 

6  36 

-   0 

11 

45 

-13 

12-5 

X. 

31-4 

346 

6  35 

-7 

11 

58 

0 

— 

12-0 

Vieques 

E. 

40-2 

10 

— 

e  13 

45 

-25 

e  17-1 

17-9 

X. 

40-2 

10 

— 

— 

e  12 

57 

? 

16-9 

17-0 

Tacubaya 

48-8 

325 

9     2 

+   3 

16 

14 

+  10 

20-1 

— 

Cheltenham 

E. 

60-4 

358 

e  10   14 

-    1 

e  18 

28 

0 

— 

— 

X. 

60-4 

358 

i  10    12 

-   3 

18 

20 

-    8 

e  29-8 

— 

Washington 

60-6 

357 

10   15 

-    1 

18 

■M 

-    1 

29-5 

— 

Georgetown 

z. 

00-6 

357 

i  9  56 

-20 

e  19 

5 

+  34 

e  321 

— 

Ithaca 

64-1 

358 

10   43 

+    4 

19 

15 

-    1 

e  31-4 

— . 

Ann  Arboi- 

E. 

64-7 

351 

10   34 

-   9 

19 

4 

-17 

26  -7 

— 

X. 

64-7 

351 

10   40 

-   3 

19 

16 

-   5 

26  -7 

— 

64-7 

351 

10   40 

-    3 

19 

22 

+    1 

26-7 

— 

Chicago 

64-9 

348 

10   36 

-   8 

19 

20 

-   4 

32-2 

— 

Tucson 

E. 

65-4 

325 

10   58 

^11 

19 

46 

+  10 

— 

— 

Toronto 

65-5 

355 

— 

— 

i  19 

40 

+    9 

C  31-9 

49-9 

Ottawa 

67-0 

358 

i  10   50 

_    2 

i  19 

45 

—   5 

e  27  -7 

— 

Azores 

73-5 

37 

21    16 

js" 

(21 

16) 

+    8 

— 

23-4 

Berkeley 

75-9 

322 

e  11    59 

+   5 

(e  21 

47) 

+  11 

e  21-8 

— 

7. 

75-9 

322 

e  11   5S 

+   4  (e  21 

59) 

+  23 

e  22  0 

— 

Cape  Town 

78-6 

122 

21    15 

iS 

(21 

15) 

-52 

— 

21-4 

78-6 

122 

21   33 

?S 

(21 

33) 

-34 

— 

21-7 

Victoria 

83 -G 

329 

— 

— 

23 

10 

+    5 

c  38-3 

47-8 

San  Fernando 

84-8 

48 

13      4 

+  17 

(22 

28) 

-49 

22-5 

58-5 

Rio  Tinto 

85-2 

46 

25   10 

?S 

(25 

10) 

+  109 

— 

28-2 

Coimbra 

85-4 

43 

12   26 

-24 

i  22 

42 

-41 

39-0 

50-6 

Continued  ov.  next  pnge. 
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A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

(, 

o 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Tortosa 

91  C 

46 

13  10 

-15 

23  14 

-77 

35-2 

62-0 

Algiers 

91-6 

50 

c  13     7 

-18 

23   15 

-76 

34-2 

43-2 

Barcelona 

93-0 

46 

e  14   18 

-46 

23  27 

-78 

e  36-3 

48-5 

Honolulu 

94-3 

291 

e  13     4 

-36 

24   10 

-49 

44-8 

53-5 

Bidston 

95-4 

35 

23  46 

?S 

(23  46) 

-84 

— 

— 

Oxford 

95-6 

36 

— 

— 

i  23  42 

-90 

38-2 

50-9 

Kew 

96  0 

36 

— 

— 

— 

— 

— 

57-2 

Paris 

96-4 

40 





i  23  46 

-94 

45-2 

46-2 

Edinburgh 

96-6 

31 

23  48 

,'S 

31   10 

■I 

39-2 

53-9 

Besancou 

97-8 

43 

— 

— 

23   16 

-138 

45-2 

— 

;\Ioncalieri 

98  1 

45 

e  11   19 

? 

23  34 

-123 

34-2 

42-4 

Uccle 

98-3 

39 

13   29 

-33 

i  24      0 

-99 

41-2 

52-2 

De  Bilt 

99-3 

38 

e  14   10 

3 

e  24  50 

-59 

e  48-2 

50-3 

Strasbourg 

99  o 

41 

e  12  35 

-93 

e  24     5 

-106 

e  41-2 

64-2 

Florence 

100-0 

47 

19   10 

J  PR, 

— 

— 

— 

25  -2 

Rocca  di  Papa 

100-3 

49 

i  13  40 

-32 

i  24     4 

-115 

e  27-5 

— 

Padova 

101-0 

45 

20   10 

JPRx 

24  21 

-104 

— 

— 

Hamburg 

102-5 

37 

e  13  48 

-35 

i  24   23 

-117 

e  43-2 

51-2 

Vienna 

104-8 

43 

14  58 

+  25 

i  24  30 

-130 

e  49-3 

55-7 

Riverview 

111-1 

217 

e  19  55 

?PR, 

e  28  55 

+  77 

e  47-4 

49-1 

Helwau           E. 

111-6 

65 

— 

— 

— 

— 

68-1 

Mizusawa 

146-7 

309 

19  52 

[-r     1] 

— 

— 

— 

— 

KodaikanaJ 

148-6 

106 

20  58 

> 

— 

— 

80-7 

82-8 

Colombo 

1491 

113 

17   10 

> 

— 

— 

— 

45-2 

Simla 

150-8 

64 



e  35  52 

J 

— 

42-8 

Batavia 

152-3 

178 

19  55 

I-   4] 

— 

— 

— 

21-2 

Osaka 

152-5 

305 

22  33 

?PR, 

— 

— 

— 

28-0 

Manila 

165-9 

243 

e  20     8 

[-   4] 

— 

— 

— 

87-2 

Talhoku 

167-1 

288 

e  25     0 

JPR, 

— 

— 

— 

— 

Additional  readings:  Tacubaya  gives  PZ  =  +9ni.3s.,  LX^+20-9m.,  LZ  = 
+  22-4m.         Chicago  L= +42 •2m.         Tucson  iPN  = +10m.57s.         Toronto 

i  =  +20m.l6s.,   eL--r45-6m.         Ottawa  iN  = +15m.40s.,   iE  = +20m.30s.. 

lEN  - +21m.32s.,  L  =  +50-2m.,  To  =12h.9m.51s.  San  Fernando  MX  = 
+  25-0m.         Coimbra    iN  = +23m.34s..     iE  = -:-23m.42t-^.,     MX  =  +49-9m., 

To --12h.9m.58s.  Barcelona    MX  =  +43-5m.  Bidston    S  =  +30m.58s. 

Edinburgh   PRj  = -r25m.55s.,    SRi -- +35m.22s.         Uccle   SR,  = +31m.l9s. 

De     Bilt    eN  = +17m.52s..     eE  =  +  ISui.lOs.,     c--+24m.6s.         Strasbourg 

MN--+63-2m.  Kocca    di    Papa     PR,  =  -  17m.34s..      eLX  =  +39-7m. 

Hamburg    iSX -24m.24s.,    e -- +32ni.l6s.,    MX  =  -47-2m.,    MZ  =  +65-2m. 

Vienna     iSX  ^ +24ni.31s.,     iE -- +27m.l3s.,     SR.  = +32m.51s.  Helwau 

MN  =  +73-6m.         Mizusawa  PX  =  +19m.58s. 


Oct.  22d.  21h.  35m.  3s.     Epicentre  46~'-0X.  9  -OE.  (as  on  1920  April  Id.). 
A  =  +  -686,  B  =  +  -109,  C  =  -T  -719. 


A 

P.         O  -C. 

S. 

o-c. 

L. 

M. 

o 

m.  s.           s. 

m.  s. 

s. 

m. 

m. 

Chm-                       0  -9 

i  0     9        -   5 

i  0  31 

+   6 

— 

— 

Zurich             E.     1  -4 

e  0   18        -   3 

i  0  44 

+   5 

— 

0-8 

N.      1  -4 

e  0   21              0 

i  0  45 

+   6 

— 

0-8 

Strasbomg             2-7 

1   10         +28 

(1   10) 

-   4 

— 

— 

Vienna                   5  -4 

e  1   23              0 

— 

i  1-5 

1-6 

Additional   readings  : 

V 

ifuiiu    gives    iP  = 

+  lm.28s. 

Mimcheu 

eP--r 

iS  =  +8s. 

Oct.  22d.  Readings  also  at  2h.  (Xagasaki  and  San  Fernando),  3h.  (Zi-ka-wei, 
Manila,  and  Taihoku),  4h.  (Helwan  and  De  Bilt),  12h.  (Rocca  di  Papa), 
14h.  (near  Tokyo,  ftUzusawa,  and  Osaka),  20h.  (La  Paz,  Manila,  near 
Osaka,  and  Mizusawa). 


Oct.  23d.  Readings  at  Oh.  (Sau  Fernando),  3h.  (Rocca  di  Papa),  4h.  (Riverview), 
oh.  (La  Paz  (3)  ),  6h.  (De  Bilt),  7h.  (Manila).  lOh.  (La  Paz),  13h.  (Taihoku 
and  Manila),  lOli.  (La  Paz),  17h.  (Apia). 


166 

Oct.  21d.  111.  3Sm.  25s.      Epicentre  16  -28.  165'iE. 

A  =  --929,  B  =  +-2i2,  C  =  --279;         D  -  + -252,  E  -  + -968  ; 
G=+-270,  H  =  -070,   K  =  --960. 

Tliis  epicentre  was  deduced  by  comparison  ^vith  15^-OS.  16o"-0E.  of  1919  Aug. 
.'Jld.  ;  tiie  material  is,  however,  somewhat  meagre,  and  the  departure  from 
the  former  epicentre  may  not  be  real. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


J, 

^, 

m.  6. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

21-8 

213 

e  5     4 

-f    1 

19     3 

+   2 

— 

13-6 

Sydney 

21-8 

213 

5  11 

+    8 

(9  29) 

+  28 

9-5 

10-9 

Apia 

22-2 

87 

4   27 

-40 

(9  35) 

+  26 

9-6 

— 

Adelaide 

30-4 

227 

e  6  35 

-r    3 

e  11  29 

-12 

i  16-1 

20-9 

Perth 

47-4 

241 

6  35 

-135 

— . 

— 

— 

— 

Honolulu 

51-9 

45 

e  9  35 

+  16 

16     5 

-38 

21-0 

22-8 

Manila 

53-6 

304 

e  14  30 

1PR, 

— 

— 

— 

— 

Batavia 

581 

273 

e  10     0 

0 

18     1 

+    1 

— 

— 

Zi-ka-wei 

63-5 

320 

e  10  37 

+    2 

— 

— 

— 

— 

Calcutta 

E. 

84-7 

295 

13  29 

+  43 

(22  47) 

-29 

22-8 

— 

Cliicago 

113-3 

51 

— 

— 

— 

— 

e  57-8 

— 

La  Paz 

117-9 

120 

e  19  10 

[+23] 

— 

— 

60-6 

67  -9 

Toronto 

119-2 

49 

— 

— 

— ■ 

55-7 

64-6 

Ottawa 

121 -(5 

46 

— 

— 

— 

— 

e  64-2 

— 

Helwan 

135-9 

296 

24  35 

?PR, 

• — 

— 

— 

— 

Vienna 

z. 

139-2 

330 

i  19  24 

[-14J 

i  22  24 

J  PR. 

— 

• — 

De  BUt 

140-9 

340  (e  23  13) 

— 

— 

— 

— 

Bidston 

141-7 

349 

23   17 

?PR, 

— 

— 

— 

— 

Uccle 

142-2 

340 

e  20  11 

[+28] 

— 

— 

e  47-6 

— 

Strasbom'g 

K. 

142 -S 

335 

e  19  43 

[-    2] 

— 

— 

e  42-6 

— 

Padova 

143-4 

328 

19  48 

[+   2] 

. — 

— 

— 

— 

Pompeii 

144-8 

320 

19  25 

[-23] 

20   15 

? 

— 

— 

Rocca  di  Papa 

145-3 

322 

19  41 

[-   81 

— 

— 

— 

20-7 

Moncalieri 

145-6 

331 

e  19  19 

[-30] 

— 

— 

20-4 

— 

San  Fernando 

158-4 

341 

30     5 

? 

— 

— 

— 

— 

Additional  readings  :  Riverview  gives  also  iPRi?  =  +5m.40s.,  PS  =  +9m.l3s., 
and  +9m.30s.,  SR.  =  +  10m.23s.  and  +10m.30s.,  MN  =  +17-5m.,  To  = 
lh.38m.29s.  Apia    PR.  = +4m.53s.,    i  ^ +6m.35s.  Adelaide   i  = 

+  7m.47s.,    i=+14m.29s.,     -l-16m.5s.    (taken   as   L),    and    +16m.l7s.,   e  = 
+  19m.l7B.  Chicago    L  =  +601m.  Toronto   eL  =  +63-8m.    and 

+  80-0m.         Vienna  iN  =  +23m.49s.    and    +28m.59s.         De   Bilt   gives   a 
single  reading   PR,.         Strasbourg  ePVN  = +19m.26s.  Rocca   di   Papa 

PRi  =  +20ni.29s. 


Oct.  24d.  Readings  also  at  3h.  (Rio  Tinto),  8h.  (near  Manila),  lOh.  (San  Fer- 
nando), llh.  (Helwan),  12h.  (near  Mizusawa  and  Tokvo),  16h.  (Taihoku 
(3)  and  Zi-ka-wei),  17h.  (De  Bilt),  22h.  (Taihoku). 


Oct.  25d.  Readings  at  2h.  (La  Paz),  oh.  (Algiers),  6h.  (near  La  Paz),  8h.  (La  Paz, 
Manila,  Bntavia,  and  Riverview),  12h.  (near  Tokyo),  13h.  (Riverview), 
201i.  and  221i.  (near  La  Paz),  23h.  (San  Fernando). 


Oct.  26d.  Oil.  3m.  2s.      Epicentre  40  -OX.  20    OE.  (as  on  Oct.  21d.). 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

e 

^ 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Athens 

3-6 

123 

e  1     0 

+   4 

1   38 

-   1 

1-7 

2-3 

Strasbourg 

12-2 

318 

c  3     6 

+   4 

— 

e  9  0 

Helwan 

13-7 

134 

S   5S 

?L 

■ — 

— 

(90) 



Uccle 

1 ;-.  -3 

320 

e  3  37 

-   6 

— 

— 

c  10-5 



De  Bill 

15 -,S 

325 

— 

— 

— 

— 

c  10-5 

110 

Athens  gives  MN  =  +20m.,   all  its  readings   liaving   been  increased   by  one 
minute. 
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Oot.  26d.  19h.  4m.  208.     Epicentre  19°-4N.  122°-2W. 

A ---■502,  B  =  --798,  C=+-332;         D  =  --846,  E  =  +-533; 
G  =  -177,  H==--281,  K  =  --943. 

A       Az.  P.       0-G.         S.         0-C.        L.  M. 


Tacubaja 

21-0 

86 

4  24 

—  35 

— 

— . 

6-3 

6-8 

Victoria 

29-0 

358 

26     9 

! 

— 

— 

27-6 

291 

Toronto 

431 

45 

— . 

— 

— 

— 

21-5 

— 

Chelteuham   x. 

43-5 

53 

15      0 

?S 

(15      0) 

—    5 

e  22-2 

23-9 

La  Paz 

641 

120 

e  10  39 

0 

19   14 

0 

30-2 

32-3 

Edinbui'gh 

88-9 

29 

— 

— 

— 

— 

49-7 

De  Bilt 

95  1 

29 

— 

— 

— 

— 

e  45-7 

— 

H  el  wan 

124-5 

28 

79  40 

;l 

— 

— 

(79-7) 

— 

Additional  readings  and  notes  :   Tacubaya  gives  also  MN  =  --6-6m.         Victoria 
pertiaps    registers    a    different    shock.  La  Paz  IP  = +20m.l9s.,    To  = 

19h.4m.25s. 


Oct.  26d.  Readings  also  at  lli.  (Tacubaya),  3h.  (Batavia),  41i.  (La  Paz),  91i. 
(Apia),  lib.  (Tacubaya),  15h.  (Zi-ka-wei).  231i.  (La  Paz  and  San  Fer- 
nando). 


Oct.  27d.  lib.  44m.  21s.     Epicentre  19= -ON.  70--0W.  (as  on  1920  Jan.  26d.). 

A  =  +  -323,  B  =  -  -889,  C  =  +  -326  ;         D  =  -  -940,  E  =  -  -342  ; 
G  =  -flll,  H  =  --306,  K  =  --946. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Port  au  Prince 

2  1 

260 

i  0  22 

-11 

0     45 

-13 

1-2 

1-7 

Vieques 

4-4 

99 

i  1      0 

—    8 

— 

— 

1-5 

2-0 

Washington 

20-8 

344 

4  23 

-28 

8   23 

-17 

— 

— 

Chicago 

27  -2 

330 

— 

— 

11      4 

-19 

141 

— 

La  Paz 

35-6 

177 

i  7   26 

-r    8 

— 

— 

21-2 

25-4 

Rio  Tinto 

57-7 

57 

36  39 

?L^ 

— 

— 

(36-6) 

40-6 

Granada 

GOl 

57 

i  10  16 

-f    3 

i  19   10 

+  46 

— 

— 

Bidston 

61-2 

39 

— 

— 

— 

— 

27-4 

— 

Edinburgh 

61-4 

36 

— 

— 

— 

— 

40-6 

— 

Tortosa 

63-2 

53 

— 

— 

— 

— 

e  29-6 

41  0 

De  Bilt 

661 

41 

— 

— 

— 

— 

e  33-6 

38-4 

Zajite 

77-5 

54 

— 

— 

20  39 

-76 

— 

— • 

Helwau  90  0       58        40  39        >.L       (31   39)       .'SR,     (40-6)  — 

Additional  readings  and  notes  :  Port  au  Prince  readings  have  been  increased 
by  lh.2m.  Vieques  MX  =  +l-8ni.  De  Bilt  MX  =  +3s-6m.  Helwan 
gives  its  two  readings  as  PE  and  PX  respectively. 


Oct.  27d.      Readings  also  at  3h.  (Zaute).  41i.  (Tailioku  and  Batavia),  oh.  (Manila), 
lOh.  (Port  au  Pi-iuce),  llli.  (Vieques  and  Waslnngton),  13h.  (Simla). 


Oct.  28d.  7h.  23m.  40s.     Epicentre  51=0X.  179  •5W.  (as  on  1918  Sept.  30d.). 

A  =  --629,  B  =  -005,  C=+-777;         D  =  -009.  E  =  4-1000; 
G  =  --777,  H  =  -007,  K  =  --629. 


A 

Az. 

P. 

O-C. 

g;. 

O 

-c 

L. 

M. 

t, 

f, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootomari 

24-9 

275 

4   23 

-74 

— 



— 



Tokyo 

331 

260 

e  7   25 

-f28 

— 

— 

— 

— 

Honolulu 

341 

142 

e  8   20 

?PRi 

— 

— 

14o 

15-9 

Victoria 

35-6 

73 

— 

— 

(12   51) 

_ 

-13 

12-8 

20-7 

Berkeley 

E.        41-7 

86 

— 

— 

— 

e  22-8 

— 

Zi-ka-wei 

47-2 

270 

8   42 

-    6 

e  15    32 

-12 

— 



Taihoku 

51-4 

265 

— 

— ■ 

— 

— 

e  21-3 

— 

Continued  on  ncjct  page. 
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Az. 


P. 


O-C. 


O-C. 


L. 


M. 


Manila 

59-7 

259 

e 

10     9 

-    1 

— 

— 



— 

Chicago 

60-0 

60 

10  10 

—   -J 

18   15 

—    S 

28-6 

— 

Ami  Arbor 

61-6 

57 

— 

— 

— 

— 

33  0 

— 

Toronto 

62  S 

53 

— 

— 

e  20     8 

-r70 

e  35-5 

37-4 

Ottawa 

63-4 

50 

— 

— 

e  19  20 

-fl4 

e  29-5 

— 

Ithaca 

65-2 

52 

— 

— 

— 

— 

e  36-8 

— 

GeorgetouTi        z. 

67-5 

5G 

— 

— 

— 

— 

44-8 

— 

Washington 

67-5 

56 

8      7 

-174 

17      5 

-171 

e  36-3 

— 

Edinburgh 

730 

3 

■ — ■ 

— 

— 

- — - 

40-3 

— 

Simla 

73-9 

300 

— 

— 

— 

— 

e  37-9 

— 

Hamburg 

751 

355 

e 

11   52 

-i-    2 

e  21  31 

4-   4 

e  38-3 

49-3 

De  Bilt 

76-S 

357 

11   58 

-   2 

21  49 

-i-   2 

c  40-3 

501 

Ucclc 

781 

358 

e 

12     4 

-   4 

e  22     2 

+   1 

— 

— 

Paris 

SO -2 

359 

— 

— 

c  22  26 

-T      1 

47-3 

51-3 

Strasbourg         x. 

80-2 

356 

e 

12   19 

-   1 

22  26 

+      1 

48-3 

— 

Moncalieri 

83-8 

355 

e 

10      8 

-153 

23     4 

-   3 

37  0 

53-3 

Rocca  di  Papa  N. 

86-6 

351 

e 

12  56 

-    1 

i  23   29 

—   8 

e  43-7 

59-8 

Tortosa 

88-2 

0 

— 

— 

• — 

— 

e  42-3 

59  1 

Riverview 

88-7 

204 

— 

— 

e  23   47 

-13 

e  45  1 

47-8 

Kodaikanal 

90  1 

286 

55   32 

?L 

— 

— 

61-7 

67  1 

Colombo 

91-2 

282 

55   20 

?L 

— 

— 

(55-3) 

— 

San  Fernando 

92  i 

5 

— 

— 

— • 

— 

— 

70-3 

Hehvan 

9i-7 

334 

19   20 

;pR, 

(25   20) 

-rl7 

— 

— 

La  Paz 

11(5-2 

84 

e 

19  51 

?PR. 

33   42 

I 

70-5 

74-2 

Additional  readings  :    Berkeley  gives  eX  =  —18m. 21s.,  eZ  =  -r  22m. 4s.  Chi- 

cago L  =  -f  34-3m.  and  -39-3m.,  T„  =7h.23m.49s.  Toronto  eL  =  +53-9m. 
Ottawa  L  =  — 33-lm.,  L  =  — 39-lm.,  and  -f55-3m.  Simla  gives  its 
readings    as    on    27d.  De    Bilt    eSR,E  = -^27m.ls.,    cSRiX  = -r 27m.7s., 

MX  =  -r54-7m.,  To  -=7h.23m.45s.  Uccle  SR,  =  -^27m.44s.,  T„  =7h.23m.44s 

Rocca   di   Papa   cX  =  —  15ni.44s.  Riverview   MX  =  —52 -3m.  Hehvan 

readings  are  given  as  PE  and  PX  respectively. 


Oct.  2Sd.  12h.  50m.  Gs.     Epicentre  27  -OS.  74'-4W. 


A  =  -  -240,   B  =  -  -858,  C  =  -  -454  ;  D  =  -  -963, 

G  =  -122,   H  =  -r-437,   K  =  -S91. 


E  =  -  -269  ; 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m. 

S. 

s. 

m. 

m. 

La  Paz 

12-0 

30 

i  2  59 

0 

i  5 

19 

0 

61 

9-2 

Balboa  Heights 

X. 

36-3 

352 

7    14 

-10 

13 

19 

+    5 

— 

— 

Vieques 

460 

11 

c  8   35 

—    5 

c  15 

2 

-26 

■ — 

19-6 

Cheltenham 

X. 

65-8 

359 

i  10  49 

-    1 

19 

57 

+  22 

— 

- — 

Georgeto\\ni 

E. 

65-9 

358 

e  9  54 

-56 

i  20 

14 

+  38 

e  32  0 

— 

X. 

65-9 

358 

i  9  49 

-61 

e  20 

5 

-29 

e  320 

— 

Washington 

65-9 

358 

i  9  53 

-57 

18 

42 

-54 

e  32-9 

. — - 

Tucson 

E. 

68-7 

327 

c  11   16 

-f   7 

20 

29 

+  19 

e  34-8 

• — 

Ithaca 

69o 

359 

11   16 

+    2 

e  20 

16 

-   4 

e  36-4 

■ — 

Cliicago 

69-8 

350 

11   12 

-    4 

20 

39 

+  15 

•io-5 

— 

Ann  Arbor 

E. 

69-8 

354 

11   18 

T-      2 

20 

24 

0 

35-7 

— 

X. 

69-8 

354 

11      0 

-16 

20 

30 

+    6 

361 

— 

69-8 

354 

— 

20 

18 

-   6 

36-7 

— 

Toronto 

70-8 

356 

11      6 

-16 

120 

54 

+  18 

e  35-4 

— 

Xorthfield 

71-8 

2 

e  11  44 

+  16 

— 

— 

— 

— 

Ottawa 

N. 

72-4 

0 

11   30 

-   2 

20 

54 

-   1 

e  35  0 

— 

Capetown 

77-5 

122 

3  31 

» 

21 

49 

-  6 

42-6 

48-5 

77-5 

122 

11   42 

-22 

21 

9 

-46 

— 

21-8 

Lick 

X. 

78-2 

324 

e  12   14 

+   6 

— 

— 

• — 

— 

lierkeky 

78-9 

324 

12   17 

+    5 

.— 

— 

e  39-4 

— 

Victoria 

87-2 

330 

41   33 

?L 

— 

— 

45-5 

49-9 

San  Fernando 

90-2 

49 

— 

— 

(23 

24) 

-52 

23-4 

61-4 

Rio  Tinto 

90  -6 

48 

25  54 

?S 

(25 

54) 

+  94 

— 

65-9 

Coimbra 

90-9 

45 

12  51 

-30 

23 

13 

-70 

e  41-6 

47-3 

Granada 

92-3 

50 

i  13   28 

-   1 

123 

35 

-63 

— 

— 

Honolulu 

94-2 

292 

e  13     6 

-33 

23 

48 

-70 

44-9 

49-3 

.\lgilTS 

96-8 

52 

c  13  43 

-10 

23 

49 

-95 

45-9 

49-9 

Tortosa 

96-9 

47 

13  41 

-13 

23 

54 

-91 

36-4 

49-8 

Bfirccloua 

98-3 

48 

e  17      6 

?PR, 

i  23 

56 

-103 

e  44-9 

52-5 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C 

S. 

O-C 

L. 

M, 

o 

o 

m 

s. 

s. 

m.  s. 

s. 

m. 

m. 

liidston 

101-2 

36 

16 

24 

? 

23  54 

-133 





Oxford 

101-3 

38 

— 

- 

— 

24  15 

-113 

44-4 

59-6 

Kew 

101-7 

38 

23 

54 

?S 

(23  54  ) 

-138 

— 

60-9 

Paris 

102-1 

41 

e  14 

9 

-12 

i  25   16 

-60 

45-9 

54-9 

Edinbiirgh 

102-4 

33 

24 

20 

?S 

33     4 

?SR, 

45-9 

59-5 

Besancon 

103-4 

44 

13 

45 

-42 

25  33? 

-55 

51-9 

Moncalieri 

103 -r, 

46 

e  14 

24 

-   4 

24  23 

-126 

35-6 

65-8 

I'cclc 

104-0 

40 

e  13 

54 

-36 

24  31 

-122 

e  44-9 

55-9 

Strasboui'R- 

lOo-O 

43 

e  14 

11 

-23 

— 

— 

e  49-9 

55-9 

De  Bilt 

105-0 

40 

— 

- 

— 

e  25  43 

-59 

— 

74-8 

Molbourue 

105-4 

211 

— 

- 

— 

— 

— 

e  52-3 

56-9 

Florence 

105-4 

49 

14 

54 

+  18 

— 

— 

32-9 

Riverview 

105-4 

218 

— 

- 

— 

— 

— 

e  49-2 

49-8 

Rocca  di  Papa 

V.      105-6 

50 

1  18 

18 

?PR. 

i  24  42 

-126 

6  50-3 

60-8 

Padova 

106-4 

46 

18 

21 

?PR, 

25   17 

-99 

— 

— 

Pompeii 

106-5 

51 

18 

41 

?PR, 





Hamburg 

108-2 

39 

e  18 

9 

?PR, 

i  24  51 

-141 

e  50-9 

58-9 

Vienna 

110-3 

45 

18 

30 

?PR, 

27   18 

-13 

e  48-9 

61-4 

Athens 

112-2 

58 

e  19 

4 

?PR, 

e  31   24 

?SRi 

51-9 

59-4 

Mauritius 

z.     114-0 

131 

44 

36 

?L 

— 

— 

(44-6) 

56-1 

N.     1140 

131 

45 

36 

?L 

— 

— 

(45-6) 

56  -9 

Helwan 

E.      115-8 

70 

19 

42 

?PRi 

— 

— 

74-3 

X.     115-8 

70 

21 

0 

J 

— 

— 

__ 

73-3 

Perth 

120-3 

190 

— 

— 

34  54 

?SRi 

— 

Batavia 

146-8 

182 

i  19 

44 

[-   7] 

— 

e  72-4 



Mizusawa 

R.      148-1 

301 

19 

48 

[-   5] 

— 

— 

— 

— . 

Colombo 

148-3 

128 

18 

54 

g 

— 

__- 



87-9 

Kortaikanal 

148-6 

119 

20 

24 

[+30] 

— 

— 

33-2 

36-3 

Bombay 

148-8 

99 

69 

37 

?L 

— 

— 

(69-6) 

77-3 

Tokyo 

149-9 

296 

e  20 

6 

[+10] 

— 

— ■ 

. — ■ 

— 

Manila 

161-1 

232 

e  20 

11 

[+    2] 

. — 

— 

— 

— 

Zi-ka-wei 

165-6 

291 

e  21 

14 

[+62] 

— 

— 

— 

— 

Taihoku 

165-6 

266 

— 

e  30  42 

J 

— 

— 

Additional  readinRs  :  Vieques  gives  also  cN  = +10m.l6s.,  iE  = +18ni.42s. 
Cheltenham  ePN  =  rl0m.54s.,  SE  =  +20m.l2s.  Tucson  PN  =  +llm.23s. 
IthacaPR,  = +13m.44s.  Chicago  L  = +69 -9m.  and  +78 -9m.  Toronto 
e=  +10m.30s.,  i  =  +23m.48s.,  iS  =  +25m.48s..  iSRo  =  +29m.36s.  Ottawa 

PR,N  = +14m.39s.,  PRjN  = +16m.l5s.,  IN  = +21m.l8s.,  and  +22m.6s., 
.SR,N  =  +26m.8s.,  SR~N  = +29m.4s.,  L  =  +36-6m.  and  +37-9m..  To  = 
12h.50m.lls.         Lick    eE  = +12m.l3s..    eV -= +12m.l2s.  Berkeley    ePV 

=  +12m.l6s.,  eLN=+38-8m.,  eLV=+39-3m.  San  Fernando  MN  = 
+  57 -4m.  Coimbra  iN,  = +23m.43s.,  iN,  = +24m.l4s..  T„  =12h.50m.33s. 
Edinburgh     PR,  = +27m.8s.         Moncalieri    MN  =  +57-6m.  Uccle    MN 

+  65-2m.,  T„=12h.51m.l8s.  De  Bilt  cPR,  = +18m.43s.,  c  =  +24m.35s.. 

MN  =  +78  ■7m.  Riverview  ePR,?  =  +18m.41s.,  ePS?  =  +28m.5s.,  e  = 
+  44m.40s.,   MN  =  +770m.  Rocca  di  Papa  eLN  =  +32-8m.         Athens 

MN  =  +65-2m.  Mizusawa  readings  at  N+19m.54s.  and  E+20m.l8s. 


Oct.  28d.  Readings  also  at  Ih.  (La  Paz),  8h.  (Bidston  and  Pompeii),  lOh.  (Zi- 
ka-wei),  llh.  (Nagasaki,  Manila,  Taihoku,  and  Zi-ka-wei),  12h.  (Uccle, 
Paris,  Bidston,  Hamburg,  Strasbourg,  De  Bilt,  and  Helwan),  13h. 
(Riverview  and  Victoria),  14h.  (Kodaikanal),  16h.  (Batavia  and  La  Paz). 


Oct.  29d.     Readings  at  Oh.  (La  Paz  (2)  ),  4h.  (Helwan,  De  Bilt,  and  near  Athens). 
5h.  (Manila).  (!h.  (San  Fernando),  12h.  (Apia),  18h.  (La  Paz). 


Oct.  30d.     Readings  at  6h.  (Florence).   161i.  (Apia),  21  h.  (San  Fernando),  22h. 
(near  Tacubaya),  23h.  (near  Tokyo). 


Oct.  31d.     Readings  at  Oh.  and  6h.  (San  Fernando),  lOh.  (Helwan),  13h.  (near 
Tacubaya),  ISh.  (Apia). 


170 

Xnv.  1(1.  inii.  .Kim.  Sfi.'.i.      Eiiiccntrc  .'^-OS.  140 -.^K.  (as  on  191.S  .Tnly  M.). 

A  =  -  826,  B  =  +  -547,  C  =  -  139  ;  D  =  +  -552,  E  =  +  -834  ; 

G  =  4-110.   H  =  -077,  K  =  --990. 

A       Az.  P.        O  -C.  S.  O  -C.        L.  M. 


Riverview 

26-2 

171 

e  5  58 

+   8 

i  10  37 

+  11 

e  131 

16  0 

Sydney 

26-2 

171 

8   42 

+  172 

12  54 

+  148 

15-4 

10-0 

Adelaide 

27!) 

194 

— 

— 

— 

— 

18-4 

20-9 

Melbourne 

29-9 

183 

— 

— 

— 

. — 

17-7 

22-4 

Manila 

:{4() 

312 

e  7     9 

+   4 

— 

— 

— 

— 

Perth 

:{7-2 

220 

9  24 

?PR, 

— 

— 

— 

— • 

Zi-ka-wei 

45-9 

330 

e  8   20 

-13 

e  15     0 

-21 

— 

— 

Honoluhi 

«l-8 

01 

— 

— 

e  17   30 

-70 

28-0 

39  0 

Helwan 

115-7 

299 

71   24 

?L 

— 

— 

(71-4) 

— 

Chicaso 

121-7 

45 

— 

— 

— 

— 

e  02  -2 

— 

De  Bilt 

125 -S 

332 

— 

— 

— 

— 

e  64-4 

72-9 

Paris 

129-2 

330 

— 

— 

— 

— 

72-4 

— 

La  Paz  137-9      120        19  28    [-   8]   123   14        ?PRi        —  — 

Additional  reading.s  :    Riverview  gives  also  iS  =  +12m.30.s.  and  MN  =  —15 -4m. 
Helwan  PN  =  -70m.24.';.  De  Bilt  MX  =  -^70-7m. 


Nov.  Id.  Reading,s  also  at  2h.  (Colombo),  4h.  (San  Fernando),  8h.  (Apia.  Batavia. 
Zi-ka-wei,  and  Manila),  9h.  (Helwan),  llh.  (near  Mizusawa),  14h.  and 
15h.  (Taihokn),  21h.  (San  Fernando). 


Nov.  2d.      Readinc-s  at  2h.  (Apia  and  Denver),  Oh.  (Colombo),  llh.  (La  Paz).  12h. 
(Cape  Town),  19h.  (La  Paz),  21h.  (La  Paz  and  San  Fernando),  22h.  (Helwan). 


Xov.  3d.  15h.  35m.  30s.      Epicentre  6°-5X.  120'  OE.  (as  on  1920  May  7d.). 

A  =  -  -584,  B  =  +  -804,  C  =  +  -113  :  D  =  +  -809,   E  =  +  -588  ; 

G  =  -  066,  H  =  +  -092,  K  =  -  -994. 

A       Az.  P.       O-C. 

o          ,  m.  s.        s. 

Manila                          9-5     330  e  2  24      +1 

Taihokn                     19  0     347  4  41       +12 

Batavia                     22-9     237  4  57       -19 

Zi-ka-wei                   25-0     351  e  5  35      —   3 

Perth                         39-0     194  8  24      +33 

Colombo                    45-9     273  16  24        ?S 

Kodaikannl              48-2     278  19  54      ?SR. 

Helwan                      'M)-X     300  25   24         ?S 

HambnrK                  09-7      327  —              — 

Strasbonry-              102-4     321  —              — 

De  Bilt                     102-9     327  —              — 

Uoole                        104-0     320  —              — 

Kdinburgh              105-0     333  —              — 

Stonvhin-st             105-9     331  42     6          ? 

Pari.s                         100-1     324  —              — 

Kew                         100  1     328  —              — 

Oxford                     100-4     32S  —              — 

La  Paz                     102-9      127  20  39    [+29]        —                —       48-7             - 

Additional  readings  and  notes  :    The  P's  entered  for  Taihokn  and  Zi-ka-wei 

are  given  originally  as  e's.  iiatavia  gives  i  == -•-7m.2ls.  and  4  11m. 20s. 

Helwan    PX    =   r24m.24s.  Hamburg    MX  -    +02-4m.           De    Bilt   MX - 
r58-9m. 


Nov.  3d.      Readings  also  at  Oh.  (Liek),  2h.  (Colombo),  71i.  and  lOh.  (La  Paz).  12h, 
(Helwan).   lOh.  (Rivervi.'w).  22h.  (La  Paz). 


S. 

O-C 

L. 

M. 

m.  s. 

s. 

m. 

m. 

4   22 

-L   6 

4-8 

7-4 

17-2 

8-5 

i  9     4 

-19 



c  7   59 

n>R, 

i  12-5 

— 

(16  24) 

+  57 

25-4 

27-4 

— 

— 

32-2 

33-2 

(25   24) 

-02 

— 

. — 

— 

— 

e  51-4 

60-4 

— 

— 

e  56-4 

— 

e  27     0 

-37 

e  52-4 

59-9 

e  35  24 

?SR, 

e  51  -4 

— 

— 

— . 

— 

69-4 

— 

— 

62-8 

05-4 

— 

— 

e  57  -5 

— 

— 

— 

— 

67-4 

— 

— 

— 

62-9 
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Nov.  id.  2h.  11m.  30s.     Epicentre  19"0X.  TCOW.  (as  on  1920  Oct.  27d.). 

A  =  +  -323,  B  =  -  889.  C  =  +  -326  ;  D  =  -  -940,  E  =  -  -342  : 

G  =  -r-lll,  H  =  --306,  K  =  --946. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

(, 

m.  9. 

s. 

m.  s. 

.s. 

m. 

m. 

Port  ail  Prince 

2  1 

260 

i  0  46 

-13 

1     4 

-r    0 

1-3 

1-6 

VieqiK-s 

4-4 

99 

e  I      8 

0 

— . 

— 

1-9 

Georgetown 

20-8 

344 

e  4  30 

-21 

8  35 

—   5 

16-7 

— 

Wasliington 

20-8 

344 

3  40 

i 

7   30 

-70 

e  10-5 

— 

Ithaca 

24  0 

348 

i  5   20 

-    8 

9  20 

-24 

— 

— 

Northfleld 

25-3 

356 

— 



(e  9  50) 

-19 

e  9-8 

— 

Toronto 

25-9 

344 

— 

— 

(10  48) 

+  28 

161 

— 

Ann  Arbor 

260 

336 

10   48 

?S 

(10  48) 

+  26 

— 

— 

Ottawa 

26 -s 

3-il 

— 

— 

o  10   10 

-27 

— 

— 

("hicafro 

27-2 

330 

0   17 

-17 

9  51! 

— ;')  2 

150 

— 

La  Pa/, 

S.O-O 

177 

17      3 

-lo 

13     3 

-"  i 

18-2 

20-8 

.San  Fernando 

58-0 

58 

18  30 

?S 

(18  30) 

+  31 

— 

— 

Stonylnu-st 

61-6 

38 

6  30     0 

?L 

— 

— 

(e  300) 

39-5 

Uccle 

65-6 

42 

e  10  48 

-   1 

— 

— 

e  26-5 

— 

De  BUt 

66  1 

41 

e  19  24 

-14 

e  29-5 

42-2 

Helwan 

900 

58 

52  30 

?L 

— 

— 

(52-5) 

— 

Additional  readiuRS  :  Port  au  Prince  gives  also  SNW  =  +lm.5s.  Vieques 
eN  = +lm.36s.,  MX  =  +2-lm.  Ithaca  e  = +5m.l0s..  To  =2h.llm.49s. 
Toronto  records  two  L's.  Ann  Arbor  PN  =  +llm.0s.  Chicago  L? 
=  +11  ■7m.,  To=2h.l3m.l8s.  La  Paz  i-+12m.23s.,  T„  =2h.llm.08. 
De  Bilt  eLN  =  +27-5m.         Helwan  PN  = +48m.30e. 


Xov. 


4d.     Readings  also  at  2h.  and  5h.  (La  Paz),  13h.  (near  Tokyo),  18h.  (near 
Athens  and  near  Batavia).  22h.  (near  Manila). 


Xov.  5d.  Readings  at  Oh.  (San  Fernando),  3h.  (near  Manila  and  near  Tacnbaya), 
4h.  (near  Tokvo  and  Miznsawa),  6h.  (La  Paz  and  near  Batavia),  7h. 
(near  Tacubaya).  Sh.  (La  Paz),  14h.  (Taihoku),  15h.  (Hokoto,  Taihoku, 
Zi-ka-wei,  and  Zante),  23h.  (La  Paz). 


sov.  6d.  lOh.  44m. 

30s.     Epicentr 

?  19''0X. 

70'-0\V 

(as  on 

1920  Xov.  4d.). 

A  =  +  -3 

23, 

B  =  -889,  C 

=  +•326 

;         D 

=  -■940 

E  =  - 

-•342: 

G  =  + 

•111, 

H  =  --306,  K  = 

-•946. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

3 

, 

m.  s. 

s. 

m.  s. 

6. 

m. 

m. 

Port  au  Prince 

21 

260 

e  0  19 

-14 

0  40 

-18 

1-2 

2-2 

Vieques 

E. 

4-4 

99 

0  54 

-14 

— 

— 

— 

1-7 

X. 

4-4 

99 

0  56 

-12 

— 

— - 

14 

1-6 

Georgetown 

E. 

20-8 

344 

— 

e  9  10 

-r30 

e  14-9 

— 

X. 

20-8 

344 

— 

— 

e  9  14 

^34 

e  152 

— 

Washington 

20-8 

344 

4   14 

-37 

8   18 

-22 

e  12-5 

— 

Toronto 

25-9 

344 

— 

—    c 

10  24 

+    4 

139 

17-8 

Ann  Arbor 

26  0 

336 

— 

— 

— 

— 

9  8 

— 

Ottawa 

E. 

26 -S 

351 

— 

—   c 

11   17 

^40 

e  158 

— 

Chicago 

27  -2 

330 

6   45 

+  45 

11   26 

+  41 

14-3 

— 

La  Paz 

35  -6 

177 

7    21 

-    3 

— 

— 

20  0 

22  9 

8tonyhurst 

616 

38 

30     0 

?L 

— 

— 

(30  0) 

37^0 

De  Bilt 

E. 

66  1 

41 

— 

— 

— 

— 

e  33  5 

44  8 

X. 

661 

41 

— 

—    c 

19  42 

+    4 

e  28-5 

29-6 

Hamburg 

69  0 

39 

— 

— 

— 

— - 

e  38-5 

— 

Helwan 

90  0 

58 

62   30 

? 

— 

— 

— 

— 

Additional  readings  and  notes  :  Port  a\i  Prince  readings  have  been  diminished 
by  3m.,  also  MXW  =  +l-8m.  Washington  L  =  +14-5m.  Toronto 
eL  =  -+-161m.  Ottawa  LE  =  + 24  Cm.  Chicago  L  = +17  ^m.  Hel- 
wan PX  -  —58m. 30s. 
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Nov.  fid.  2111.   llni.   \2-<.      Kpioenlio  i:i  -.'jS.   1C.-2  -OE. 

A  =  -  •925,  B  =  +  -300,  C  =  -  -233  ;     D  =  +  -309,  E  =  +  -951  ; 
G  =  +-222,  H  =  --072,  K  =  --972. 

A        Az.            V.        O-C.          S.  O-C.         L.  M. 

„           o          in.  s.          s.          m.  .s.  s.            ni.  ni. 

Riverview                 22-6     204      e  5   11      -   1      e  9   15  -   2    e  10-7  12-2 

Sydney                      22  0     204          4  54      -18         —  —         9-3  12-2 

Melboiirne                28-7      209          —              —         —  —       14-9  17-8 

Adelaide                    29-8     220         —              —    i  10  48  -43    e  16-6  19-8 

Christchureh            31-4     165        11  54         ?S       (11  54)  -   4        13-4  14-6 

Honolulu                   52-4       49         —              _         _  _    e  22-3  31-8 

Chicaijo                    114-1        50          —              —         —  —    e  59-8  — 

Hchvan                    131-8     298        92  48          ?            —  —           —  — 

De  Bilt            K.      137-2     339          —              —         —  —    e77-8  80-3 

Cede                        138-5     339          —              —         —  —    e  78-8  — 

Rio  Tint o                153-7      339       89  48        ?L           —  —      (89-8)  103-8 

.San  Fernando        154-7      337        81   48        ?L           —  —      (81-8)  — 

Additional  reading.?:     Eiverview   Rives   also   PS  =- -9m.2Ss..    MX  =  4-12-9m. 

Adelaide     e  =  -rl7m.36s.              Chicago     L  =  +()5-3m.  Hehvan  PN  = 
-r86m.48s.          De  Bilt  eLN  =  +75-8m.,  MX  =  -79-lm. 


Nov.  (id:     Readings  also  at.  Oh.  (San  Fernando),  Ih.  (near  Mizusawa).  6h.  (Tortosa), 
8h.  (Zi-ka-woi).  9h.  (Cape  To\\-n),  ISh..  21h..  and  23h.  (near  La  Paz). 


Nov.  7d.     Reading*  at  8h.  (Tailiokn).  llli.  (Rocca  di  Papa). 


Xov.  8d.  17h.  37m.  25s.     Epicentre  35°0N.  143°-0E.  (as  on  1919  Aug.  3d.). 

A  =  -  -654,  B  =  +  -493,  C  =  +  -574  ;         D  =  -f  -602,  E  =  +  -799  ; 
G  =  --458,  H  =  +  -345,  K  =  --819. 


A 

Az. 

P. 

O-C. 

p. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

2-8 

285 

0   44 

0 

(1   11) 

-    6 

1-2 

1-2 

Mizusawa 

K. 

4-4 

340 

1   10 

4-     2 

2     4 

+    3 

— 

— 

X. 

4-4 

340 

I      9 

+  i 

2     2 

^    1 

— 

— 

0.saka 

(i-2 

270 

1  5  1 

+  19 

— 

— . 

3-2 

4  1 

Kobe 

6-4 

266 

0  35 

? 

— 

— 

— 

— 

Zi-ka-wei 

18-4 

206 

e  4  46 

+  24 

— 

— 

— . 

— 

Haiuburg 

82-6 

335 

— 

— 

— 

— 

e  41-0 

— 

Ue  Bi!t 

K. 

85-4 

336 

— 

— 

— 

— 

e  42-6 

52-0 

X. 

85  -4 

336 

— 

. — 

— 

— 

e  44-6 

53-6 

Uccle 

86-7 

336 

— 

— 

— 

— 

e  44-6 

— 

Strasbourg? 

87-4 

331 

— 

— 

— 

— 

47-6 

. — . 

llelwan 

,s8-0 

306 

56  35 

?L 

— 

— 

(56-6) 

— 

Paris 

S'J-1 

335 

— 

— 

— 

— 

52-6 

— 

Rocca  di  Papa 

90-7 

326 

— 

— 

c  34     5 

? 

e  51-5 

60-2 

Tortosa 

96-6 

332 

— 

— 

— 

— 

e  52-6 

59-2 

Rio  Tinto 

101-9 

336 

58   35 

?L 

— 

— 

(58-6) 

62-6 

agasaki  ( A  = 

=  11° 

-1,  Az. 

=  262°) 

sives  P 

=  17h.32m.23s. 

Xov.  8d.  Readiiiy:s  also  at  Ih.  (Taihoku  and  San  Fernando),  21i.  (La  Paz),  9h. 
(near  Tokyo  and  JMizusaAva),  151i.  (near  Osaka),  161i.  (Rio  Tinto  and 
Perth),    17h.    (La   Paz).    ISh.    (near  Athens).    Ulli.    (Ottawa),   22h.    (San 

Voriin  Tiring 


Fernando) 


Xov.  9d.     ReadiiiKs  at  4h.  (La  I'az).  5h.  (La  Paz  and  near  Batavia),  61i.  (near 
Athens),  l(»h.  (Hclwati).  isb.  (La  Paz).  20h.  (San  Fernando). 
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I.     Readings  at  Ih.  (Apia),  3h.  (Taihoku),  61i.  (La  Paz),  7h.  (Taihoku), 
81i.  (Apia),  13h.  (La  Paz),  191i.  (near  Tokjo),  21h.  (San  Fernando  and 

11  £»')»>    ^Zcurm  i^olT-i  ^ 


Nov.  lOd. 

near  Nagasaki) 


Nov.  lid.     Pleadings  at  llh.  (Tokyo,  Sydney,  and  Chi-istcliiu-ch),  121i.  (Helwau 
and  De  Bilt),  L'Oh.  (La  Paz),  21h.  (Helwan),  23h.  (Helwan). 


Nov.  12d.  oh.  41m.  iSs.     Epicentre  0  =  -0  28  -iW. 

A=+-8S1,  B  =  --473,  C  =  -000;  D  =  --473,   E  =  --S81; 

G=-000,   H=-000,   K  =  -1-UUU. 

A        Az.  P.        O  -C.  S.  O  -C.        L.  M. 


Azores 

37-8 

4 

14 

6 

?S 

(14     6) 

+  31 

— 

15-2 

San  Fernando 

11-8 

27 

— 

- 

— 

— 

22-4 

30-2 

La  Paz 

42-7 

244 

18 

16 

{) 

14   44 

0 

20-4 

24-2 

Rio  Tinto 

42-7 

26 

9 

12 

-56 

— 

— 

— 

29-2 

Granada 

43-6 

28 

i  8 

29 

-f    6 

i  14  5!) 

+    3 

— 

— - 

Coimbra 

441 

22 

8 

15 

-12 

i  14  48 

-15 

20-5 

22-5 

Algiers 

46-8 

35 

8 

36 

-10 

15  29 

-   9 

22-2 

27  -2 

Tortosa 

48-5 

28 

8 

33 

-24 

15   48 

-12 

22-8 

25-2 

Bai'celona 

49-7 

30 

i  8 

56 

-   9 

16      4 

-11 

22 -C. 

26-5 

MoncaUeri 

55 -2 

30 

19 

37 

-   3 

i  17   19 

—    5 

27-1 

30  -2 

Cape  Town 

55-3 

133 

17 

20 

?S 

(17   20) 

—   5 

— 

33-5 

Paris 

55-6 

25 

e  9 

43 

0 

i  17   27 

-   2 

24-2 

26-2 

Rocca  di  Papa 

o5-7 

37 

1  9 

43 

-  1 

e  17   30 

0 

e 

27-5 

30-7 

Besancon 

55-8 

28 

9 

44 

-  1 

17  32 

+    1 

28-2 

— 

Florence 

561 

33 

11 

12 

?PRi 

— 

— 

— 

36-2 

Pompeii 

E. 

56-2 

39 

9 

48 

+    1 

— 

— - 

— 

— 

Oxford 

56-5 

20 

9 

43 

-   6 

i  17   41 

-    1 

23-5 

30-0 

Kew 

56-6 

21 

14 

12 

?PRi 

— 

— 

— 

41-2 

Zurich 

57-2 

29 

6  9 

54 

+   1 

e  17   47 

_    2 

— 

— 

Bidstou 

57-4 

20 

8 

32 

-83 

17   42 

-    9 

— 

— 

Padova 

57-5 

32 

10 

57 

+  61 

18  50 

-r57 

— 

— 

Strasbom-g 

57-6 

28 

e  9 

57 

+    1 

i  17  53 

-  1 

e 

29-2 

31-0 

Uccle 

57-8 

25 

9 

58 

0 

i  17   55 

-  1 

e 

27-2 

29-8 

Stonyhm-st 

57-9 

20 

13 

48 

? 

18     0 

-p    '2 

24-5 

33-5 

De  Bilt 

K. 

591 

25 

10 

9 

+    3 

18   17 

+   5 

e 

27-6 

30-1 

X. 

591 

25 

10 

9 

+   3 

18  15 

-   3 

e 

27-6 

30-6 

Georgetown 

E. 

59-2 

318 

— 

— 

e  15  39 

> 

27-6 

— 

Washington 

59-2 

318 

— 

— 

18   14 

-^'l 

— 

— 

Edinbm-gh 

59-5 

17 

— 

— 

18  18 

+    1 

25-2 

29-7 

Athens 

E. 

610 

46 

(i  10 

22) 

-f   3 

i  10  22 

?P 

e 

32-5 

37-8 

X. 

61  0 

46 

— 

— 

— 

— 

e 

32-9 

37-2 

Vienna 

61-7 

31 

i  10 

26 

~    3 

i  18  50 

+   6 

e 

29-9 

35-0 

Ottawa 

61-7 

325 

— 

— 

e  18  45 

-r    1 

e 

25-5 

— 

Hambm'g 

62-2 

26 

e  10 

37 

+  11 

e  18  53 

+    2 

e 

27-8 

34-2 

Toronto 

63  0 

321 

— 

— 

e  20   12 

+  71 

30-0 

36-8 

Helwan 

63-9 

58 

— 

— 

— 

— 

— 

401? 

Ann  Ai'bor 

65-2 

320 

— 

— 

— 

— 

31-1 

Clucago 

67-7 

317 

— 

— 

21   12 

+  74 

32 -it 

— 

Victoria 

93-4 

320 

24 

22 

?S 

(24   22) 

-27 

43-5 

50-9 

Ck)lombo 

107-9 

84 

56 

12 

?L 

— 

— 

(56-2) 

71-2 

Zi-ka-wei 

137-6 

40 

— 

— 

— 

— ■ 

e 

69-8 

— . 

Riverview 

146-2 

179 

— 

— 

— 

— 

e 

71-0 

84-4 

Additional  readings  and  notes  :    San  Fernando  gives  also  MN  =  +25-6ni.       La 
Paz    PRi  = +lUm.22s.,      SRj  = +17m.52s..      To  =5h.41m.54s.  Coimbra 

eLN  =  ^lS-2ni..      MN  = -i-21-5m.,      T„  =5h.41m.46s.  Moncalieri      MX - 

+  31-8ni.  Paris    MN  =  +33-2m.  Florence    gives    a    I' =5h.0ni.0s. 

Strasbourg    MN  =  -32-8m.,    T„  =5h.41m.53s.         Uccle    iSRi  = +24m.l2s., 
MN  =  +35-2m.,    T„  =5h.41m.53s.  De    Bilt    PRjN  = +13m.37s.,    PR,E  = 

+  13m.44s.,  e=  +25m.l2s..  To  =5h.41m.54s.  Athens  readings  have  been 

increased    by    Ih.         Ottawa    L  =  +29-2m.         Hambm-g    MN  =  ~32-5m. 
Toronto     eL  =  +32-lm.  Ann     Arbor     LN  =  +31-0m.         Chicago     L  = 

+  38-2m.         Victoria    S  =  +31m.l5s.         Zi-ka-wei    reading    has    been    in- 
creased by  Ih.         Riverview  e  =  +53m.24s.  and  +57m.l8s.,  MN  =  +85 -Om. 


Nov.  12d.  lieadings  alsti  :ii  lli.  (IVilli).  71i.  (near  Tacubaya),  91i.  (EdinbiU'gli 
and  Wasliiugton),  121i.  (Tortosa).  14h.  (La  Paz  and  near  Tacubava), 
16h.  (Rin  Tinto).  IMi.  (San  Ft-nuindni.  I9h.  (Helwan),  21h.  (La  Paz), 
22h.  (near  Tacubaya). 
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Nov.   13d.   lOh.   3Um.   34s.     Epicentro  43^-8N.    11 '^E.   (Florence)   (as  on   1920 
Sept.  16d.). 

A  =  +  -708,  B  =  +  -140.  C  =  +  -692  ;  D  =  +  194,   E  =  -  -981  ; 

G  =  +-679,   H  =  +-134,  K  =  --722. 

O  -C.  L.  31. 

S.  Ul.  Ul. 

—  —         0-5 


A 

Az. 

P. 

O-C. 

S 

^ 

m 

.s. 

s. 

m. 

y. 

Florence 

0-0 

— 

0 

13 

+  13 

— 

Padova 

1-7 

17 

0 

27 

+    1 

0 

44 

Rocca  di  Papa 

2-3 

152 

0 

38 

+    2 

— 

Pompeii          k. 

3-9 

142 

1 

58 

?L 

— 

Vienna 

5-7 

37 

c  1 

26 

2 

i  2 

26 

(2-0) 


1-6 

3  1 


Padova  rcadiu!,'s  have  been  decreased  by  Im. 


Xov.  13d.  Readings  also  at  Oh.  (near  TacubayaX  Ih.  (La  Paz,  Denver,  and  near 
Balboa  Heights),  2h.  (La  Paz),  51i.  (La  I'az  and  San  Fernando),  6h.  (near 
Tacubaya),  9h.  (near  Athens  (2)  ),  llh.  (Helwau),  18h.  (Hehvan  and 
Simla),  19h.  (San  Fernando  and  Kodaikanal),  21h.  (La  Paz). 


Nov.  14d.  Readings  at  3h.  (Riverview,  La  Paz,  and  Helwan),  6h.  (Calcutta), 
7h.  (Sau  Fernando),  8h.  (Helwan),  9h.  (Apia),  13h.  (near  Athens),  loh. 
(La  Paz),  20h.  (San  Fernando),  2ih.  (Florence),  23h.  (near  Batavia). 


Nov.  lod.  91i.  20m.  43s.     Epicentre  34'-5N.  25''-0E.  (as  on  1918  July  Id.). 

A  =  +  -747,  B  =  +  -348,  C  =  +  -566  ;         D  =  +  -423,  E  =  -  -906  ; 
G  =  +-513,   H  =  +-239,   K  =  --824. 

A       Az.  1'.      O  -C.  S.         O  -C.         L.  3L 

o  o         m.  s.        s.         m.  s.  s.  m.         m. 

1-5 
6-3 
7-7 

9-3 


Athens 

3-6 

344 

1  0  57 

+    1 

— 

— 

i  1-5 

Pompeii 

10-3 

310 

2   32 

—   2 

4  24 

-13 

— 

Rocca  di  Papa     > 

-.     12  1 

310 

e  2  59 

-   1 

5  23 

+   2 

— 

Padova 

14-8 

321 

4  31 

+  55 

— 

— 

— 

Vienna 

15-2 

337 

e  3  59 

+  17 

— 

— 

i  7-8 

Zurich 

17-8 

321 

1  4   11 

-   4 

1  7   30 

-    6 

— 

Strasbourg 

190 

323 

4   21 

-   8 

7   48 

-14 

10-3 

Besanvou 

191 

318 

4   28 

—    2 

7   40 

-24 

— 

Tortosa 

20-3 

295 

4   44 

-    1 

— 

— 

5-4? 

De  Bilt 

22-6 

327 

— 

— 

— . 

— 

e  11-2 

Granada 

23-2 

285 

4  46 

-33 

9  30 

+    1 

— 

Vienna  readings  liave  been  increased  by  Ih.  before  entry  in  the  table. 


Nov.  lod.  Iteadings  also  at  Oh.  (La  Paz),  31i.  and  7h.  (Taihoku),  9h.  (Nagasaki 
and  Hehvan),  llh.  (Taihoku.  Ilelwan,  near  Zi-ka-wei  (2),  and  near 
Osaka).  13h.  (Florence),  18h.  (Zi-ka-wei  (2)  and  Taihoku),  lyii.  (River- 
view  and  Melbourne),  21h.  (Athens  (2)  ). 


Nov.  lUd.  51i.  52ni.  30.-,.      Epicentre  24--5N.  126  -JE.  (as  on  1918  Feb.  13d.). 

A  =  --541,   B  =  +-731,   C  =  +-415;  D  =  + -804,   E  =  +-595; 

G  =  --247,   H  =  +-333,   K  =  --910. 

A        Az.            P.       O-C.          S.  O-C.         L.  M. 

o          o         m.  s.        s.         m.  s.  s.          m.  m. 

—  —          2-4  — 
e  3   19  -18           —  40 

—  —  —  121 

—  —  —  23-5 

—  —    e  48-5  — 


Taihoku 

4-6 

280 

1   23 

+  12 

Zi-ka-wei 

8-0 

330 

0  1  52 

-  9 

Nagasaki 

S-7 

19 

2  16 

+   4 

Osaka 

12-7 

35 

4      2 

+  53 

Tokyo 

15-9 

43 

e  4     4 

+  13 

Colombo 

47-9 

257 

• — 

— 

De  Bilt 

87-9 

328 

— 

— 

Zi-ka-wci  gives 

al.so 

MN  = 

^  +1- 

Im. 

175 
1920.     Nov.  16d.  8h.  30m.  52s.     Epicentre  7r-8N.  127°  OW. 

A  =  -  188,  E  =  -  -2^9,  C  =  +  -950  ;  D  =  -  -799.   E  =  +  -602  ; 

G  =  -o72,  H  =  --759,  K  =  --312. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


Sitka 

15 -2 

198 

e  3  40 

-   2 

e  6 

48 

+  11 

— 

— 

Saskatoou 

22-0 

143 

e  4  16 

+  11 

18 

22 

-43 

101 

— 

Victoria 

23-5 

174 

5   28 

+   5 

9 

21 

-14 

12-3 

13-3 

z. 

23  o 

174 

5   28 

+    5 

9 

48 

+  13 

13-4 

16-4 

Berkeley 

34-0 

175 

c  6   56 

-    9 

c  12 

27 

-13 

— 

— 

Lick 

E. 

34-(5 

175 

— 

— 

— 

- 

• — 

0  19-0 

— 

Ottawa 

35-0 

107 

i  7   17 

-    1 

13 

•^ 

-   1 

e  17-7 

— 

Chicago 

35-6 

127 

8  23 

-65 

13 

49 

+  45 

17  0 

21-6 

Toronto 

36  1 

116 

— 

— 

13 

20 

+   9 

0  16-3 

20-4 

Ann  Arbor 

E. 

36-2 

119 

7   20 

-   4 

13 

14 

+   1 

19-2 

20-3 

X. 

36-2 

119 

7   20 

-   4 

13 

38 

+  25 

19-5 

— 

Xorthflcld 

37  t; 

105 

— 

— 

c  13 

3S 

+   6 

— 

20-8 

Ithaca 

381 

111 

i  7   33 

-    6 

13 

18 

-21 

20-2 

— 

Tucson 

E. 

40-5 

160 

— 

— 

e  14 

2"' 

+    8 

e  21-7 

23-2 

GeorgetoA\-u 

E. 

411 

116 

8     3 

-    1 

(e  15 

44) 

+  82 

e  15-7 

— 

Washington 

411 

116 

8     3 

-    1 

13 

45 

-37 

e  201 

22-8 

Cheltenham 

E. 

41-4 

115 

8   11 

+   5 

16 

59 

+  152 

22-1 

23-0 

X. 

41-4 

115 

8   13 

+   7 

— 

- 

— 

22-8 

22-9 

Bidfitou 

48-8 

41 

10  50 

?PR, 

20 

38 

?SR, 

— 

— 

Oxford 

50-7 

41 

— 

— 

— 

- 

— 

25  -2 

Hamburg 

51  0 

31 

e  9     8 

—   5 

— 

- 

— . 

V  27  1 

— 

Kew 

51-2 

40 

— ■ 

— 

— 

- 

— 

- — 

32  1 

De  Bilt 

E. 

51-6 

36 

■ — 

— 

i  16 

41 

+   2 

e  24-6 

34  0 

N. 

51-6 

36 

— 

— 

i  16 

39 

0 

e  26-6 

29-4 

Uccle 

52-7 

38 

e  9  21 

-    3 

i  16 

53 

+    1 

— 

— 

Honolulu 

53-5 

218 

17  38 

?S 

(17 

38) 

+  35 

e  22-8 

41-6 

Paris 

54-3 

39 

— 

— 

e  17 

8 

—  5 

— 

— 

Sti'asboiu'g 

55-5 

35 

9  39 

-   4 

e  17 

30 

+    2 

311 

— 

Besancon 

56-5 

38 

• — 

— 

17 

44? 

-    4 

— 

— 

Moncalieri 

58-3 

36 

10   14 

+  13 

18 

17 

+  14 

27-8 

401 

Padova 

59-3 

33 

11   18 

+  71 

19 

14 

-59 

— 

— 

Osaka 

59-5 

290 

10     7 

_   '2 

— 

- 

— 

— 

Ill 

Coinibra 

601 

50 

10   19 

+   6 

18 

29 

+    5 

e  29-8 

37-9 

Florence 

60-7 

35 

13     8 

?PR, 

— 

_ 

— 

— 

391 

Barcelona 

61-2 

41 

e  11   16 

+  56 

18 

50 

+  12 

e  29-4 

38-5 

Tortosa 

61-5 

44 

— 

. — 

18 

45 

+    3 

29-8 

40-7 

Rio  Tinto 

62-8 

50 

20      8 

m 

(20 

8) 

+  70 

— 

511 

Rocca  di  Papa 

62-9 

33 

i  10  35 

+   4 

i  19 

2 

+   2 

e37-2 

— 

X. 

62-9 

33 

e  10  32 

+    1 

i  19 

2 

+   2 

e  37  1 

42-2 

Granada 

641 

49 

10  50 

+  11 

19 

29 

+  15 

— 

— 

Pompeii 

E. 

64-2 

30 

10  57 

+  18 

19 

27 

+  12 

— 

— 

San  Fernando 

64-2 

50 

— 

— 

19 

38 

+  23 

38  1 

43-6 

Algiers 

65-9 

42 

e  10  51 

+    1 

— 

- 

— 

25-1 

38-6 

Zi-ka-wei 

66-8 

300 

e  10  46 

-11 

— 

- 

— 

— 

— 

Zaute 

67-9 

29 

— 

— 

17 

8 

2 

— 

— 

Athens 

68-4 

25 

18  38 

?S 

(18 

38) 

-89 

191 

19-3 

Helwau 

77-2 

20 

22      8 

?S 

(22 

8) 

+  17 

— 

— 

Manila 

82-7 

296 

e  12     8 

-26 

— 

— 

— 

La  Paz 

96-6 

124 

e  16  45 

?PR, 

26 

34 

+  72 

46-5 

50-8 

Batavia 

1066 

304 

e  18     2 

[-   9] 

— 

- 

— 

e  36-6 

— 

Additional  readings  :  Victoria  gives  also  eL  = +14  •6ni.       Lick  eN  =  +18m.28s. 
Ottawa  LN= +18 -om..  T„  =8h.30m.54s.  Toronto  iL  =  + 19 •6ni.         Ann 

^Vi'bor  gives  East  conipoucut  for  Bosch-Omori  macliLnc,  also  LN  =  +19-5ni., 
and  North  component  for  thf  Wiechert.  Ithaca  e  =  +15m.48s.         Wash- 

ington   I'Ri  = +»ui.38s.  Moncalieri    MX  =  +38-Sni.  Barcelona   i  = 

+  19m.26s.,    MN  =  +36-9m.         San    Fernando    MN  =  +44-lm.         Athens 
MN=  +19  •2m.  La  Paz  eP?  =  +16ni.24s.,  i  =  +17m.44s.,  T„  =8h.35m.3s.? 

Xov.   16d.     Readings  also  at  Oh.    (Apia),   6h.    (Colombo),   9h.    (Florence),    16h. 
(Lick  and  La  Paz),  18h.  and  19h.  (San  Fernando). 


Xov.  17d.  Reatlings  at  2h.  (Colombo),  7h.  (Lick  and  near  Manila).  81i.  (Florence 
(2)  and  Taihoku),  12h.  (Colombo).  13h.  (Tortosa  and  Colombo),  lOh. 
and  17h.  (Lick),  18h.  (Hehvan).  ]9h.  (La  Paz),  21h.  (San  Fernando), 
22h.  (Itocca  di  Papa  and  llehvan). 


176 

Nov.  isd.  Readings  at  2h.  (Floreuce),  4h.  (La  Paz),  7h.  (Florcuoe),  lOh.  (Port 
au  Prince),  llh.  (3),  131i.  and  14h.  (Taihoku),  16h.  (Florence),  19h. 
(San  Fernando),  211i.  (near  Athens),  221i.  (La  Paz,  near  Tortosa,  and  near 
ZiU'icli),  23h.  (Tortosa  and  I'ort  au  Prince). 


Nov.  19d.  Readings  at  Ih.  (near  Mizusawa),  2h.  (Zi-ka-wei,  Taihoku,  and 
Florence),  41i.  and  7h.  (near  Tacubaya),  9h.  (near  Batavia),  lOh.  (near 
Tacubaya),  13h.  (near  Athens),  21h.  (San  Fernando),  22h.  (La  Paz). 


Nov.  20d.  Readings  at  lli.  (Zi-ka-wei  and  near  Taihoku),  7h.  (Cliicago,  La  Paz, 
and  near  Kobe),  Sh.  (near  Osaka),  91i.  (Taihoku),  llh.  (Manila),  13h. 
(Helwan,  Manila,  Taihoku.  Zi-ka-wei,  and  De  Bilt),  17h.  (La  Paz), 
21h.  (San  Fernando). 


Nov.  21d.  20h.  57m.  -iOs.     Epicentre  34°  •5N.  25° -OE.  (as  on  1920  Nov.  15d.). 
A  =  +-747,   B  =  -f-348,  C=+-566. 

O  -C.  L.  M. 

s.  m.  m. 

-   3  1-7  1-8 

—  —  40 

Rocca  di  l^apa  also  gives  ePN  =  +2m.38s. 


Nov.  2 Id.  Readings  also  at  Oh.  (Denver),  2h.  (La  Paz  and  Denver),  6h.  (Manila 
and  La  Paz),  7h.  (near  Tacubaya),  loh.  (La  Paz  and  near  Taihoku), 
16h.  (Zi-ka-wei),  20h.  (Apia),  23h.  (San  Fernando). 


Nov.   22d.     Readings  at   Ih.   (near  La  I'az).   2h.   (Helwan),  4h.   (La  Paz),   19h. 
(Taihoku),  20h.  (San  Fernando  and  Rio  Tinto). 


Nov.  23d.  Readings  at  Oh.  (near  Athens),  5h.  (La  Paz),  6h.  (Mizusawa,  Manila, 
and  near  Batavia),  7h.  (Helwan,  La  Paz,  and  Riverview),  13h.  and  llh. 
near  Athens),  19h.  (La  Paz).  20h.  (Colombo  and  near  Lick).  22h.  (La 
Paz),  23h.  (Rio  Thito). 


Nov.  2kl.  llh.  51ni.  Os.      Epicentre  14  •3S.  G4--2W. 

A  =  -f-422,  B  =  --872,  C  =  --247  ;         D  =  --900,   E  =  --435  ; 
G  =  --108,  H  =  -f-222,  K  =  --969. 

A  depth  0-010  of  focus  has  been  a.ssumed,  although  the  evidence  is  scanty. 
Perhaps  0-020  would  be  better. 


A 

P. 

O-C. 

S. 

o 

m.  s. 

s. 

m.  s. 

Athens 

3-6 

0  57 

-f    1 

e  1  36 

Pompeii          K. 

10-3 

2  IG 

-18 

— 

Rocca  di  Papa 

12  1 

e  3     2 

+    2 

— 

Con-. 

lOl 

1^'oous 

A 

Az. 

I 

>. 

U  -  C. 

V. 

O-C. 

L. 

>I. 

^ 

^^ 

in. 

s. 

s. 

in. 

S. 

s. 

m. 

m. 

Lu  I'ii/ 

0-0 

4-4 

239 

i  1 

8 

0 

2 

1 

0 

2-3 

2-5 

San  Keniai 

do 

-1-3 

74-5 

47 

21 

0 

?K 

(21 

0) 

-  4 

— 

— 

Coinilna 

1-3 

75-1 

42 

21 

4 

?S 

(21 

4) 

-  8 

— 

— 

Berkeley 

-1-3 

75  4 

318 

U 

12 

-31 

- 

— 

— 

— 

(iraiiada 

-1-3 

76-7 

47 

i  11 

23 

-28 

121 

35 

■I-  5 

— 

— 

Tortosa 

-  1-3 

81-3 

45 

21 

41 

VS 

(21 

41) 

-42 

22-4 

22-6 

-Vlgiovs 

-  1-3 

81-3 

50 

__ 

c21 

51 

-32 

— 

22-4 

DeBilt 

-1-4 

89-1 

35 

- 

e22 

54 

-55 

— 

— 

Mamburg                  -1-4  924         35                                       123     13  -71           —  — 

llehvan                        -1-5  101-7        64         24      0        VS         (24      0)  -118           —  — 

.Manila                          —  175-0       274      i- 20      0     [     16J            —  -            —  — 

Additional  readings:  Coinihra  gives  also  iN  •= +21m.328.  Berkeley  cV  = 
+  11m. lis. 
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Nov.  24d.  Readings  also  at  Ih.,  2h.,  and  oh.  (Rio  Tinto),  4h.  (Florence),  oh. 
(La  Paz),  6h.  (Florence),  llh.  (Hehvan),  14h.  (Colombo),  15h.  (Lick), 
16h.  (near  Tokyo),  23h.  (Lick  and  San  Fernando). 


Nov.  25d.  8h.  38m.  36s. 
A=  +-720,  B  = 


Epicentre  40°0N.  20  -OE.  (as  on  1920  Oct.  26d.). 

+  -262,  C  =  +  -643  ;         D  =  +  -342,   E  =  -  -940  ; 
=  +•604,  H  =  +-220,  K  =  --766. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3-6 

123 

e  0  55 

-    1 

1   39 

0 

1-8 

2-3 

Pompeii 

E. 

4-2 

281 

1     2 

-   3 

2  12 

+  17 

(2-2) 

3-4 

Rocca  di  Papa 

J-8 

291 

i  1   23 

—    7 

3     6 

?L 

e  7  0 

41 

Florence 

7-5 

303 

-0  21 

I 

— 

— 

— 

6-4 

Padova 

8-0 

315 

2  51 

4-50 

5   40 

?L 

(5-7) 

— 

Vienna 

E. 

8-6 

344 

e  2   13 

-!-    3 

— 

— 

e  4-3 

5-4 

X. 

8-6 

344 

e  2   14 

-f    4 

4   14 

+  21 

e  4-6 

5-4 

Moncalieri 

10-3 

303 

0  38 

? 

4  44 

+   7 

7-5 

10-2 

Zurich 

110 

316 

e  2  30 

-14 

e  6     3 

?L 

(e  60) 

Strasbourg 

12-2 

318 

— 

— 

— 

— 

e  6-9 

9-2 

Besancon 

12-4 

310 

o   20 

?S 

(5  20) 

-   9 

— 

— 

Puy  de  D6n 

IL' 

13-7 

300 

7   44 

?L 

— 

(7-7) 

— 

Hamburg 

15-2 

337 

— 

— 

e  6  24 

-13 

e  8-6 

10-5 

Paris 

15-2 

311 

— 

— 

— 

— 

e  8-4 

10-4 

Uccle 

15-3 

320 

— 

— 

— 

— 

e  8-4 

— 

De  BUt 

15-8 

325 

— 

— 

e  6  52 

+    2 

8-4 

9-4 

Additional  readings:    Athens  gives  also  iP  =  +lm.2s. 
+  9-lm.         Hamburg  MN  = +11  •3m. 


Strasbourg  MN  = 


Nov.  2od.     Readings  also  at  5h.  (La  Paz),  Sh.  (San  Fernando),  13h.  (near  Tacu- 
baya),  21h.  (near  La  Paz). 


1920.     Nov.  26d.  8h.  51m.  Os.       Epicentre  40°  ON.  20^  OE. 

(As  on  Nov.  25d.). 

A  =  -  -720.  B  -  +  -262.  C  =  +  -643  ;         D  =  +  -342,  E  =  -  -940  ; 
G  =  +  -604,  H  =  +  -220,  K  =  -  -766. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3°  6 

123 

1 

2 

+   6 

1   48 

+   9 

e  1-9 

2-6 

Pompeii 

4-2 

281 

1 

11 

+   6 

4  46 

J 

— 

5  0 

Rocca  di  Pupa 

X. 

5-8 

291 

i  1 

29 

-    1 

(2  30) 

-   9 

(3-5) 

3-8 

Florence 

7-5 

303 

1 

16 

-38 

— 

— 

4-5 

Padova 

8-0 

315 

3 

0 

? 

5  45 

JL 

(5-8) 

— 

Vienna 

E. 

8-6 

344 

— 

- 

— 

3  59 

+   6 

4-5 

5-4 

X. 

8-6 

344 

e  2 

8 

_   2 

4     5 

+  12 

4-6 

6-9 

Milan 

9-6 

308 

3 

30 

?S 

(3  30) 

-48 

(5-9) 

7-2 

Lemberg 

10-2 

15 

— 

- 

— 

e  4     0 

-35 

e  5-7 

6-0 

Moncalieri 

10-3 

303 

(2 

49) 

+  15 

2  49 

?P 

4-9 

9  1 

Zurich 

11  0 

316 

e  2 

39 

—    5 

i  4  55 

+    1 

— 

— 

Strasbourg 

12-2 

318 

2 

5 

-57 

6  53 

?L 

(6-9) 

90 

Besancon 

12-4 

310 

3 

0 

—    5 

6  58 

?L 

(7-0) 

— 

Barcelona 

13-6 

288 

— 

— 

— 

. — . 

e  6-5 

9  0 

Algiers 

13-7 

261 

3 

21 

-    1 

6     0 

-    1 

7-5 

130 

Helwau 

E. 

13-7 

134 

4 

42 

+  80 

— 

— 

— 

14-2 

X. 

13-7 

134 

3 

42 

+  20 

. — - 

— 

— 

13-8 

Tortosa 

14-8 

279 

3 

20 

-16 

6     8 

-19 

7-2 

9-2 

Paris 

15-2 

311 

e  3 

58 

+  16 

e  6  44 

+   7 

8-4 

100 

Hamburg 

15-2 

337 

e  3 

34 

-   8 

e  6  28 

-   9 

e  8-4 

11-6 

Uccle 

15-3 

320 

e  3 

37 

-   6 

e  6  36 

-   3 

8-0 

9  0 

15-3 

320 

i  3 

46 

+   3 

i  6  44 

+   5 

— 

De  Bilt 

E. 

15-8 

325 

3 

53 

+    4 

6  53 

+   3 

8-5 

9-5 

X. 

15-8 

325 

— 

— 

6  56 

+   6 

8-2 

9-5 

Kew 

181 

316 

4 

0 

-18 

— 

— 

— 

130 

Granada 

18-6 

269 

4 

27 

+   3 

8     9 

+  16 



Oxford 

18-8 

316 

i  4 

20 

-   7 

7   51 

-   7 

10-9 

12-8 

Stonyhurst 

20-5 

320 

e  4 

42 

-   5 

8  36 

+   2 

11-2 

131 

San  Fernando 

20-8 

269 

— 

- 

• — 

— 

— 

11-2 

15-4 

Rio  Tinto 

20-8 

272 

7 

0 

?S 

(7     0) 

-100 

18-0 

Continued  on  next  page. 
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L 

Az. 

1". 
m.  s. 

O-C 

s. 

Coimbia              e.       21  -7 

280 

i  5     0 

-    1 

X.        21  -7 

280 

— 

— 

Edinbiugh 

22  0 

324 

f  r>    0 

—    5 

Kodaikanal 

:-)8-7 

104 

35  54 

?L 

Colombo 

62-7 

100 

36     0 

\\j 

Ottawa 

66-2 

310 

— 

— 

Toronto 

69-3 

311 

— 

— 

Cape  Town 

73-9 

ISl 

35  46 

JL 

Chifajjo 

74-9 

313 

— 

— 

Victoria 

So -9 

337 

— 

— 

Tacubaya 

981 

304 

44  46 

?L 

La  Paz 

99-2 

2.56 

c  17   59 

?PR, 

o  -c. 


L. 

M. 

m. 

m. 

11-8 

14-5 

10-8 

15-4 

— 

13-7 

(35-9) 

— 

(36  0) 

400 

e  33  0 

— 

e42-5 

43-6 

(35-8) 

45-3 

e  34-8 

— ■ 

48-8 

50-8 

(44-8) 

— 

53-3 

60-9 

8  59 


41  46 


Additional  readings  and  notes  :   Athens  gives  also  iP  -^  —  lm.l4s.,  i  ^  +lni.21t<. 
4-lni.26s.     -rim. 35s.,    MX -- 4-"i-9m.,    T„  =8h.51m.6s.  Rocca    di    Papa 

Kives   S  and   L   as   PRi   and   PRc,   also   eL  ^  +9-0ui.  Florence  readings 

given  as  at  91i.  Moncalieri  gives  P?  =9h.50m.25s.,  MX  =  -r80m.  Bar- 
celona eLX  =81i.51m.30s.  ( .'  misprint  for  57m.).  Hamburg  MZ  ^  -;-10-7m., 
MX  =  -Ml-8m.,     To=-8h.50m.59s.  San    Fernando     MX  =  -f-140m. 

Cliicago  L  =  -l-37  0m.  and  -f460m. 

Xov.  26d.  lib.  38m.  20s.      Epicentre  41  -jX.  7-OW.  (as  on  1919  Sept.  lOd.). 

A  =  -f-744,   B  =  -091,  C=-r-663;  D  =  -122,   E  =  --992; 

G  =  -f-658,  H  =  -081,  K  =  --749. 


A 

A». 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

^ 

m.  s. 

s. 

m.  b. 

s. 

m. 

m. 

Coiinbra 

1-7 

220 

0  24 

_   2 

0  48 

0 

0-9 

10 

Granada 

5  1 

148 

1   26 

+   7 

2  41 

-f21 

3  0 

— 

San  Fernando 

51 

173 

3   28 

?L 

— 

— 

(3-5) 

4-7 

Tortosa 

5-7 

94 

1    24 

-   4 

— 

— 

2-8 

— 

Barcelona 

6  8 

87 

1   44 

0 

(2  53) 

-12 

2-9 

4-2 

Paris 

9-9 

39 

— 

— - 

c  3  40 

-46 

4-9 

— • 

Besancou 

10-9 

54 

4   25 

?S 

(4  25) 

-27 

— 

— 

Oxford 

110 

19 

— 

— 

— • 

. — 

4-4 

5-8 

rccic 

12-2 

36 

e  2  40 

—  22 

— 

— 

e  5-7 

— 

Milan 

12-4 

66 

6     4 

?L 

— 

— 

(6-1) 

— 

Strasbom-g 

12-5 

50 

- — 

— 

e  4  47 

-45 

— 

De  Bilt 

13-4 

34 

— 

— 

— 

— 

e  6-3 

7-4 

Edinbrn-gli 

14-6 

8 

— 

— 

— 

— 

6-7 

— 

R(jcca  di  Papa 

14-7 

82 

— 

— 

— 

— 

e  8-2 

9-3 

Viemia 

17  8 

60 

— 

— 

— 

— 

e  8-4 

12-7 

Additional    readings:     ISlilan    gives     -f 6m. 52s.  De    Bilt    MN^+7  1m. 

Rocca  di  Papa  eN  =  -f-8m.46s.         Hambm-g  gives  simplj-  c  =11  •7h. 

Xov.  26d.  Readings  also  al  lli.  (La  Paz).  5h.  (La  Paz  and  Lick),  9h.  (Tacubaya 
and  Vienna),  lOli.  (Pompeii.  Apia,  and  Rocca  di  Papa),  12h.  (near 
Zurich  and  Milan),  15h.  (Milan),  171i.  (Apia),  18h.  (San  Fernando),  19h. 
(Vienna,  Pompeii,  and  near  Tokyo),  21h.  (Milan). 

Xov.  27d.  16h.  26m.  20s.     Epicentre  37°-5X.  27^-5E.  (as  on  1920  April  2d.). 

A  =  -f  -704,  B  =  -I-  -366,  C  =  -f  -609  ;         D  =  +  -462,   E  =  -  -887  ; 
G  =  -f--540,   H  =  +-281,  K  =  --793. 

Apparently  this  is  not  a  repetition  from  40'-0X.  20^0E.,  as  on  several  occasions 
during  October  and  Xovember. 


e  4  46 
—     e  7   40 


A 

Az. 

P. 

m.  8. 

O-C 

s. 

Athens 

30 

278 

e  0  51 

-f    4 

Helwau 

8-3 

156 

7  40 

? 

Pompeii             E. 

10-5 

294 

6  24 

?L 

Rocca  di  Papa 

12  1 

295 

— 

— 

Vienna 

13-4 

32(i 

— 

— 

Padova 

14  1 

309 

8    10 

?L 

Strasbourg 

181 

314 

e  4   17 

-    1 

Hamburg 

20  1 

32  S 

— 

— 

Tcclc 

21  1 

3ii; 

— 

— 

De  Bilt 

21  1 

320 

— 

— 

Additional  readings  :    Athens  gives  also  MX  =  -!-2  1m. 
=--r7m.46s.  De   Bill    MX--fll-9m. 


3-C 

L. 

M. 

s. 

m. 

m. 

— 

1-3 

2-2 

-67 
-45 

(6-4) 

c  6-8 

7-2 

(8-2) 

e  1 1  -2 

9-7 

e  10-7 
c  11-3 

12-5 

llocca 

di  Papa 

cPX 

j.79 


Nov.  27d.     ReadiJigs  also  at  -ill.  (Hehvan),  71i.  (Rocca  di  Papa),  lOh.  (Helwau), 
nil.  (Taihoku),  18h.  (San  Fcrnaudo  aud  La  Paz),  23h.  (Osaka  and  Kobe). 


Nov.  28d.  8h.  Im.  40s. 


Epicentre  36°-5N.  19  =  -7E.  (as  on  1918  July  18d.). 

E  =  --942  ; 


A  =  +  -757,  B  =  +  -271,  C  -  +  -595  ;  D  ■■ 

G  =  +  -560,   H  =  +  -200,  K  = 


+  ■337, 
-•804. 


Athens 
Pompeii 
Rocca  di  I'apa 
Padova 
Vienna 

Athens  gives  also  MX 


A 

:!•.") 
r>-9 

7-5 
10-7 
12-0 


Az. 

(Hi 
318 
317 
329 
349 

!-2iu. 


m.  .s. 
e  0  5(i 

0  32 
12     8 

3  27 
e  2  50 


O-C. 

K. 
+     1 

-59 
+  14 

+  47 
-    9 


Rocca  di  Papa  c 


V       o  -c 

L.            M. 

s.           s. 

m.          m. 

32        -   9 

59        +71 

c  1-4         1-9 

—         3-5 

13-9         40 

-  -^Om.oOs., 

MN  -  +2-2m. 

Nov.  28d.  llh.  29m.  55s.      Epicentre  50  -UN.  128  -OW.  (as  on  1919  July  lOd.). 

A  =  -  -396,  B  =  -  -507,  C  =  +  -766  ;         D  =  -  -788,  E  =  +  -610  : 
G  =  --472,   H=-G04,  K  =  --643. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

ru. 

Victoria 

3-4 

114 

0  53 

0 

— 

. — 

IG 

1-i) 

z. 

3-4 

114 

0  58 

+    5 

. — 

— 

1-6 

1-8 

Berkeley 

12-8 

159 

— 

— 

— 

e  6-5 

9-2 

Lick 

13-4 

158 

— 

. — 

e  6     2 

+    9 

e  (5 -6 

— 

Chica^jo 

28-9 

91 

7   45 

+  88 

12     9 

+  54 

15-4 

— 

Toronto 

33-4 

81 

— 

— 

- — 

— 

17-0 

— 

Otta^\•a 

34-8 

77 

— 

— 

. — 

. — 

c  17-0 

— 

Ithaca 

35-7 

82 

— 

— 

— 

— 

e  171 

— 

Georgetown 

37-2 

88 

— 

. — 

e  12  41 

-46 

(19-0) 

— 

"Wasliingtou 

37-2 

88 

— 

- — 

— 

. — 

15-9 

19-2 

Xorthtield 

37-3 

77 

— 

— 

— 

— 

e  18-1 

— 

De  Bilt           E. 

70-5 

29 

— 

— 

— 

— 

0  38-1 

41-6 

Hehvan 

98-1 

18 

30     5 

? 

— 

— 

Additional  readings:     Berkeley  gives  cNV  =llh.35m.,     MV  =  +8-3m.,     M  = 
+  8-2m.         Lick  gives  its  readings  at  lOh.  Dc  Bilt  cLX  =  +37 -Im. 


Nov.  28d.  Readings  also  at  lli.  (Hehvan),  5h.  (Tailioku),  6h.  (Sau  Fernando), 
8h.  (Vienna),  13h.  (La  Paz  and  near  Tokyo),  llh.  (Taihoku),  21h.  (San 
Fernando),  23h.  (near  Tortosa  and  Barcelona). 


Nov.  29d.  8h.  2m.  45s.     Epicentre  59°  ON.  149=  OW. 

A  =  -  -441,  B  =  -  -265,  C  =  +  -857  ;  D  =  -  -515,   E  =  +  -857  ; 


G  =  --735,   H  =  -441,  K 


A       Az. 


P.       O  -C. 


O-C. 


M. 


Victoria 

18-4 

114 

4      1 

-21 

7 

28 

-21 

9-9 

11-2 

z. 

18-4 

114 

4  45 

+  23 

8 

35 

+  46 

8-9 

Berkeley 

27-2 

129 

e  6     8 

+    8 

e  10 

16 

-29 

e  11-4 

Honolulu 

38-2 

192 

14  33 

?S 

(14 

33) 

+  52 

17-0 

17-8 

Chicago 

410 

88 

9  42 

+  99 

15 

30 

+  69 

18-4 

Ann  Arbor 

42-6 

84 

9   15 

+  60 

22-6 



Toronto 

43-8 

79 

. — 

15 

15 

+  16 

e  20-0 

28-0 

Ottawa 

44-4 

74 

e  9  24 

+  55 

14 

56 

-11 

e  18-1 

Ithaca 

461 

78 

15   28 

?S 

(15 

2S) 

-   1 

24-5 



Northfield 

46-8 

73 

— 

e  18 

15 

? 

21-2 



Georgetown   e. 

48-5 

82 

8  59 

+    2 

16 

0 

0 

e  21  -2 



Washington 

48-5 

82 

■ — 

— 

16 

23 

+  23 

e  20-2 

26-8 

Zi-ka-wei 

63-4 

286 

e  19     0 

?S 

(e  19 

0) 

-    6 

Hamburg 

661 

13 

e  10  51 

-    1 

i  19 

36 

_    2 

e  30-2 

— 

Continued  0)i    next  jniyc. 
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De  Bilt 

Ucclc 

Paris 

Strasboui'tr 

Barcelona 

Manila 

Pompeii 

Algiers 

Helwan 

La  Paz 


66-9 
66-9 

68-0 
69-7 
70-7 
76-7 
77-5 
79-2 
81-4 
911 
99-5 


Ail. 

17 
17 

18 

20 

16 

•21 

278 

12 

21 

359 

106 


O-C. 


+    1 


o  11   22 

e  17  15 
21  55 

e  12  23 
24   15 

e  17   49 


-    4 

?S 

?PRi 


m.  s. 
19  48 

19  59 
e  20  17 
e  19  33 
e  21  21 

(21  55) 

22  19 

(24  15) 

28  19 


O-C. 


-   1 


e  31-2 
e  32-2 
e  32-2 


M. 

ui. 
33-5 
36-3 


-61 
-24 

-19 

-20 
-10 

i 


—       28-2 


20-2 
o  36-6 


54-3       61-2 


Additional  readings  :    Berkeley  gives  also  eN?  =  +6m.30s.         Chicago  PRi  = 
+  10ni.39s.  Toronto  eL  = -T- 18 -em.,    -f- 25 -em.,  and    +27 -Im.  Ottawa 

L=+32-2m..     T„  =8h.5m.l0s.         Ithaca    S  =  +21ni.lls.         Barcelona    iS 
=  +22m.22s.  Helwan  PN  = +25m.l5s. 


Nov.  29d.  15h.  48m.  Os.      Epicentre  40  -ON.  20°  OE.  (as  on  Nov.  26d.). 

A  =+-720,  B  =  +-262.  C  =  + -643  ;         D  =  +-342,   E  =  --940 
G  =  +  -604,  H  =  +  -220,  K  = 


•766. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3-6 

123 

e  0  55 

-   1 

1   41 

+    2 

1-8 

2-4 

Pompeii             E. 

4-2 

281 

1  32 

+  27 

2  10 

+  15 

— 

30 

Rocca  di  Papa 

5-8 

291 

e  1  30 

0 

— 

— 

— 

3-7 

5 -8 

291 

e  1   32 

+    2 

— 

— 

— 

3-6 

Florence 

7-5 

303 

1      4 

-50 

— 

— 

(3-7) 

6-5 

Padova 

8-0 

315 

2  24 

+  23 

5  42 

Ih 

(5-7) 

— 

Vienna                e. 

8-6 

344 

2   25 

+  15 

13     4 

-49 

14-7 

5-5 

N. 

8-6 

344 

2  22 

+  12 

i  3     9 

-44 

— 

6  0 

Moncalieri 

10-3 

303 

1   46 

-48 

5   22 

JL 

(5-4) 

9-2 

Zurich 

110 

316 

e  2  40 

-   4 

i  6  35 

JL 

(16-6) 

— 

Strasbourg 

12-2 

318 

e  2  57 

-   5 

6  49 

+  85 

e  8-3 

9-3 

Besancon 

12-4 

310 

5     9 

?S 

(5     9) 

-20 

(8-6) 

110 

Helwan 

13-7 

134 

7      0 

(h 

— 

(7-0) 

— 

Tortosa 

14-8 

279 

— 

— 

— 

— 

7-2 

130 

Hamburg 

15-2 

337 

e  3  27 

-15 

— 

— 

e  8-3 

12-2 

Paris 

15-2 

311 

— 

— 

— 

— 

e  90 

10  0 

Ucclc 

15-3 

320 

e  3   48 

+   5 

— 

— 

8-5 

— 

De  Bilt 

15-8 

325 

— 

— 

— 

— 

e  8-5 

11-8 

Oxford 

18-8 

316 

— 

— 

7   55 

-    3 

— 

13-2 

Rio  Tinto 

20-8. 

272 

15     0 

?L 

— 

— 

(150) 

29-0 

San  Fernando    e. 

20-8 

269 

12     0 

?L 

— • 

— 

(12-0) 

15  0 

Coimbra 

21-7 

280 

— 

— 

e  9  17 

+  18 

e  13-2 

— 

Edinburgh 

22  0 

324 

— • 

— 

9     0 

—   5 

— 

— 

Additional  readings:     Athens  gives   MN  =  +2-0in.  Rocca   di   Papa  cN 

+  lin.36s..   PRi  =  +3m.l2s.  Moncalieri  MN  ^ +8 •2m.  Hamburg 

MN  -  +ll-5m.,  MZ  -=  +10-6m.         Do  Bilt  MN  =  +9om. 


Nov.  29d.  Readings  also  at  4h.  (Manila  and  Taihoku),  8h.  (near  Tokyo),  18h. 
(La  Paz),  20h.  (near  Athens),  21h.  (Taihoku,  Denver,  and  San  Fer- 
nando). 


Nov.  30d.  Readings  at  Ih.  (La  Paz  and  near  Osaka  and  Kobe).  5h.  (San  Fer- 
nando), 7h.  (Athens),  Sh.  (La  Paz),  llh.  (Helwan,  Batavia,  Manila,  and 
near  Osaka),  121i.  (San  Fernando),  13h.  (La  Paz),  15h.  (La  I'az),  161i. 
(Helwan),  23h.  (Perth  and  Lick). 


Dec.   Id.      ({eadings  at  lli.  (Ila(a\ia),  5h.  ( l(i\  ^r^  ie»  ),  71i.  ('racul>;i,\  iii,  '.Hi.  (mar 
Manila),  13h.  (Batavia),  14h.  (Riverview,  Apia,  Wellington,  and  Hono- 
lulu), 16h.  (La  Paz),  17h.  (Taihoku),  18h.  (Rocca  di  Papa),  19h.  (near  I 
Batavia). 


181 

Dec.  2d.  23h.  40m.  5^^.      Epicentre  36'  oX.  140"-.')E. 

A  =  --620,  B  =  +oll,   C=+-595. 


A 

P. 

O-C. 

S. 

o-c. 

L. 

M. 

o 

m  s. 

s. 

m.  s. 

s. 

m. 

ni. 

Tokyo 
Mizusawrt 
Osaka 
Kobe 
La  Paz 

11 

E.          2-6 
4-5 
4-7 

147-7 

0  19 

0  38 

1  36 
1   29 

19  51 

-  2 

-  3 

+  26 
-16 

[-    1] 

0  30 

1  14 

-   1 

+    2 

OS 

2-7 
2-7 

3-2 
3-0 

iditional   reac 

Unas  :     'Miz 

usawa   f 

rives   also 

SN  =  - 

f  lm.21s. 

Kob 

e   MX 

-2-lm. 


Dec.  2d.  Readings  also  at  Oh.  (Lick  (2).  Apia,  and  San  Fernando),  4h.  (near 
Tokyo),  on.  (Zl-ka-\vei  and  Taihoknj.  lih.  (Zi-ka-wei.  Manila,  and  De 
Bilt),  9h.  (La  Paz),  121i.  and  18h.  (Batavia),  22h.  (San  Fcrnaudo,  La  Paz, 
and  near  Lick),  23h.  (near  Mizusawa). 


Dec.  3d.  Readings  at  Oh.  (De  Bilt  and  Hehvan).  6h.  (near  La  Paz),  8h.  (De  Bilt), 
9h.  (near  Strasboiu'!?,  Chm-,  and  Zurich),  lOh.  and  17h.  (La  Paz),  18h. 
(La  Paz,  Tacubaya.  Osaka,  and  Honolulu),  19h.  (near  Batavia),  21h. 
(near  Apia),  23h.  (San  Fernando). 


Dec.  4d.  5h.  aim.  30s.      Epicentre  39^-OS.  23'-oE. 

A=^-713,  B  =  +-310,  C  =  --629  ;         D  = 
G  =  --577,  H  =  --251,  K  = 

A       Az.  P.       O-C. 


F-399, 

-777. 


E  =  --917  ; 


O-C. 


M. 


Cape  To\\ii 

6-0 

319 

1   48 

+   9 

2  42 

—  15 

— . 

3-3 

6-5 

319 

1   42 

+   3 

2  54 

-   3 

. — 

3-7 

Colombo 

69-4 

62 

31   30 

?L 

— . 

— 

(31-5) 

38-5 

Al  triers 

78-1 

346 

e  11   41 

-27 

21   56 

—   5 

38-5 

42-3 

Granada 

80-1 

339 

i  12  25 

+    5 

i  22  38 

+  14 

— 

— 

San  Fernando 

K. 

80-2 

337 

11   30 

-50 

— 

— 

— 

51  -5 

Batavia 

80-9 

90 

e  12  43 

-19 

i  22   27 

-   7 

— 

— 

La  Paz 

81-0 

258 

12  23 

-   2 

22  31 

-   4 

361 

39-1 

Rocca  di  Papa 

X. 

81-3 

353 

— 

— 

. — . 

— . 

e  43-8 

47-2 

Rio  Tinto 

81-6 

337 

45  30 

?L 

■ — 

— ■ 

(45-5) 

59-5 

Tortosa 

82 -o 

344 

— 

— 

— 

— 

e  42-5 

45-3 

Coimbra 

84-4 

336 

— 

— 

— 

— 

e  44-2 

46-8 

Moncalicri 

85-2 

350 

— 

— . 

e  37   49 

I 

42-1 

48-9 

Vienna 

87-4 

356 

12  52 

-   9 

23  42 

-   3 

e  40-5 

52-5 

Besangon 

87-6 

349 

— 

— 

— 

— 

45-5 

— 

.Strasbours: 

88-6 

350 

— 

— 

— 

— - 

e  40-5 

50-9 

Paris 

89-7 

347 

— 

— . 

— 

— 

e  43-5 

48-5 

Uccle 

91-4 

349 

— 

— 

— 

— 

e  40-5 

49-4 

De  Bilt 

K. 

92-4 

350 

— 

— 

— 

— 

e  39-5 

60-3 

X. 

92-4 

350 

— 

— 

— 

— 

e  47-5 

54-6 

Kew 

92-8 

346 

— 

— 

— • 

— 

• — 

52-5 

Oxford 

93-3 

345 

— 

— 

— 

— 

e37-7 

52-4 

HambuTfr 

93-3 

352 

— 

— 

— 

— 

e  48-5 

51-5 

Stonyhiu-st 

95-5 

345 

e  44   18 

?L 

— 

— 

(e  44-3) 

52-0 

Edinburgh 

97-5 

346 

— 

— 

— 

— ■ 

50-5 

— 

Additional  rea 

lings 

:     San    Fernando    g 

ives    a. 

so    MX  - 

+  49-5m.         Batavia 

i,  =  ^13m.3( 

JS. 
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Dec.  4d.  23h.  Sm.  33s.     Epicentre  •2.V0X.  119=-5E.  (as  ou  1920  May  29d.). 

A  =  -116,   B  =  +-789,  C=-^-423;         D  =  +  870,   E  =  +192; 
G  =  --208.   H  =  +-36S,  K  =  - -906. 


A 

Az. 

P. 

O-C. 

p. 

O-O.        L. 

M. 

„ 

m.  s. 

s. 

ni.  s. 

s.           m. 

m. 

Ilokoto 

1°-) 

179 

0   12 

-11 

— 

—         0-7 

— 

Taihoku 

1-9 

89 

0  20 

-    9 

— 

—         0-6 

0-7 

Zi-ka-woi 

(M 

15 

e  1   38 

0 

c  3     G 

+  11           — 

4-2 

JIanila 

10-5 

172 

e  2  38 

~    1 

6     6 

?L           7-2 

8-2 

Colombo 

420 

281 

27   27 

?L 

■ — 

—      (27 -l^ 

29-4 

Kodaikaual 

42-6 

257 

29  33 

.'L 

■ — 

—      (29-6) 

— 

Hehvau 

76-3 

297 

51   27 

} 

— 

—           — 

— 

Vienna 

79-7 

320 

e  15  27 

?PR, 

— 

—           — 

— 

Hambure- 

80-8 

325 

— 

— 

— 

—    c  44-4 

.■ill 

Dc  Bilt 

841 

326 

— 

— 

— 

—    (•  43-4 

54-7 

Edinburgh 

85-7 

332 

— 

— 

— 

—        47-4 

56-4 

Stonyhiir.st 

86-7 

330 

36  21 

J 

— 

—       49-2 

57  0 

Kew 

87-1 

327 

— 

— 

— 

. — -           — 

55-4 

Paris 

87-3 

324 

— 

— 

— 

—       47-4 

— 

Oxford 

87-4 

328 

— 

. — 

. — 

—       47-6 

57  0 

Coimbra 

98-8 

322 

— 

— 

— 

—    e  49-6 

- — 

Rio  Tinto 

99-3 

320 

57   27 

?L 

— 

—      (57-4) 

67-4 

La  Paz 

168-9 

42 

20     7 

[-   71 

— ■ 

— 

dditional  readin 

?s  :    Helwan 

gives  also  PX  = 

-f46in.2- 

s.         De  Bilt 

MX  = 

Dec.  4d.  Readintrs  also  at  Ih.  (near  Tokyo),  2h.  (Batavia),  4h.  (Granada),  5h. 
(Kodaikanal),  7h.  (Florence),  9h.  (Helwan  and  La  Paz),  lOh.  (Hehvan), 
ISli.  (La  Paz,  Batavia,  and  near  Tokvo  and  Mizusawa),  19h.  (near 
Tokyo),  20ti.  (.San  P^ruando),  22h.  (Vienna). 


Dec.  5d.  lOh.  Im.  Os.     Epicentre  0-0  18'-8W, 
A 


947,  B  =  --322,  C  =000  ;         D  =  -322,  E  =  --947  ; 
G=000,  H=000,  K  = -1-000. 


A 

Az. 

P. 

O-C 

.■^. 

O-C 

L. 

M. 

, 

„ 

m 

.s. 

s. 

m.  .s. 

s. 

m. 

m. 

San  Fernando 

38-3 

16 

8 

48 

+68 

15  30 

+  108 

23-2 

28  0 

Granada 

39-7 

19 

7 

57 

+  5 

14     3 

+   1 

— 

— 

Coimbra              e. 

41-3 

11 

9 

27 

?PR, 

14     9 

-16 

e  17-1 

17-2 

X. 

41-3 

11 

— 

- 

— 

14   13 

-12 

e  18-3 

17-2 

Algiers 

42-0 

28 

8 

8 

-   3 

14   22 

-13 

20-5 

24-5 

Tortosa 

44-4 

20 

— 

- 

— . 

— 

— 

e  23-0 

32  1 

Barcelona 

45-6 

23 

— 

- 

— 

e  15  33 

+  11 

22-4 

28-4 

Capo  Town 

48-7 

139 

9 

1 

+   3 

15   58 

-   4 

(25-4) 

39-0 

Rocca  di  Papa  x. 

50-5 

30 

i  9 

6 

-   4 

i  16   18 

~   7 

e  25  -8 

34-8 

2\Ioncaliori 

50-7 

25 

8 

17 

-54 

16  22 

—   5 

24-8 

31-7 

Florence 

51-3 

28 

6 

30 

/ 

— 

— 

— 

32-5 

La  Paz 

51-4 

249 

e  9 

34 

+  18 

16  21 

-15 

23  1 

26-4 

Besancon 

51-9 

21 

15 

25 

?S 

(15   25) 

-78 

25-0 

— 

Paris 

52-2 

18 

— 

- 

— 

e  16  46 

0 

26  0 

27-0 

Zurich 

53  0 

24 

e  9 

23 

-   3 

— 

— 

— 

— 

.Strasbourg 

.53-7 

22 

e  9 

32 

H     1 

17   11 

+   G 

c  25  0 

33-2 

Kew 

53-8 

13 

22 

0 

I 

— 

— 

— 

36-0 

Oxford 

53-9 

13 

9 

14 

-18 

17     G 

-  2 

22-7 

36-2 

L'ccio 

54-5 

19 

0  9 

42 

+   fi 

i  17  21 

+   6 

e  23-0 

28-5 

Athens 

54-5 

41 

9 

21 

-15 

e  17    16 

+   1 

e  27  -3 

32-8 

Stonyhur^t. 

55 -G 

12 

17 

30 

?S 

(17   30) 

+    1 

— 

37  0 

De  Bilt 

55-8 

19 

e  10 

6 

+  21 

17   38 

+   7 

24  0 

27-8 

Helwan               e. 

56-2 

54 

13 

30 

?PRi 

— 

— 

— 

31-2 

X. 

56-2 

54 

13 

0 

.'PR. 

— 

— 

— 

29-8 

Vienna 

57-0 

28 

19 

55 

t-   3 

17   53 

+   7 

e  27-7 

33-7 

CorUhmed  on  next  page. 
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A 

Az. 

P. 

o-r. 

S. 

0-C 

T.. 

M. 

^ 

m.  8. 

s. 

in.  ^;. 

8. 

ni. 

Ul. 

Edinbui-gh 

573 

10 

— 

— 

17  24 

-26 

24  -0 

38-4 

Hamburs 

o8-7 

19 

e  10     6 

+  3 

— 

— 

e  29-0 

36-0 

Ottawa 

67-5 

321 

• — ■ 

— - 

— 

— 

e  36-3 

— 

Toronto 

69-2 

319 

— 

— 

— 

— 

c  39-7 

42-8 

Kodaikanal 

961 

80 

49   18 

?L 

— 

— - 

50-6 

sso 

Colombo 

98-5 

S-l 

54     6 

?L 

— 

— 

56-2 

;-.7  -4 

Victoria 

99-6 

320 

fA   31 

!L 

— 

— 

(Ji4-5) 

r)()  -0 

Lick 

V.      100-2 

310 

— 

- — 

— 

— 

e  58-2 

;-)9(i 

Berkeley 

100  •(; 

310 

— 

— 

— 

— 

e  59-f) 

— ■ 

Additional  readings  and  notes:     San   Fernando   gives   MN  =  +27-0m.,   To  = 
10h.lm.20s.  Barcelona    ?  =  !-18ni.27s.  Capo  Town   L  is  given   as   P 

on    the    Milne    instrument.  Moncalieri    MN  = +30-0m.  La    Paz    P  = 

+  9m.44s.,    T„  =101i.?'u.l2s.  Paris    e  =-  +20m.36s.  Strasbourg    MM  = 

4  38-2ni.,  T„  =]nh.0..i.58s.  I'ecle  MN  =  +33-2m.,  T„  =10h.lm.6s.  De 

Bilt  MX  =  +38-2m.  Ottawa  e?P:  =  +29m.30s.,  LE  =  +38  ^m.  Athens 

MN  =33-6m..    T^  =10h.0ni.30s.         Lick   and    Berkeley   readings   are   given 
Ih.  late.         Berkeley  gives  also  cN  =  +58m.43s.  and  eZ  =  f  59m. 39s. 


Dec.  5d.  21h.  57m.  24s.     Epicentre  7''-2S.  150='-0E.  (as  on  1920  Jan.  14d.). 

A  =  --859,   B  =  -r-496,  C  =  -125  ;  D  =  +-500,  E  =  +866  : 

G  =  +108,  H  =  -0fi3,  K  =  --992. 


Az. 


P.       O-C. 


0-C. 


M. 


Riverview 

26-7 

178 

e  5  56 

+   1 

e  10  37 

+   2    e  13-5 

15-7 

INIelbournc 

31-0 

185 

— 

■ — 

e  11  36 

-15        16-6 

17-3 

Manila 

30  1 

307 

e  7   28 

+   5 

— 

—           — 

— 

Perth 

40-3 

229 

15      8 

JL 

— 

—      (15-1) 

— 

Batavia 

42-8 

269 

e  7   13 

-64 

— 

— .           — 

16-2 

Honoluhi 

58-4 

60 

e  10  18 

+  17 

i  16  48 

-76    e  22-6 

361 

Victoria 

93-2 

42 

28  57 

? 

— 

—       431 

47-6 

Helwan 

118-4 

300 

30  36 

j 

— 

—          — 

— 

De  Bilt 

126-7 

334 

— 

— 

— - 

—   e  57-6 

60-7 

La  Paz 

135  -5 

123 

20  20 

[+49] 

— 

—          — 

— 

Additional  readings  :      Rivervicw    gives 

MN  = 

=  +14 -8m. 

De    Bilt 

MN'  = 

+64 -Dm. 

Dec.  5d.  Readings  also  at  lli.  (near  Taenbaya),  2h.  (Rio  Tlnto),  9h.  (La  Paz), 
12h.  and  14h.  (Taihoku),  15h.  (Point  Loma),  19h.  and  23h.  (San  Fer- 
nando). 


Dec.  M.  Ih.  28ra.  Os.     Epicentre  25'-0X.  119°-5E.  (as  on  1920  Dec.  4d.). 


Hokoto 

Taihoku 

Zi-ka-wei 

Manila 

1  lelwan 

De  Bilt 

Strasbourg 

I'ccle 

Edinburgh 

Stonyhurst 

Kew 

Paris 

lia  Paz 


A 

1-5 

1-9 

6-4 

10-5 

76-3 

S4-1 

84-() 

85-2 

85-7 

86-7 

87-1 

87-3 

168-9 


Az. 

17°9 

89 

15 

172 

297 

326 

322 

324 

322 

330 

327 

324 

42 


P. 

ra.  s. 

0  56 

0  24 

e  1   38 

e  2  50 

53     0 


e  7      0 
42    18 


17 


O-C. 


+  33 


0 
-13 


?L 


m.  s. 

(1   24) 

(0  43) 

e  3     8 


O-C. 

s. 
+  42 
-10 
+  13 


m. 
1-4 

0-7 


6  44-0 

e  53  0 

e  43-0 

48-0 

(42-3) 

e  48-0 


M. 


11 

4-5 


54  -8 

55  0 

56-5 

58-5 
59  0 


Additional    readings  :      Zi-ka-wei    gives    MN  — 
-^  48m.ns.  f?L).  De  Bilt  MN-+55-8m, 


-4-lni. 


Helwan    I'X 
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Doc.  6cl.  ReadiiiRp  also  at  3h.  (Taihoku),  Sh.  (San  Fernando),  lOh.  (Rio  Tinto 
and  near  Batavia),  l'2h.  (Perth),  13h.  (Hehvan,  Vienna,  Rocea  di  Papa, 
and  near  Athens),  loh.  (Perth).  17h.  (La  Paz),  18h.  (Hehvan  and  Simla), 
19h.  (Apia),  21h.  (Hehvan),  22h.  (La  Paz),  23h.  (Apia). 


Dec.  7d.  loh.  14m.  30s.     Epicentre  13'OS.  166'-8E.  (as  on  1920  Aiig.  lod.). 


A  =  - 

U9, 

B  =  4--222,  C 

=  --225 

;        E 

=  4- -228, 

E  =  -f 

•974  ; 

G  =  + 

•219. 

H  =  -051,  K  = 

=  -•974. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

River^iew 

25-2 

213 

i  5  41 

-   1 

e  10     5 

-   2 

e  120 

13-2 

Sydney 

25-2 

213 

5   30 

-10 

9  52 

-15 

134 

14-4 

Wellin^on 

29  1 

167 

7   30 

JPR, 

_- 

— 

185 

— 

Melbourne 

31-5 

214 

— 

— 

11   54 

-   6 

16-2 

17-3 

Adelaide 

33-6 

224 

— 

— 

— 

— 

e  14  7 

22-7 

Honolulu 

48-6 

46 

— 

— 

e  17     0 

-59 

251 

32-4 

Perth 

50  -3 

239 

16      0 

?S 

(16     0) 

-23 

— 

Alanila 

53-2 

300 

e  9  26 

-1 

— 

— 

— 

Batavia 

59 -4 

270 

e  9  50 

-18 

i  18     5 

-11 

• — 

— 

Victoria 

86-9 

36 

— 

• — 

— 

— 

44-6 

— 

Chicago 

110-2 

49 

— 

— 

19  20 

?PR. 

52-5 

— 

Toronto 

1161 

47 

— 

— 

— 

— 

71-4 

— 

Ottawa 

118-4 

45 

— 

- — 

— 

— 

e  37-0 

— 

Helwan 

135-6 

300 

41   30 

?SRi 

— 

— 

— 

— 

De  Bilt 

E. 

138-2 

343 

. — 

. — 

— 

— 

e  66-5 

73-3 

X. 

138-2 

343 

— 

— 

— 

: 

e  67-5 

76-8 

L'ccle 

139-6 

343 

— 

— 

e  44   30 

? 

e  66-5 

— 

San  Fernando 

155-7 

346 

33  30 

?S 

— 



— 

— 

Additional  readings:    Riverview  gives  also  iP  = -J-6in.l3s.,   PS  =  ^10m.3Ss., 
MX  = -13-4ni..    MZ  =  -13-7m.,    To  =15h.l4m.39s.  Adelaide    gives    the 

following  readings  as  e,  -rl4ni.42s..  ^lSni.36s.,  -+-19ni.48s.,  and  +22m.0s. 
Victoria  L  =  T-34-8ni.  Toronto  L  =19-2m.  (JPRi)  and  -r37-6m.  (?SR,). 
Chicago     L=--56-5m.     and      -^63-5ni.  Ottawa     eL  =  4-l9-5m.     (?PRi). 

Helwan  PN  =  -40m. 30s.         De  BUt  cPRi  =  -22m.54s. 


Dec.  "d.  Readings  also  at  4h.  (La  Paz  and  near  Tokyo),  6h.  (Batavia  and  near 
Zurich),  8h.  (.San  Fernando),  lOh.  (Florence),  llh.  (Manila),  15h.  (La  Paz), 
21h.  (Kodaikanal). 


Dec.  8d.  3h.  55m.  20s. 


Epicentre  36'-7X.  21°0E.((a.s  on  1919  Mar.  6d.). 

934  ; 


A  =  +749,  B  =  -r-287,  C  =  +•598  ;  D  =  ^-358,  E  = 

G  =  +558,  H  =  +214,  K  =  -802. 


A 

Az. 

P. 

O-C. 

S 

O-C. 

L. 

M. 

^ 

m.  8. 

8. 

m. 

8. 

8. 

m. 

ra. 

Athens 

2°5 

60 

0  35 

-  4 

1 

6 

-   3 

1-2 

13 

Rocea  di  Papa 

8-1 

311 

i  3     4 

--61 

i  4 

34 

+  54 

(i  3-1) 

5  9 

X. 

81 

311 

e  4    10 

?L 

— 

c  5-9 

7-6 

Helwan 

11-0 

125 

8  40 

! 

— 

— 

— 

Vienna 

12-0 

345 

e  3  28 

-29 

— 

i  5-9 

71 

Moncalieri 

13-0 

314 

e  3  53 

-40 

— 

7^8 

9^6 

Zurich 

14  0 

324 

— 

— 

— 

e  67 

— 

Strasbourg 

15-3 

325 

e  3  47 

-    4 

— 

— 

e  6-7 

9  8 

Uccle 

18-4 

325 

— 

_ — 

— 

e  94 

10-5 

Hamburg 

18-5 

339 

-eO  32 

I 

— 

e  97 

— 

De  Bilt 

19  0 

329 

— 

— . 

e  7 

51 

-11 

9  6 

10-5 

Stonyhurst 

23-6 

324 

13    10 

?L 

— 

(132) 

— 

Edinburgh 

25-2 

327 

— 

— 

— 

14  2 

Additional  rcatiings  :     Athens  gives  also   MX  =  +l-2m. 
+  7  1m.         Helwan    PX  =- +10m.40s. 


Strasbourg    MX 


Dec.  8d.  Readings  also  at  2h.  (Stonyhurst,  Edinburgh,  De  Bilt,  Hamburg,  and 
near  Tokyo  and  Mizu,sawa),  oh.  (Batavia),  6h.  (Apia  and  near  Balboa 
Heights).  7h.  (San  Fernando  and  near  La  Paz),  llh.  (La  Paz).  14h.  (near 
Tokyo),  16h.  (near  Batavia  (2)  ),  19h.  (Helwan,  San  Fernando,  and  Rio 
Tinto),  20h.  (Batavia). 
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Dec.  9d.  Readingb  at  Ih.  (Taihoku),  2h.  (Deuver  and  La  Paz),  oh.  (Athens), 
lOh.  (Rocca  di  Papa),  14h.  (Batavia),  loh.  (De  Bilt  and  near  Tokyo), 
18h.  (La  Paz  and  near  Tacubaya),  19h.  (De  Bilt),  20h.  (4)  and  21h. 
(near  Algiers),  23h.  (La  Paz). 

1920.     Dec.  lOd.  4h.  25m.  35s.        Epicentre   39"  OS.  74°  5 W. 

A  =  +-208,   B  =  --749,  C  =  --629  ;  D  =  --961,   E  =  --267  : 

G  =  -168,  H  =  +-606,  K  =  --777. 


A 

Az. 

P. 

O- 

J.       6. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

La  Paz 

X. 

2  3°  2 

16 

i  5   20 

+    1 

i  9 

30 

-i-   1 

12-4 

14-1 

Porto  Rico 

E. 

57-8 

11 

e  17   47 

?S 

(e  17 

47) 

—   9 

32-1 

32-6 

X. 

57-8 

11 

e  17   52 

?s 

(e  17 

52) 

—   4 

35-2 

— 

Oaxaca 

59-8 

335 

10  38 

+  27 

19 

IS 

+  57 

29-4 

31-8 

Tacubaya 

E. 

62-8 

333 

10  31 

0 

19 

9 

+  11 

31-4 

38-4 

X. 

62-8 

333 

10  28 

—      o 

19 

6 

30-5 

36-3 

Cape  Tc)\vn 

71-5 

120 

20   44 

?s 

(20 

44) 

30-4 

34-9 

71o 

120 

21     5 

JS 

(21 

5) 

+  21 

31-3 

46-2 

C'lu'istchurch 

77  G 

225 

33  43 

l 

— 

57-4 

78-9 

Wellington 

77-9 

227 

e  12  43 

+  37 

e  22 

19 

+  20 

— 

46-4 

Georgetown 

E. 

77-9 

359 

e  12   25 

-rl9 

— 

- 

— 

e  38-4 

— 

X. 

77-9 

359 

e  12   25 

+  19 

22 

9 

+  10 

e  39-7 

— 

Wasliingtou 

77-9 

359 

12  23 

^17 

22 

3 

+   4 

e  37-8 

— 

Tucson 

E. 

78-9 

330 

— 

— 

e  IS 

35 

? 

34-4 

43-0 

Ithaca 

81-5 

359 

— 

— 

e  22 

37 

-'l 

38-4 

— 

Chicago 

81-6 

351 

12  37 

-r    9 

22 

41 

-   1 

39-4 

— 

Ann  Arbor 

E. 

81-7 

354 

— 



21 

55 

-48 

36-7 

— 

X. 

81-7 

354 

11   55 

-34 

21 

49 

-54 

36-6 

— 

Toronto 

82-7 

356 

— 

— 

e  23 

31 

+  37 

e  35-4 

64-9 

Ottawa 

84-4 

0 

i  12  58 

+  14 

i  23 

10 

—    2 

e  401 

— 

Apia 

86-9 

258 

— 

— 

e  24 

31 

+  51 

37-4 

— 

Berkeley 

88-5 

325 

— 

— 

— 

- 

— 

e  42-4? 

— 

Melbourne 

95  1 

210 

24  49 

'S 

(24 

49) 

-18 

45-8 

50-9 

Riverview 

95-8 

218 

e  24   22 

?S 

(e  24 

22) 

-52 

e  44-5 

48-5 

Sydney 

E. 

95-8 

218 

— 

— 

44 

25 

i 

46-9 

49-0 

Victoria 

97-5 

330 

i  26  23 

?s 

(i  26 

23) 

+52 

49-0 

53-0 

San  Fernando 

98-2 

50 

24   13 

?s 

(24 

13) 

-85 

54-1 

66-4 

Honolulu 

98-5 

290 

— 

— 

e  25 

25 

-16 

46-4 

53-4 

Rio  Tinto 

98-9 

49 

19  25 

?PR, 

— 

- 

— 

- — • 

55-4 

Coimbra 

E. 

99-5 

45 

e  14   27 

+  19 

24 

39 

-72 

45-3 

53-4 

X. 

99-5 

45 

13  32 

-36- 

— 

- 

— 

441 

53-3 

Adelaide 

100-0 

208 

— 

— 

e  24 

43 

-73 

e  50-0 

55-8 

Granada 

100-2 

50 

13  35 

-37 

i  27 

41 

+  103 

— 

— 

Algiers 

104-0 

54 

e  16  40 

+  130 

24 

52 

-101 

40  -9 

57-1 

Tortosa 

105  1 

50 

e  24   25 

?S 

(e24 

25) 

-138 

e  48-4 

65-2 

Barcelona 

E. 

106-4 

50 

— 

— 

e  26 

42 

-14 

e  47-6 

56-9 

X. 

106-4 

50 

— 

- — 

— 

- 

— 

e  37-4 

54  0 

Perth 

108-4 

190 

26  45 

?s 

(26 

45) 

-29 

— 

— 

Puy  de  Dome 

109-4 

45 

28  45 

?s 

(28 

45) 

+  82 

— 

— 

Oxford 

110-8 

38 

— 

— 

e25 

32 

-123 

47-9 

59-6 

Paris 

111-0 

42 

— 

— 

e  28 

40 

+63 

50-4 

59-4 

Kcw 

111-1 

39 

26  25 

?s 

(26 

25) 

-73 

— 

74-4 

Stonyhurst 

111-5 

37 

20   25 

2PRi 

27 

7 

-35 

50-8 

69-6 

Moncalieri 

111-7 

48 

e  21   11 

?PR, 

35 

19 

?SR, 

49-1 

73-4 

Besan^on 

112-0 

46 

- — 

— 

— 

- 

— 

50-4 

— 

Rocca  di  Papa 

1130 

53 

e  20  55 

2PR, 

— 

- 

— 

e  55-9 

69-9 

Uccle 

113-2 

41 

e  19  43 

?PRi 

129 

0 

+64 

51-4 

61-0 

Florence 

113-2 

50 

— 

— 

26 

25 

-91 

— 

63-4 

Zurich 

113-5 

47 

— 

— 

— 

— 

e  51-6 

— 

Pompeii 

113-6 

56 

19  43 

J  PR. 

28 

43 

+44 

56-4 

68-4 

Strasbourg 

113-7 

45 

e  19  12 

? 

e  28 

25 

+  25 

52-0 

64-7 

De  Bilt 

114-2 

41 

— 

— 

e  27 

24 

-40 

e  51-4 

61-4 

Padova 

114-4 

50 

20  54 

?PR. 

30 

39 

i 

52-5 

75-6 

Seychelles 

116-7 

120 

32  25 

? 

. — 

— 

— 

69-8 

Hamburg 

117-5 

41 

e  20     1 

?PR. 

— 

• — - 

e  51-4 

68-4 

Vienna 

118-5 

49 

e  20   10 

?PRi 

e  31 

19 

■? 

e  50-4 

61-6 

Helwan 

E. 

119-8 

75 

22  31 

1 

— 

— 

— 

82-7 

X. 

119-8 

75 

23  31 

? 

— 

— 

— 

79-7 

Batavia 

134-8 

180 

— 

— 

— 

— 

56-8 

56-9 

Colombo 

140-5 

138 

71   25 

?L 

79 

25 

1 

83-4 

85-4 

Kodaikanal 

141-8 

130 

50     7 

i 

— 

— 

72-7 

80-3 

Bombay 

145-4 

117 

71   24 

?L 

— 

— 

(71-4) 

— 

Manila 

152-1 

213 

e  24  25 

?PR, 

6  42 

25 

?SR, 

— 

Taihoku 

160-6 

229 

— 

— 

e  48 

20 

? 

e  54-4 

— 

Zi-ka-wei 

164-9 

244 

— 

— 

e  34 

57 

? 

e  49-8 

— 

For  \ofes  see  next  page. 
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Notes  to  Dec.  lOd.  4h.  'Zom.  35s. 

Additioual  readings:  La  Paz  gives  alsu  LE  +12-2iniii.,  T„ -Ih.^uui.  I2s. 
Epicentre  39'-0S.  72  -OW.  Porto  Rico  gives  S  as  P  and  records  eSE  =^ 

r24m.l58.  Cape  Towu  S  = +28m.39s.  and   +25rQ.35s.  Christciiurch 

S  = +42m.25s.,  SRi  =- +47ui.l3s.  WelUiigton  e  = +14m.49s.,  +16m.l3s., 

and    H-22m.37s.  Georgetown  LE  = +41 -im.,  LN  - +44-4m.  Wash- 

ington   Ij  =  +59-4ni.  Cliicago    L  =  4-44-4ni.    and    +56-4m.  Toronto 

S--l-26m.37s.,  cL  - -f  46-Sm.,  and  +490m.,  L-+60-]m.,  eL  =  +64-6m., 
L  =  +76-7m.,  eL  =  +106-lni.,  L(Rep.)  =  +142-8m.  and  +173-4m.  Ottawa 
L=+46-4m.,     +o9-4m.,    and     +69-4m.,    To  =41i.26m.l9s.  Melbourne 

S -= +33m.55s.,    SRi  =^ +38ni.5os.,    SR^  = +40m.55s.  Riverview    eis!^ 

r31m.52s.,  e  =  +41ni.0s.,  and  +41m.'31s.,  MZ  =  +47-7m.,  MN  =  +52-6m. 
Victoria  iS -= +31m.48s.,  eL  =  +77-6m.  San  Fernando  MN  =  +62-4m. 

Honolulu    i=+33m.7s.,     L-=+42-3m.  Adelaide    i  = -f-27m.25s.,    e  = 

+  29m.55s.,  +32m.37s..  +34m.37s.,  +37m.ls.,  and  = +41m.25s.,  i -- 
+  44m.49s.,  and  +47ni.49s.,  e  -  +69-7ra.  Algiers  L  = +37  ^m.      Oxford 

c=+39ni.ls.  Paris     e  ^ +34ni.39s.  Moncalieri     MN  ^ +65-0m. 

T'cclo  i  =^  +35ni.l()S.,  MN  ^-  +59-Gui.  Strasboiu-g  MN  =  +o8-6m.  De 

Bilt  eE  -  +23in.36s.,  e  ^  +29m.l.5s.,  e  -  +35m.31s.,  MN  =  +70-6m. 
Epicentre     39=-4S.     72--0\V.  Hambuig    MNZ=-+G3-6m.  Vienna 

eZ  = +33ni.30s.,  eSE  - +45u3.20s.,  cLE  -  4^56-4m.,  MZ=+70-9m.  All 
these  readings  are  given  as  on  9d.  Batavia  i  =  +23ni.lls.,    +2om.l7s.. 

and  26m.54s.,  L  =  +71-2m.,  eL  = +93-lm.,  eLE  = +103  1m.,  108-4m.,  and 
115-4m. 

Dec.  lOd.  18h.  35m.  18s.     Epicentre  36°-7N.  21°-0E.  (as  on  1920  Dec.  8d.). 

A- +-749,  B-  +  -287,  C  =  +-598;         D  =  + -358,  E=--934; 
G  =  +-55S,  H  =  +-214,  K  =  --802. 

A       Az.           P.       O  -C.         S.  ,  O  -C.  L.  M. 

o          o          m.  s.         s.          m.  s.  s.  m.  m. 

1   10  +1  i  1-2  1-9 

—  —  (30)  4-7 
3  30  -10  —  4-9 

—  —  (7j7)  — 

—  —  —         7-8 
6  16          ih          (6-3)         — 

—  —      e6-3  8-7 

—  —   o  10-2 
De  Bilt                     190     329         —             —      e  7  48        -14    e  10-7       12-3 

Additional  readings  :    Athens  gives  MN  =  +l-6ni.  Helwan  PN  =  +6ni.42s. 

De  Bilt  MN  =  +10-9m.,  T„  =18h.35m.21s. 

Dec.  lUd.  Readings  also  at  Ih.  (near  Nagasaki),  3h.  (Stonyliurst  (3)  ),  6h.  and 
8h.  (La  Paz),  12h.  (Apia  and  Helwan),  13h.  (La  Paz  and  near  Athens  (2) ), 
17h.  (La  Paz),  18h.  (Apia  and  La  Paz),  201i.  (Batavia),  22h.  (near  Tacu- 
baya). 

Dec.  lid.  211i.  22m.  18s.      Epicentre  14'-5N.  91"0\V  (as  on  1920  Mar.  23d.). 

A  =  -017,  B  =  --968,  C  =  +  -250;  D  =  -1000,  E-=+-018; 

U  =  --004,  H  =  --250,  K  =  --968. 

A  Az.           P.  O-C.         S.  O-C.        L.  M. 

o  m.  s.  s.  m.  8.  s.  m.  m. 

Oaxaca                     e.  0  1  296  2   19  +46  —  —  3-6  4-0 

N.  6  1  296  —  —  —  —  3-3  3-7 

Tacubaya  9-3  304  2  44  +24  4  54  +44  51  5-5 

Vieques                    E.  24-8  78  —  —  e  14  21  ?L  16-3  — 

Tucson                     E.  25-4  318  —  —  —  —  e  16  0  18  0 

Georgetown  27-3  24  e5  42  -19  11   26  +40  e  16-4  — 

Washington  27-3  24  6     1  0  11   25  +39  e  16-3  — 

Chicago  27-4  6  4  40  -82  10  28  -20  11-7  — 

Ann  Arbor              e.  28-5  12  5  48  -25  11   42  +3t  15-7  — 

N.  28-5  12  6    12  -    1  11    18  +10  15-9  — 

Ithaca  30-7  23  —  —  e  12   24  +38  19-4  — 

Toronto  30-8  17  —  —  12     6  +18  i  18-3  20-3 

Ottawa  33-5  2(1  8  27  2I'K,  12  30  -   2  e  14-6 

Berkeley  36-2  316  —  —  —  e  19-7 

La  Paz  38-3  143  7  37  -   3  13  35  -   7  18-2  22-51 

Continued  on  next  paffc. 


Athens 

2-5 

60 

i  0  41 

+    2 

Pompeii 

6-4 

310 

3     0 

JL 

Rocca  di  Papa 

8-1 

311 

e  1   36 

-27 

Helwan 

110 

125 

7   42 

?L 

Padova 

111 

324 

3  10 

+  24 

Vienna 

12-0 

345 

e  3  39 

+  40 

Moncalieri 

130 

314 

e  4   21 

+  68 

Strasbom-g 

15-3 

325 

— 

— 

Uccle 

18-4 

325 

— 

— 

187 


Az. 


P.        O  -C. 


0-C. 


M. 


Victoria 

431 

329 

— 

— 

(14  25) 

-24 

e 

25-0 

29-3 

Honolulu 

03 -7 

287 

e  11   54 

+  78 

i  20   24 

+  75 

30-0 

361 

Coimbra 

75-2 

52 

— 

— 

(e  21    52) 

+  24 

e 

21-9 

— 

Ediubxu'sh 

76-8 

35 

— 

— 

— 

— 

. — 

51-7 

Rio  Tiuto 

76-8 

54 

22  42 

?S 

(22  42) 

+  55 

— 

25-2 

San  Feruaudo       n.       77-3 

55 

15  42 

?PRi 

— 

— 

— 

47-7 

Stonyhurst 

77  o 

37 

22  30 

?S 

(22  30) 

-35 

43-2 

52  -2 

Oxford 

78-5 

40 

— 

— 

— 

— 

39-2 

471 

Kew 

79-2 

39 

— 

— 

— 

— 

— 

53-7 

Paris 

81-4 

42 

— 

— 

— 

— 

e 

48-7 

50-7 

Uccle 

82-2 

40 

— 

— 

e  22  42 

-   G 

e 

38-7 

51-7 

Do  Bilt                   E.       82 -5 

38 

— 

— 

e  22  54 

+   2 

u 

39-7 

51  0 

X.       82  o 

38 

— 

— 

— 

. — - 

e 

37-7 

50-0 

Hamburg 

84-7 

37 

— 

— 

— 

— 

e 

47-7 

— 

Strasbom-g 

84-9 

41 

e  12  49 

4-    2 

— 

— 

e 

44-7 

50-7 

Rocca  di  Papa 

90-3 

47 

— 

— 

— 

— 

e 

41-3 

40-3 

Helwan 

108-9 

51 

28  42 

?SK, 

— 

— 

— 

— 

Melboiu'nc 

125-6 

234 

. — 

— 

— 

— 

e 

01-2 

67-7 

Adelaide 

131-1 

235 

— 

— 

— 

— 

e 

62-7 

72-4 

Additional  readins^s  :    Oaxaca  gives  ilZ  =  +3-8in.         Tacubaya  MX  =  +5-9iu. 
Readings  given  ais  at  20h.  Tucson  cE  =-  +8m.36s.,  eN  =  +  14m. 9s.,  eE  = 

--14m.34s.,    eLX  =  — 17  0ni.  Georgeto^\"n   eX  = -r4m.53s.  Chicago 

L  =  +18-7m.  Toronto    SRi?  = -i-13m.24s.,    eL--+24-3m.  Ottawa 

L=+18-7m.,    To  =21h.25m.41s.  Victoria   gives    S    as    L.         Adelaide 

e=-  +66 -4m. 

Dec.  lid.  Readings  also  at  Ih.  (San  Fernando),  21i.  and  3h.  (Zante),  Oh.  (La  Paz), 
7h.  (Zante  and  Manila),  llh.,  14h.,  18h.  (2),  and  19h.  (La  Paz). 

Dec.  12d.  Readings  at  Ih.  (La  Paz),  3h.  (Vienna,  Sti-asbourg,  and  near  Zurich), 
61i.  (La  Paz),  7h.  (Apia  and  La  Paz),  8h.  (near  Tacubaya),  14h.  (Padova 
and  Florence),  15h.  (Point  Loma). 


Dec.  13d.  3h.  42m.  30s. 

A  =  --914,  B  = 
G 


Epicentre  7''-0S.  157'-0E. 

+  •388,  C  =  -122  ;  D  = 

=  +•112,  H  =  --048,  K  = 


+  •391,  E  =  +-920 
•993. 


The  origin  of  1918  July  21d.  7' 
and  Batavia. 


•OS.  155' -OE.  is  too  far  to  the  west  to  suit  Honolulu 


A 


Riverview 

Adelaide 

Melbourne 

Wellington 

Clu'istchm-ch 

Perth 

Batavia 

Honolulu 

Victoria 

Chicago 

Toronto 

Ottawa 

GeorgetowTi 

Wasliiugtou 

Helwan 

De  Bilt 

La  Paz 

Stonyhurst 

Paris 

Coimbra 

San  Fernando 


27 

32 

32 

37 

39 

45 

49 

52 

88 

113 

118 

120 

122 

122 

124 

129 

129 

130 

132 

144 

146 


Az. 

191 

210 

198 

159 

162 

231 

269 

57 

41 

47 

42 

40 

47 

47 

301 

337 

120 

342 

337 

340 

335 


e  o 
e  6 
12 

e  7 
7 


57 
18 
12 

42 
36 


8  30 
e  9     8 

9  24 
22  37 
29     7 


O-C. 
s. 

—  5 
-36 

?S 

—  6 
-10 

—  s 

+    2 
+   2 

?S 

?s 


m.  s. 

10  42 
i  11  30 
(12  12) 
i  13  42 

14     0 


O-C. 


-   0 
-49 


+    7 
-   8 


L. 

m. 

e  116 

139 

17-1 

i  17-5 


i  17     6 

(22  37) 
35     0 

e  36  55 
e  34  41 


+  17 

-81 
?SR, 


20  30      ?PRj        — 


19  44 

34  30 

24  30 

115  30 


[+27]      31      9 
?PR,        — 


24-1 
20-0 
40-4 
e  39-7 
e  05-0 
?SR,  e  56-5 
?  59-5 

—  e  58-5 

—  e  57  5 
?  63-5 


e  57  • 


M. 

m. 
141 
17^8 
178 
23  5 
23-6 


35  2 
47  4 


81-8 


64-7 

67  0 

1335 


—  —  —     126-5 

gives  also  PS  = +llm.29s.,  MZ  =  +14^8m., 
J  =  +9m.0s.,  i  =  +12m.l2s.,  SRi  =  +13m.0s., 
Melbourne  S  =  +  15m. 54s.,  SR,  =  +  16m. 12s. 
Victoria     S  =  +29m.3s.  Chicago 

67 -5m.  Toronto    e  = +59m.48s.,    eL  = 

80-5m..  and  +83-8m.  Ottawa  LE  =  +695m.  and  79^5m.  George- 

tovra    LE  =  +585m.  Helwan    PX  ■- +27m.30s.  De    Bilt    ePRi  = 

+  22m.336.,  MX  =  +639m.  La  Paz  i  = +23m.42s.,  L  =  +565m.,  To  = 

3h.48m.39s.  San  Fernando  MX  =  +118-5m. 


Additional  readings  :     Riverview 
To  =3h.42m.28s.  Adelaide 

i  = +16m.6s.,  and  +17m.0s. 
Clu-istchm-ch     SRi  =  ^17m.42s 
L  =  +53-5ni.,    +55 •5m.,  and   - 
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Dec.  13d.      Roadinss  also  at  Ih.  (San  Feinando),  loh.  (Sau  Feruaudo),  16h.  (2) 
aud  17h.  (La  Paz),  211i.  (Taihoku). 

Doc.  lid.     Readings  at  2h.   (near  Osaka),  oh.   (Taihoku),   llh.   (Hohvan).   l'2h. 
(La  Paz),  15h.  (Stonyhurst),  22h.  (near  Tokyo). 

Dec.  lod.     Rcadin!?s  at  Ih.  (Florence),  3h.  (Pomt  Loma),  (31i.  (near  Tokyo),  7h. 
(Florence  aud  near  Mizusawa),  12h.  (near  Manila). 

1920.     Dec.  16(1.  12h.  5m.  43s.      Epicentre  35°  79N.  105°  74E. 

A  =  --219,   B-  -7-781,  C  =  +-585  ;  D  =  + -963,  E  =  -271  : 

G  =  -158,  H  =  +o63,  K  =  --811. 


See  Note  at  end  for  discussion  of  these  adopted  values. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

^ 

^ 

ni 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

13-9 

103 

i  3 

33 

+    8 

e  6     2 

-   4 

— 

— 

Ho  koto 

17  1 

131 

7 

+    1 

5  50 

-84 

7-7 

10-3 

Taihoku 

17-4 

122 

i  4 

25 

+  15 

(7   50) 

+  29 

7-9 

— 

Calcutta 

X. 

201 

233 

47 

+   5 

8  29 

+    4 

— 

— 

Xat?asaki 

20-2 

91 

34 

-    9 

(8   18) 

-   9 

8-3 

59-7 

Kobe 

E. 

24  0 

83 

27 

-01 

(8   33) 

-71 

8-6 

— . 

N. 

24-0 

83 

6 

15 

^47 

(9  37) 

—   7 

9-6 

. — . 

Osaka 

24-4 

83 

5 

30 

2 

(9  52) 

0 

9-9 

101 

Manila 

25-2 

142 

e  5 

40 

+   0 

9  57 

-10 

12-0 

12-4 

Nagoya 

25-4 

82 

5 

39 

-    3 

— 

— 

— 

— 

Tokyo 

27-6 

80 

0 

1 

-    3 

(10  55) 

+    3 

10-9 

29-8 

Miausawa 

E. 

28-1 

72 

0 

1 

-    8 

10   39 

—  22 

— 

— 

>7. 

28  1 

72 

0 

3 

-    0 

10   39 

-22 

— 

— 

Ootomari 

29-7 

57 

0 

11 

-14 

(11      5) 

-24 

11-1 

— 

Bombay 

33-4 

248 

0 

40 

-14 

— 

— 

— 

Kodaikanal 

36-2 

232 

7 

23 

-   1 

— 

— 

10-9 

28-4 

Colombo 

37-3 

220 

0 

59 

-33 

8  47 

J 

11-8 

— 

Batavia 

42  0 

178 

i  8 

0 

—   5 

14   38 

+    3 

— 

15  0 

Malabar 

43  1 

177 

i  8 

15 

-   4 

e  14  47 

-    2 

1  22-0 

Lembers' 

58-4 

312 

e  9 

59 

-   2 

e  17   59 

—   5 

e  21-9 

31-9 

Hehvan 

61-3 

288 

10 

5 

-16 

Seychelles 

61-8 

241 

11 

47 

4-83 

— 

— 

20-3 

— 

Athens 

E. 

63-3 

299 

e  10 

29 

—    5 

19     4 

-   1 

e  32-3 

37-4 

N. 

63-3 

299 

— 

- 

— 

— 

— 

e  29-8 

36  0 

Vienna 

E. 

03-7 

312 

i  10 

39 

1-    3 

i 19   10* 

+   7 

e  23-8 

36-6 

X. 

63-7 

312 

i  10 

37 

-f     1 

19   13 

-r    4 

e  26-3 

32-3 

7.. 

63-7 

312 

e  10 

33 

—    3 

19  15 

+   6 

— 

37-8 

Ilauibur^' 

■/.. 

050 

319 

e  10 

45 

0 

i  19  35 

+  10 

129-7 

— 

l^adova 

07-8 

311 

11 

0 

i-    3 

26-9 

30-5 

Pompeii 

G8-3 

305 

12 

17 

-1-71 

21   17 

+  71 

28-3 

39-3 

De  Bilt 

C8-3 

320 

11 

10 

-1-   4 

20     7 

+   1 

32-3 

— 

Perth 

(58-4 

171 

41 

32 

?L 

— 

— 

(41-5) 

— 

Chur 

68-0 

313 

11 

12 

-t-   4 

20     8 

0 

— 

Strasbom-g 

08-7 

315 

i  11 

0 

-   3 

20      3 

-   7 

e  30-8 

35-3 

Zm-ich 

08-8 

314 

e  11 

7 

-   3 

e  20   10 

—    2 

— 

— 

Florence 

08-9 

310 

11 

17 

+   7 

20   12 

-    1 

24-5 

37-3 

Rocca  di  Papa 

K. 

091 

308 

i  11 

11 

-   1 

e  20  31 

+  10 

24-9 

38-2 

X. 

091 

308 

— 

— 

e  20  29 

+  14 

e  24-1 

— 

Milan 

09-3 

312 

11 

5 

—    8 

30  29 

?L 

(36-5) 

37-8 

Uccle 

09-3 

318 

e  11 

11 

—    -J 

20  20 

+   2 

34-3 

— 

Neuchatel 

09-9 

314 

11 

23 

+   7 

— 

— 

Besanoon 

70-3 

310 

11 

21 

+   2 

20  35 

+    5 

25-3 

— 

Moncalieri 

70-5 

312 

11 

22 

+   2 

i  20  32 

0 

25-7 

38-3 

Kew 

71-4 

321 

10 

17 

-69 

— 

— 

— 

— 

Paris 

71-4 

318 

c  11 

27 

+   1 

e  20  21 

-22 

— 

25-3 

Oxford 

71-8 

321 

11 

32 

+   4 

20  48 

0 

24-3 

— 

Sitka 

X. 

73-9 

30 

e  11 

48 

+   7 

e  21   18 

-)-    5 

33 -5 

40  1 

Barcelona 

75-8 

311 

11 

50 

+   2 

i  21   34 

-    1 

e  32-9 

48-3 

Adelaide 

77-1 

151 

i  11 

29 

-33 

i  22     5 

+  15 

c  35-3 

49-9 

Tortosa 

77-2 

312 

11 

57 

—    5 

21  50 

-    1 

34-0 

44-3 

Alfiiers 

78-0 

307 

12 

4 

-    3 

21   50 

-   4 

37-3 

45-8 

Riverview 

81-0 

143 

e  12 

32 

-i-    4 

i  22  45 

+   3 

c  33-6 

35-8 

Sydney 

81-0 

143 

12 

29 

+    1 

22  47 

+    5 

42-3 

45-7 

Melbourne 

82-1 

150 

12 

59 

+  28 

(22  47) 

0 

22-8 

— 

Granada 

82-1 

311 

e  12 

37 

-t-    (i 

22  49 

+    2 

- — 

— 

Honolulu 

82-5 

09 

12 

41 

+    8 

i  22  59 

-1-    7 

— . 

54  -3 

Coinibra 

10. 

82-9 

315 

12 

29 

-   6 

i  22  46 

-10 

40-6 

45-9 

Rio  Tinto 

83-4 

313 

10 

17 

?PR, 

._ 

— 

—  . 

51-3 

San  Feruaudo 

84  0 

311 

12 

41 

22  53 

-15 

32-0 

41-3 

Victoria 

85-2 

30 

13 

44 

+  i>b 

19  23 

-238 

i  31-1 

48-9 

■A. 

85-2 

30 

10 

47 

-122 

17   47 

{PR, 

27  -3 

17-3 

Continued  on  next  jiagc. 
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o  -o. 


o-c. 

8. 


M. 


Saskatoon 

N. 

88-1 

19 

12 

56 

-10 

23  36 

-17 

e  38-3 

50-3 

Apia 

921 

105 

13 

35 

+   7 

24   23 

-13 

43-4 

451 

Berke4ey 

E. 

94  0 

3(5 

c  13 

32 

-   6 

e  24     3 

-53 

e  41-4 

55-0 

X. 

94  0 

36 

e  13 

35 

-   3 

e  24      1 

—  55 

e  40-2 

59-6 

Z. 

94-0 

36 

e  13 

26 

-12 

— 

— 

e  41-8 

54-9 

Ottawa 

9S-S 

1 

13 

44 

-20 

24  23 

-81 

46-3 

— 

Denver 

E. 

99-4 

22 

23 

17 

?S 

(23   17) 

-153 

47-3 

52-3 

Wellington 

99-7 

135 

14 

17 

-  s 

24  47 

-66 

43-9 

67-9 

Christchnrch 

99-9 

137 

IS 

41 

?PR, 

25      5 

-50 

42-8 

690 

Xorthfleld 

100  •(» 

358 

— 

- 

24   42 

-74 

e  40-3 

60-3 

Toronto 

100-.-) 

3 

■ — 

- 

— 

24   35 

-86 

i  50-5 

62  1 

Ann  Arbor 

E. 

101-4 

0 

14 

17 

0 

24   29 

-100 

45-7 

62-2 

X. 

101-4 

6 

14 

11 

-   6 

24   35 

-94 

46-1 

62-2 

Cliicago 

101 -.1 

9 

14 

2 

-16 

24   17 

-113 

. — - 

— 

Ithaca 

101-7 

1 

i  18 

35 

?PRa 

— 

— 

42-8 

— 

Tucson 

E. 

103-7 

30 

18 

36 

?PRi 

— 

— 

43-8 

59-3 

Georgetown 

E. 

105-3 

2 

e  18 

49 

JPRi 

— 

— 

33-9 

59-3 

X. 

105-3 

2 

e  18 

43 

?PRx 

25      4 

-101 

46-3 

66-6 

Z. 

105-3 

2 

e  18 

46 

?PR, 

24   41 

-124 

e  33-8 

67-6 

Washington 

105-3 

2 

14 

24 

-12 

24   58 

-107 

43-3 

— 

Cheltenham 

E. 

105-4 

2 

19 

17 

?PR, 

— 

— 

45  -6 

66  -0 

X. 

105-4 

2 

18 

31 

?PR. 

— 

— 

56-9 

64-5 

Capetown 

1071 

240 

20 

11 

] 

27    41 

+  39 

53-2 

69-2 

Mazatlan 

113-5 

30 

— 

- 

■ — 

32   28 

I 

43-7 

59-2 

Taciibaya 

E. 

120-0 

27 

19 

49 

?PR, 

32   30 

■? 

53-5 

65-6 

X. 

120-0 

27 

19 

48 

2PRi 

30   34 

? 

59-3 

63-6 

Oaxaca 

X. 

122-9 

24 

21 

46 

?PR, 

33   21 

9 

55-0 

66-9 

Vieques 

E. 

125-3 

349 

— 

- 

— 

e  31      7 

j 

54  0 

70-7 

X. 

125-3 

349 

— 

- 

— 

e  32   29 

f 

57-8 

72-0 

Port  an  Pi-incc 

125-fi 

357 

— 

- 

— 

— 



71-8 

• — 

Balboa  Heights 

X. 

134-9 

6 

19 

55 

f-r25] 

28      1 

7 

33-7 

79-3 

La  Paz 

i:. 

IfiO-O 

342 

i  20 

15 

[-    7] 

31  27 

} 

68-9 

87-4 

X. 

ltiO-0 

342 

— 

- 

• — 

■ 

68-3 

76-4 

Additional    readings    and 

notes  : 

Calcutta 

PE  =  +4m.41s. 

0-C  = 

-Is.), 

To  =12h.5m.53s.  Osaka  MX  =  -10-Om.         Tokyo  S  =  -r7in.59s.   (?PR,), 

Batavia     i  = -t-gm.lOs.     and      -fl3-3m..     Tp  =12h.5m.34s.  Malabar     i  = 

-r 8m. 43s.,  iX  =  +9ni.35s.,  iE  =  —10m. 30s.,  iX  =^  —  10ni.55s.  and  ■fllm.55s., 
L=-rl7-0m.,    LME -= +18-8m.,    iL  =  ^-25-4m.  Ilclwan    PX  = -f  8m.29s. 

Athens  iE  =  -f  19m.lls.,  iX  =  ^19m.l5s..  SRi  =  +23m.l4s.,  SR.  =  -r25m.57s., 
T„=12h.5m.38s.  Vienna  ePRx  = -13m.29s..  PRoE  =  -14m.24s.,  ePR.  = 

+  14m.35s.      Epicentre     36  -OX.     106  -OE.  Hambiu-g     iSE  = -r  19m.24s.. 

iSX  = +19m.30s.,  eSR,  = -i-24ui.0s.,  eSR,  = +26m.46s..  To  =12h.5m.50s. 
De  Bilt  PRi  = -i-13m.41s.,  PR,  = -rl5m.l7s.,  To  =12h.5m.568.  Epicentre 
36°-0X.   105°-5E.  Padova  reading  has  been  increased  by   Ih.  Stras- 

bourg    PR-.  = -rl5m.25s.,     .SR,E  = -f  24m.40s.,     .SR,X  = +24m.549.,     .SR.X 

=  -r27m.28s.,  SR2E  = -27m.29s.,  MX  = +3S-2m.,  MZ  =  +42-5m.,  To"= 
12h.5m.52s.  Florence  P  =  +llm.l2s.,  S  = -t-20m.l7s.,  and  -r-20m.42s., 
L  =  -24-3m.  Rocca  di   Papa    iSX  =  +20m.7s.  and    -r20m.l7s.,     iSE  = 

-f20m.23s.,       eLV=-26-lm.  Milan    P  = -11m. 50s.  Uccle    iP  = 

+  llm.l6s.,  iPR,  =  +  15m.32s.,  SR,- -25ni.6s..  SRo=  T-27m.48s.  Epicentre 
3S°-0X.    IIO'-OE.,    To  =12h.5m.44s.  Moncalieri    MX  =  +37 -3m.  Paris 

iP= -^llm.30s.,      To  =12h.6m.l6s.  Barcelona  ?  = +26m.l78.,      MX  = 

+  41-0m..     To  =12h.5m.59s.  Adelaide     e  =  -10m.l7s.,     iP?  = +14m.5s.. 

iPR,  =  -^15m.29s..  ePR.?  =  -l-17m.5s.,  PR3  =  +18m.lls.,  then  8  'i'  readings 
followed  by  iSR»  =  -31m.5s.,  ePR^  =  -^32m.47s.  Algiers  MX  =  -44-6m., 

T„=12h.5m.53s.  Riverview     iP  =  ^12m.38s.     and      -12m.53s.,     PRi 


-•25T 


+  15m.49s.,  i=— 22m.o 
eSR,  =  +27m.37p.,  and  - 
Sydney  SR,  = +2Sm.lls., 
(?PR,),  SR,  = +20m.29s. 
Honolulu  i.SR,  =  +  28m. 53s 
SR,E  -  +28m.59s.,  SR.X  --  +31m.47s.. 
To  - +12h.5m.53s.  San      Fernando 

Victoria      SR,?  - -21ni.ls 

-i-24m.39s.,  i==-28m.21 


T-22m.59s..    and 
28m.47s.,        MZ  = 
SR„  =  -r32m.47s. 
Granada      iP  =- 
T„=12h.6m.6s., 

RoE  = 
MX  = 


-23m. Os.,    PS -- -23m.34s., 

46 -9m..        To=12h.5m.55s. 

Melbourne     S  =  +lXm.5s. 

12ra.47s..      To=12h.6m.6s. 

Coimbra  SRiX  -=  +  28m. 7s., 

+-32m.23s.,  MX-+43-8m., 

-45-3m.,      T„=12h.6m.l6s. 

SR.,  =  -22m.39s.,      SR,  -  +23m.27s.,      SR,  - 

L  =+38-3m.  Saskatoon  SR,X  = +29m.42s.. 


To  =12h.5m.56s.  Apia  i  -  +18m.l7s.,  PS  -  -25m. 35s.,  SR,  =-  -30m.35s., 

i  =  -^37m.l7s.,  and  ->-39m.l78..  To  =12h.5m.59s.  Ottawa  eE  =  +31m.306.. 

iX  =- +32m.21s.,    eLE  =  -40-3m.,    T„  =12h.6m.45s.  Wellington    ei'R,  = 

+  18m.41s.,  cS -^  — 25m.47s.,    -r  27m. 35s.,  and    -r33m.35s.  ( JSR,).  Xorth- 

fleld L  =  +49-3m.  and    +54  ^m.  Denver  LX  =  4-49-3m.,  MX  =  +51-3m. 

Toronto     PR,f  =  -i-23m.35s.,     SR,  -=  -^25m.53s.,     SR,  =  +28m.41s.,     SR3  -- 

+  33m.l7s.,  i=-39m.l7s.,  and  -41m.l7s.,  L?  =  +4"2-3m.,  eL  =  ^43-4m., 
L  =  +46-lm.         Chicago    PR,  =-- +18m.28.         Tucson   eX  = +18m.33s..    eE 

=  +26in.58.,  iE  =  +33m.27s.,  eX  =  +33m.57s.,  MX  =  ■65 -5m.  Washington 
PR,  = +18m.46s..      L-+54-3m.  Mazatlan      MX -= -r59-lm.  Oaxaca 

LE  and  LZ  =-  -54  ^m.,  ME  and  MZ  -  -67  -Om.  Vieques  eE  =  +37m.283.. 

iX-  -38m. 27s.,  eX      -43m. 278.       Port  au  Prince  LXW=  +54-3m.,  LXW  = 

+  73-3m.  Balboa  Heights  ME  = +76 •3m.  La  Paz  PR.  = +24m.25s.. 
PRs  =  +28m.21s..  i  = +31m.l3B.,  SR,  = +37m.53s..  To  =12h.6m.498. 
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It  is  important  that  the  material  supplied  by  this  earthquake,  probably  the 
best  observed  \\\t  to  tliis  date,  should  be  fully  scrutinized,  since  we  may  therefrom 
obtain  at  least  provisional  answers  to  several  important  questions. 

(1)  Are   the  Tables    of    Dr.    Klotz    preferable   to   those   hitherto 
adopted   for   use? 

At  the  Madrid  meetinff  of  the  Geodetic  and  Geophysical  Union,  M.  Somville 
expressed  the  opinion  that  the  tables  of  Dr.  Klotz  save  rather  more  accordant 
residiials  than  those  in  use.  It  so  happened  that  the  work  at  Oxford  had  just 
reached  this  earthquake,  which  awaited  final  examination  on  Professor  Turner's 
return  from  Madrid  ;  and  the  residuals  were  therefore  first  examined  on  tills 
point.  The  epicentre  adopted  was  35'oX.  105  -SE.,  and  To  =Dec.  lfid.l2h.5m.4fis. 
These  were  ultimately  given  slisht  corrections  in  view  of  the  discussion  which 
follows  ;  but  these  approximate  values  suffice  for  the  moment. 

The  following  table  shows  the  mican  con-ection  to  tables  at  various  epicentral 
distances,  accordina,"  to  both  sets  of  tables  : — 

Mean  Corrections. 


Limits  of 

No.  of  Obsn. 

Adopted 

Tables. 

KlOtZ'9 

Tables. 

A 

P. 

8. 

Sp. 

SS. 

8T„ 

8  p. 

SS. 

8t„ 

s. 

S. 

s. 

s. 

s. 

s. 

10-20 

5 

4 

-rl-4 

-f  3-5 

-   1-2 

-i    6-8 

+  8-2 

+  5-0 

21-30 

5 

5 

-9-4 

-14-2 

-   3-4 

-  80 

-13-2 

-   1-5 

31-50 

4 

2 

-7-2 

+   1-5 

-18-1 

-   2-2 

+  7-5 

-14-3 

51-64 

3 

3 

-5-8 

-  2-0 

-10-6 

-   10 

1-  3-8 

-  7-0 

65-70 

10 

8 

-3-4 

-   1-9 

-   5-3 

'-  3-8 

+  5-8 

-;-  1-3 

71-80 

9 

8 

-3-8 

-   4-1 

-   3-4 

-:-  5-2 

+  5-4 

+  4-9 

81-89  8        7  -2-1         -   6-6         +  3-4  .-lO'D  f  S'l         -:-16-l 

Looking  first  at  the  corrections  for  P  and  S,  these  results  show  that  neither 
set  of  tables  can  be  considered  as  finally  satisfactory  :  both  require  corrections 
on  the  evidence  of  this  well-observed  earthquake,  and  those  of  Klotz  do  not  seem 
to  be  apprecialily  neai'cr  finality  than  tho.se  in  use.  It  is,  however,  important 
to  note  that  the  real  questios  is  not  whether  Klotz's  tables  are  better  than  those 
in  use,  btd  whether  they  show  an  advance  sufficient  to  justify  a  change.  A 
change  is  apt  to  cause  confusion,  and,  in  view  of  the  large  number  of  results  already 
obtained  with  the  adopted  tables,  a  change  to  others  could  only  be  justified  by  a 
considerable  gain  in  accuracy.  It  may  fairly  be  claimed  that  no  such  gi'cat  gain 
is  indicated  by  the  P  and  S  residuals. 

But  there  is  another  way  of  looking  at  the  matter,  which  M.  Somville  ex- 
plicitly mentioned.  He  remarked  that  he  had  foimd  the  values  of  To,  dedueed 
from  S  — P  and  P,  more  accordant  with  Klotz's  tables  than  with  the  adopted 
tables.  To  test  this  point  the  corrections  to  To  (ST„)  have  been  calculated  from 
the  above  residxials  in  the  usual  way.  Thus  the  first  i)air  SP=-)-l-4s.,  5s - 
+  3 -58.,  give  8(S— P)  =- -f  2-ls.  Since  S— P=0-8P  approximately,  the  inferred 
value  of  8P  from  S(S— P)  is  -f  2-l8. +0-5s.  =- +2-6s..  showing  that  To  must  be 
corrected  by  +l-4s.  — 2-6s.  =  — l-2s.  as  shown  imder  heading  8To.  The  numbers 
in  both  these  columns  show  a  negative  dip  near  A  =50",  the  3rd  line  being 
especially  largo  ;  liut  t  he  number  of  S  observations  is  very  small  and  the  accidental 
error  may  be  large.  The  recovery  to  positive  values  of  8To  near  A  —80^  is, 
however,  much  more  marked  for  Klotz's  tables,  and  the  values  of  8To  are,  in 
fact,  much  less  accordant  with  his  tables  than  with  tliose  adopted.  To  exhibit 
the  matter  in  another  way,  the  individual  corrections  ST„  deduced  from  the 
various  oliservatories  were  collected,  omittii.g  (as  affected  witli  largisli  accidental 
error  in  eitlier  P  or  S)  Hokoto,  Kobe,  Colombo,  Pompeii,  Milan,  Adelaide,  Mel- 
bourne, Victoria,  and  all  stations  witii  /  txr  .  Tlie  results  are  arranged  in  order 
of  maguitude. 
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Individual  Corrertions  STj 


Adopted 

Tabic 

s. 

Klotz's 

Tables. 

s.        s. 

s. 

s. 

s. 

s. 

8.             S. 

-r20      -19 

-1-13 

+  9 

-f33 

+21 

-f21     -f20 

--8      -r    7 

—  7 

->  5 

-t-19 

-+-16 

-fl5     -H4 

-r    5      -    4 

4 

-  3 

^14 

-i-14 

-rl3     -1-11 

+  2     -f  1 

-r    1 

0 

-  9 

-f-  9 

■+-  9     -h  8 

-1-2 

-   2 

-  4 

-f  7 

+  7 

-r  8     -f  6 

-5-6 

-  6 

-  6 

-  5 

0 

0          0 

-6-8 

-   9 

-10 

-  2 

-  3 

-  3     -   3 

-10     -10 

-12 

-13 

-   3 

-   5 

-   6     -   7 

-14     -14 

-16 

-18 

-  9 

-   9 

-12     -14 

-24 

-14 

M-aii^ 

-3s. 

Mean 

-f5s. 

Here  again  there  is  certainly  no  marked  superiority  of  Klotz's  tables  ;  and 
the  .systematic  differeuces  for  different  values  of  ,A  show  very  clearly  in  the  wide 
firap  between  -fSs.  and  0.*.,  or  in  the  double  maximum  :  a  featxire  also  shown  by 
the  adopted  tables  in  less  degree.  There  seems  no  good  reason  for  discussing  the 
Klotz  residuals  further.     We  proceed  to  the  next  question  : 


(2' 


How   accurately   can    the    Epicentre   and   To 
with    Adopted   Tables? 


be   determined 


The  above  discussion  shows  that  a  correction  STq  =  — 3sec.  is  required  to  the 
T„  originally  adopted,  making:  it  Dec.  16d.  12h.  om.  43sec.  Using  this  revised 
value,  the  residuals  SP  and  oS  were  converted  into  S  A  (by  use  of  the  adopted 
tables),  and  then  collected  according  to  Azimuth  roitnd  the  epicentre. 


Groups  in  Azimuth  were  formed  as  follows.  [A  preliminary  solution,  in- 
cluding Bombay  and  Taihoku,  showed  that  both  these  readings  stood  oitt  imduly  ; 
and  they  were  omitted  from  the  solution  below.] 


Mean 

No.  of 

Az. 

Stations. 

SA 

Sin  Z. 

Cos  Z. 

C. 

0-C. 

65 

6 

-o"28  = 

-r-91x 

-t--42v 

-0°30 

-t-0°02 

108 

3 

-013 

-^•95x 

-•31v 

-0-10 

-003 

157 

5 

-rO-20 

-r-39.x 

-  -92  "v 

-:-o-i9 

■J-001 

233 

2 

+  0-35 

-BOs. 

-■60'v 

-fO-33 

-H002 

310 

12 

-0-02 

-•78x 

■t--63'v 

-0-02 

-000 

317 

11 

^0-10 

-•68x 

-■73  V 

-007 

003 

Equating  the  S  A  to  an  expression  of  the  form  x  sin  (Az.)  -t-  y  cos  (Az.)  we  find 

X  =-  -0'-20  and  y  =-  -0'=-29, 

and  substituting  these  values  we  get  the  column  C.  The  residuals  O  — C  are 
smaller  than  might  have  been  expected  from  the  obvious  errors  of  the  tables.  We 
thus  obtain  the  corrected  epicentre 

;^5-7i)X.   105  ■74E., 

which  has  been  adopted  for  use.  It  is  not  intended  to  claim  the  second  decimal 
place  as  exact ;  but  it  will  serve  to  show  that  the  determination  is  probably  much 
more  accurate  than  usual. 


(3     Is   there    any   evidence   of  unusual    Focal    Depth? 

The  La  Paz  residual  [  -r7]  for  [P]  suggests  that  the  focus  was  rather  above 
the  normal :  i.e.,  nearer  the  earth's  sm-face,  which  might  accoimt  for  the  destruc- 
tive nature  of  the  shock.  But  the  observations  within  90"  of  the  epicentre  do  not 
support  this  view.  They  are  well  distributed  in  xVziniuth.  and  for  a  focal  height 
of  (say)  -010  above  normal,  terms  would  have  to  be  added  to  the  left  side  of  the 
above  six  equations,  which  are  all  negative,  and  range  from  — 0°-4  to  — 1°-3  in 
value.     The  solution  for  position  of  epicentre  would  no  longer  be  satisfactory. 
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Additional  Stations. 


After  the  above  discussion  had  been  completed  and  prepared  for  Press  as 
above,  the  first  of  the  Mo7wgraphies.  which  are  to  form  Series  B  of  the  Publications 
of  the  Central  Bureau  at  Strasbourg,  was  received.  It  contains  a  discussion  of 
the  ereolo!?y  of  the  regrion  (Chap.  I)  of  the  macrcseisniic  information  (Chap.  II), 
and  in  Chap.  Ill  observations  of  P  and  S  are  griven  for  a  niimber  of  stations.  No 
To  is  assigrned  :  but  the  epicentre  36"0X.  105 'oE.  is  adopted  (justification  is  to 
follow),  and  the  distances  of  the  stations  have  been  calculated  from  this  epicentre 
in  km.  The  Strasbourg:  list  does  not  contain  some  of  the  observations  griven  above, 
notably  those  from  Indian  and  American  stations.  On  the  other  hand  it  con- 
tains information  from  seventeen  stations  which  have  not  up  to  the  present  sent 
readinpR  to  Oxford.  These  are  p:ivcn  below,  with  their  distances  (in  deuces  and 
tenths)  from  the  Oxford  epicentre,  and  residuals  as  usual.  They  fall  naturally 
into  two  CTOups,  according:  cither  to  Azimuth  or  to   A- 


Group 

1.— Japanese. 

. 

A 

Az. 

P. 

O-C. 

s. 

O-C. 

SA'P). 

SA(S). 

o 

o 

m.  s. 

s. 

m.s. 

s. 

„ 

J, 

Jinsen 

16-8 

78 

3  18 

-44 

6  32 

-41 

-3-4 

-1-8 

Foukoiioka 

20-4 

89 

4  48 

--  2 

8  35 

•f  3 

-0-2 

-0-2 

Gifn 

25-2 

82 

5  33 

-   7 

9  49 

-18 

-0-7 

-0-9 

Mapha>i 

26-9 

79 

c6  23 

+  30 

11    8 

4-29 

-2-6 

■  1-6 

Miikaivama 

28-0 

74 

16  13 

-4-    5 

11     8 

-f  9 

-0  5 

-0-5 

Tvosi 

28-4 

80 

6    4 

-  8 

10  52 

-14 

-0-8 

-0-8 

Mean 

24-3 

80 

-  4 

-  5 

-0-27 

-0-20 

The  last  two  columns  show  the  change  of  A  required  to  satisfy  the  P  or  S 
observation  exactly.  But  the  .Tinsen  and  Macbasi  observations  suggrest  rather 
an  error  in  time  determination  than  in  A.  If  we  omit  them  the  mean  values  of 
8  A  are,  for  P,  —0  020  ;  for  .S  — 0'-22.  On  the  whole  a  mean  value  —0-^-20  is 
suggested  for  azimuth  80°, 


Group  II.— European. 


„ 

t, 

m.R. 

s. 

m.  <:. 

«. 

„ 

J, 

Abisco 

55-9 

334 

9  44 

-   1 

i  17  24 

-  9 

-0-2 

-0-7 

Upsala 

E. 
N. 

58-7 

324 

9  58 
e  10    0 

-  5 

-  3 

i  17  55 
i  17  55 

-12    1 

-12    \ 

-0-7 

-1-0 

Jena 

65-3 

318 

ilO  42 

-   5 

i  19  36 

~  7 

-0-8 

-0-6 

Dyce 

E. 

690 

327 

11  13 
e  11  14 

-r    2 

-  3 

20  16 
20  13 

-r    2     ( 
-    1     1 

+0-4 

00 

Marseilles 

E. 

72-8 

318 

c  11  45 
ell  45 

+  10 
+  10 

21  11 
21    8 

+  11     ( 

-^  8    \ 

_l-6 

+  0-8 

Clermont  Ferrand 

P.. 
S. 

72-8 

315 

11  40 
ell  42 

+  5 

+  7 

20  52 
20  55 

-  8    ( 

-  5    » 

-1-0 

-0-5 

Mean 

65-8 

322 

+  2 

-  2 

-0-22 

-013 

The  corrections  sugrgested  by  P  and  S  are  in  opposite  directions,  the  mean 
of  the  two  being  onlj-   +0°-04. 


Xow  the  Strasbourg  position  (36^0N'.  105°-5E.)  is  C^IN.  and  0'-24\V,  of 
the  Oxford  position  (35' -TGN.  105  •74E.).  Its  adoption  would  increase  A  for 
the  Japanese  stations  in  mean  azimuth  80",  by  0-2,  whereas  we  find  that  they 
suggest  a  decrease  of  0"-2.  And  it  would  diminish  the  A  for  European  stations  in 
mean  azimuth  322'  by  0'-3,  whereas  we  find  a  very  slight  -inrreasc  suggested. 
Hence  the  omitted  stations  do  not  in  themselves  in  any  way  favour  a  correction 
txjwards  the  .Strasbourg  epicentre  :  and  their  inclusion  in  the  above  discussion 
would  clearly  affect  the  position  adopted  very  slightly. 
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It  is  InterestiuK  to  Bee  what  epicentre  cau  be  deduced  from  the  macroseismic 
curves  drawii  in  the  Monograph  above  referred  to.  I,et  us  assume,  for  instaucc 
that  the  epicentre  O  is  an  approximate  centre  of  symmetry  for  the  contour  lines 
At  the  outset  we  do  not  know  the  position  of  O,  but  wc  cau  make  a  rougli  guess 
at  an  approximate  position  and  draw  througli  it  a  radius,  saj'  . 
C'i  B>  A.  OA,  Bi  Ci,  .  .  .  cutting  the  series  of  contours  in  Ai  Ao 
Bi  B2 ;  Ci  C2 ;  &c.  Then  if  O  is  a  centre  of  symmetry  we  should  have  OA,/OA 
=  OBi/OBo  =OCi/OC.,,  &c.  Measure  then  in  any  miit  the  distances  from  any 
arbitrary  zero  to  the  points  C;  B.  A-,  A,  Bi  d,  &c.,  and  let  them  be  .  .  . 
Co,  bo,  ao,  ai,  bi,  Ci  .  .  .  Tlie  distance  of  O  is,  of  course,  imkuowu  and  to 
be  foimd.     Denote  it  by  x.     Then 

X  —a,2      X  — b,       X  —c-  ,        X  —m.i 


ai— X       bi— X        Ci— X  nil— X 

where  ui;  and  mi  are  the  means  of  the  quantities  a^  bo  co,  .  .  .  ai  bi  Ci  .  .  . 
Tlie  ratio  k  is  thus  represented  by  any  one  of  the  ratios  (ao  — m2)/(ai  — mO  ;  and 
tlie  best  value  for  it  is  foimd  from 


k=  = 


(ao  —m-if  +  (ba  —ma)'  +  (Co  —m.,)-  + 
(ai  -mi)'  +  (bi  — m,)-  +  (ci  -m,)-  + 


Having  got  k  we  cau  find  x  from  each  of  the  individual  ratios  and  take  the  mean. 
Thus  X  -=ai  +(ag  -a,)/(k  +1). 

^Vith  the  position  of  O  thus  found,  draw  a  radius  at  right  angles  to  the  former 
and  repeat  the  process.  If  the  new  position  is  not  far  from  that  adopted  tliese  two 
operations  may  suffice  :  but  it  may  be  necessary  to  repeat  the  first  witli  a  radius 
parallel  to  the  original  one  through  the  corrected  position  of  O.  Applying  this 
general  procedure  to  the  particular  case  before  us,  a  radius  was  first  drawn  tlu-ough 
latitude  35  "-5  of  the  large  scale  diagi-am  in  the  Monographic  at  right  angles  to  the 
meridian.  The  longitudes  read  off  were  10G"-6'2,  10I-90  ;  107^-78,  lOI^oS  ; 
109^-38,  103-'-S9.  [They  were  actually  read  with  a  scale  of  sixteenths  of  an  inch, 
of  winch  21  go  to  the  degree  of  longitude,  and  then  reduced  to  decimals  of  a 
degree.] 

Hence  mi  =  (106-62  +107-78  +109-38)/3  -  107-93 
m.,  =  (104-90  +104-58  +103-89)/3  =  104-46 

k-  -  (1-31)' +  (0-15)-+ (1-45)-  _  „ .....  _  -„  „„.o. 
^  ~  (0-44)=+ (0-12)^ +  (0-57)'  -^  ^^-^^  68) 

The  three  deduced  values  of  x  are 

105^-38,   105''-45,   105'-37  ;     mean  105^-40. 

Taking  now  a  meridian  tluough  105"'-40,  the  latitudes  36^-60,  34°-60  ;  37''-21, 
34° -19  ;  38" -08,  33^-23  were  estimated  (the  last  pair  by  extrapolation).  Hence 
mi  =37-^-30,  mo=34=-01. 

(0-59)'  + (0-18)=+  (0-78)'-^^^^""^^  "''"^ 
The  tliree  deduced  values  of  y  are 

35°-57,  35°-66,  35°-58  ;     mean  35°-61. 


The  three  epicentres  found  are  thus 


Lat.  X.  Long.  E. 


8trasbom'g 

36-0 

105-5 

Oxford 

35-79 

105-74 

Contoiu's 

35-61 

105-40 

A  completely  independent  determination  by  Mr.  J.  S.  Hughes  gave 
Contours  (J.S.II.)  35-57  105-43 
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As  a  fjoueral  check  on  the  method  of  coutoun^  we  iiiuy  compare  the  ratios  of 
the  segmeutb  into  which  the  1  radii  are  divided. 


Segmentb. 
Contour.         Longitude.        Latitude. 


Inner 

Median 

Outer 


1-22  0-50 
2-38  0-82 
3-98    1-51 


0-99  101 
1-60  1-49 
2-47    2-38 


Mean 
of  4. 

C-93 
1-57 
2-58 


Residuals. 
Long. 


Lat. 


-0-10  -f-0-01 
+  0-15  -0-01 
^0-32  +0-14 


-Oil  -0-01 
^011  -0-24 
-^0-02  -0-46 


Means 
Ratios 


2-53 

1-42 


0-94 
0-53 


1-69 
0-95 


1-96 
1-10 


These  are  {jiveii  in  columns  2  to  o,  with  means  at  the  foot.  The  mean  of  these 
means  is  l°-78,  and  below  them  are  given  the  ratios  of  eacli  to  tliis  mean  value, 
representing  the  expansion  or  contraction  along  that  particular  radius.  lu  the 
6th  column  are  given  the  means  of  the  i  radii  for  each  contoiu'.  Multiplying 
0'-93  by  the  ratio  1-42,  we  get  I'' -32,  wliich  is  represented  by  the  observation 
JO. 22.  Thus  O—  C  =  — 0"-10,  as  entered  in  the  corresponding  place  imder  heading 
"  Residuals."  Some  of  these  are  large,  but  perhaps  not  more  so  than  inspection 
of  the  contom-  Hues  \vould  suggest.     The  curves  are  only  very  roughly  similar. 


Dec.  16d.  21h.  10m.  Os. 

A  =---949,  B  = 
G 


Epicentre  13^08.  166°-8E.  (as  on  1920  Dec.  7d.). 

-r  -222,  G  =  -  -225  ;         D  =  +  -228.  E  =  +  -974  ; 
=  +■219,  H  =  -051,  K  =  --974. 


A  very  rough  determination. 
A       Az. 


P. 


O-C. 


L. 


M. 


Apia 

20-S 

95 

14  55 

+    4 

19     4        -f 

24 

19-8 

— 

lUverview 

25-2 

213 

e  5  32 

-    8 

i  10     4 

-   3 

c  12  1 

131 

Melbourne 

31-5 

214 

— 

— 

— 

— 

16-8 

17-3 

Honolulu 

48-6 

46 

— 

— 

e  15     7 

54 

24-0 

32-6 

Batavia 

59-4 

270 

10      6 

_   2 

118   11 

-   5 

— 

— 

Victoria 

86-9 

36 

— 

— 

— 

— 

41-7 

44-2 

Chicago 

110-2 

49 

— 

— 

— 

— 

520 

— 

La  Paz 

1181 

117 

e  20  25 

?PR, 

— 

— 

60-1 

63-9 

Hamburg 

135o 

340 

— 

— 

— 

— 

e  68-0 

— 

Helwan 

135-6 

300 

23     0 

?PK, 

(36     0) 

I 

— 

— 

De  Bilt 

138-2 

343 

— 

— 

— 

— 

e  66-0 

75-3 

Uccle 

139-6 

343 

— 

— 

— 

— 

e  67-0 

77  0 

Coimbra 

152-5 

352 

— 

— 

— 

. — 

e  750 

— 

Rio  Tinto 

154-5 

348 

91      0 

»L 

— 

— 

(91-0) 

1050 

San  Fernando 

X 

155-7 

346 

24     0 

?PR, 

— 

— 

94-5 

dditional  readiuj. 

s  :      IMverview  gives 

also  MZ  =  +14 -2m. 

Clucag 

o  L  = 

+  700m. 

De   Bilt 

cPR, 

=  +23m.6s.,   MN  =  +79-6m. 

T 

=  21h.9m.50s. 

Dec.  16d.  Iteadings  also  at  Oh.  (Mobile  and  Algiers),  4h.  (uear  La  I'az), 
5h.  (Taihoku),  Oh.  (Taihoku  and  Zi-ka-wei),  8h.  (Zi-ka-wci  (2)  and 
Taihoku  (6)  ),  91i.  (Zi-ka-wei  and  Taihoku),  llh.  (Apia).  Mh.  (La  Paz), 
17h.  (La  Paz,  De  Bilt,  and  Algiers),  19h.  (near  Taihoku  (2)  ),  20h.  (Do 
BUt,  Helwan,  and  Uccle),  23h.  (La  Paz). 


Dec.  17d.  3h.  38m.  28s.     Epicentre  22"-0N.  123°-5E.  (as  on  1918  April  Id.). 
A  =  - -512,  B  =  +  -773,  C  =  +  -375  ;         D  =  +  -834.  E  =  +  -552  ; 
G  =  --207,  H  =  +-312,  K  =  --927. 


A       Az. 


Tailioku 

Hokoto 

Manila 

Zi-ka-wei 

Helwan 

De  Bilt 

Helwan  gives  also  PE 


O-C. 


o                  o 

m.  s. 

s. 

3-5     330 

c  1   13 

+  18 

4-0     293 

0  58 

-    I 

7-8      198 

c  1   40 

-18 

9-4     348 

0  2  22 

0 

81-0      299 

19   32 

;l 

88-6     328 

— 

— 

E  =  +51m. 

32s. 

0  4   14 


O-C. 


+    1 


m. 
2-3 
1-3 


(49-5) 
e  50-5 


M. 

m. 
2-5 


4-9 
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Dec.  17d.  18h.  59m.  49s.     Epicentre  33^  OS  68" -GW.  (suggested  by  La  Paz  aud 

De  Bilt). 

A  =  4^  -306,  B  =  -  -781,  C  =  -  -545  ;  D  =  -  -931,  E  =  -  -365  ; 

G  =  -199,  H  =  -fo07,  K  =  --839. 


A 

Az. 

P. 

0-C 

S. 

o-c 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

E. 

16-5 

2 

14     0 

+  1 

— 

— 

9-0 

10-4 

X. 

16j 

2 

— 

— 

i  7   10 

1-    3 

9-1 

12-6 

Tacubaya 

X. 

GO-0 

327 

10   13 

+   1 

18  23 

0 

30-0 

— 

GcorgetowTi 

E. 

72-4 

354 

e  11   31 

-   1 

20  54 

-    1 

— 

— 

X. 

72-4 

354 

e  11  31 

-   1 

20  49 

-   6 

e  40-3 

— 

AA'ashiugtou 

72-4 

354 

11  14 

-1^ 

20  43 

-12 

e  39-2 

— 

Aun  Arbor 

E. 

76-G 

350 

10  11 

-lOS 

23    11 

+  87 

38-3 

— 

X. 

76-6 

350 

10  23 

-90 

22   23 

+  39 

38-6 

— 

Chicago 

76-8 

346 

11     0 

-60 

21    11 

-36 

38-2 

— 

Toronto 

77-3 

353 

— 

— 

— 

— 

e  36-1 

53-5 

Ottawa 

E. 

78-7 

356 

— 

— 

e  21     1 

-67 

e  39-2 

— 

Wellington 

85-6 

223 

e  12  59 

-r    8 

e  23  59 

+  33 

e  48-2 

— 

Berkeley 

86-8 

321 

— 



. — 

— 

e  47-2 

— . 

San  Fernando 

90-7 

45 

22   11 

?S 

(22   11) 

-130 

— 

61-7 

Rio  Tinto 

91-3 

44 

23   11 

JS 

(23   11) 

-76 

— 

69-2 

Coinibra 

91-9 

41 

- — 

— 

23  45 

-49 

e  39-7 

54-2 

Algiers 

96-7 

50 

24  58 

?S 

(24  58) 

-25 

48  -2 

54-7 

Tortosa 

97-4 

45 

. — 

— 

— 

— 

e  36-2 

62-2 

Barcelona 

98-8 

40 

• — 

. — 

— 

— 

46-6 

54-4 

Honolulu 

1010 

289 

— 

— 

25  59 

-   6 

53-2 

56-0 

Melboiu-ne 

102-6 

207 

— 

— 

— 

e  52-2 

57-2 

Oxford 

103-1 

37 

— 

— 

e  24     8 

-137 

33-0 

57-8 

Paris 

103-4 

40 

— 

— 

i  28  27 

+  119 

48-2 

56-2 

Kew 

103-5 

37 

— 

— 

— 

— 

— 

68-2 

Stonyhurst 

103-9 

36 

24  47 

?s 

(24  47) 

-105 

— 

61-2 

Moucalieri 

104-2 

45 

— 

— 

— 

40-4 

67-1 

Edinbiugh 

104-8 

33 

— 

— 

27   51 

-71 

51-2 

61-9 

Uccle 

105-5 

40 

e  IS  29 

?PR. 

e  27   59 

+  72 

e  49-2 

57-0 

Rocca  di  Papa 

X. 

105-5 

50 

e  IS  53 

JPRi 

e  26  23 

-24 

e  54-6 

70-1 

Florence 

105-7 

47 

49  11 

?L 

— 

— 

(49-2) 

81-2 

Stra»boui"g 

106-1 

41 

■ — 

— 

■ — 

— 

e  50-2 

58-2 

Pompeii 

E. 

106-2 

51 

28   11 

2S 

(28  11) 

+  77 

— 

— 

De  Bilt 

106-6 

38 

— 

— 

e  28     7 

+70 

e  49-2 

59-6 

Hamburg 

109-8 

37 

e  17   11 

■T-135 

— 

— 

66-2 

Athen.- 

110-9 

57 

— 

— 

— 

— 

6  62-2 

— 

Vienna 

Z. 

111-0 

44 

e  19     7 

?PRi 

— 

— 

— 

— 

Helwau 

E. 

113-3 

70 

20   17 

?PRi 

— 

— 

— 

73-3 

X. 

113-3 

70 

21     5 

JPRi 

— 

— 

— 

62-4 

Batavia 

140-0 

172 

e  22  57 

?PRi 

- — . 





Colombo 

140-8 

125 

75  11 

?L 

— 

— 

83-2 

85-2 

Kodaikaual 

141-3 

119 

76  23 

?L 

— 

— 

79-9 

81-5 

Additional  readings:  La  Paz  gives  also  PRi  =  +4m.8s.,  SRi  = +7ui.34s., 
SR,  = +8m.5s..  To --18h.59m.50s.  Epicentre  33°-0S.  68"-6W.  George- 
town eLN-+43-6m.,  To  =19h.0m.ls.  Washington  L  =  +42-2m.,  T„  = 
lSh.59m.33s.  Chicago  L  =  +50--2m.,  T„  ==18h.58m.36s.  Toronto 
L  =  +45-4m.,  eL  =  +50-3m.,  L  =  +52-6m.  aud  +59-5ui.  Ottawa  LN  = 
—  4S-5m.,  L  =  +60-2m.  WelUngtou  gives  its  readings  as  e's.  In  addi- 
tion to  those  given  above  we  have  e  = --lOm.lls.,  +29m.53s.,  +34m.47s., 
and  36m. 47s.  Barcelona  MN  =  +52-5m.  Honolulu  e  =  +43m.41s. 
Paris  MN  =  +51-2m.  Moncalieri  MN  =  +55-5m.  Uccle  SRi  = 
+  33m.41s.  Strasboiu-g  eL=+53-2m.  Pompeii  reading  is  given 
one  hour  late.  De  Bilt  e=+25m.l6s.,  MN  =  +52-2m.  Bata\-ia 
i  =  +  23m.  16s. 


Dec.  17d.  Readings  also  at  2h.  (La  Paz  (2)  aud  Zi-ka-wei),  Sh.  (San  Feruando), 
9h.  (Batavia),  llh.  (La  Paz  and  Colombo),  12h.  (Dehra  Dun),  16h.  and 
17h.  (near  Athens),  lOh.  (La  Paz),  20h.  (Rocca  di  Papa,  De  Bilt,  Athens, 
and  Vienna),  21h.  (La  Paz),  22h.  (near  ]NIizusawa). 
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Dec.  18d.  2h.  Irn.  20s.     Epicentre  40  -ON.  20    OE.  (as  on  1920  Nov.  29d.). 
A  =  +  -720,  B  =  -r  -202,  C  -  -f  Gio  ;  D  -  -  -312,  E  =-  -  -940  ; 


•601,  II  =  +  -220,   K 


•766. 


Athens  E 

N 

Pompeii 
Rocca  di  Papa 
Florence 
Padova 
Vicuna 
Lcmberg 
Moncalieri 
Znricla 
Strasbom-g 
Besaugon 
Barcelona 
Helwan  N 

Tortosa 
Hamburg- 
Paris 
Uccle 
De  Bilt 
Kew 
Oxford 
Stonyhm-st 
Rio  TLnto 
Coimbra 
Edinburgh 


Additional  readings 
PR,.  Lember_ 

boui-g  MZ  =  +6-9ni.,  MN  =  +7-0m 


Az. 

V. 

O-C. 

.S. 

O-C 

L. 

M. 

,- 

J, 

in.  s. 

s. 

m.    s. 

s. 

m. 

m. 

3-6 

123 

e  1  18 

+  22 

e  2     6 

+  27 

e  2-2 

3-3 

3-6 

123 

e  1  13 

+  17 

— 

• — 

— 

3-2 

4-2 

281 

1  27 

+  22 

1   57 

+   2 

— . 

4-2 

.V8 

291 

i  1   34 

+    4 

— 

— 

(2-9) 

41 

7-5 

303 

2      2 

+    8 

(3   30) 

+    6 

5  '2 

8-0 

315 

(2    13) 

+  12 

2   13 

.'P 

— 

— 

8-6 

341 

2     4 

-   6 

— 

— 

i  4-5 

4-9 

10-2 

15 

— 

— 

— 

— 

e  5-2 

5-6 

10-3 

303 

e  3     2 

+  28 

5      1 

+  24 

5-7 

90 

110 

316 

e  2  41 

-    3 

4   51 

-    3 

. — 

— 

12-2 

318 

c  2  55 

-   7 

5   30 

+    6 

6-7 

7-4 

12-4 

310 

5     1 

?S 

(5      1) 

-28 

(7-1) 

7-7 

13-6 

288 

— 

— 

— 

— 

7-8 

9-7 

13-7 

134 

8   40 

JL 

— 

— 

(8-7) 

— 

14-8 

279 

— 

— 

— 

— 

8-4 

10-8 

15-2 

337 

— 

— 

— 

— 

e  7-7 

— 

15-2 

311 

— 

— 

e  7   56 

?L 

8-7 

11-7 

15-3 

320 

e  3  46 

+    .3 

— 

— 

e  7-7 

— 

15-8 

325 

— 

— 

— . 

— 

e  7-6 

11-9 

18-1 

316 

— 

— 

— 

— 

. — 

13-7 

18-8 

316 

— 

— 

7  53 

—   5 

101 

12  1 

20-5 

320 

8   40 

?S 

(8  40) 

+    6 

— 

13-2 

20-8 

272 

17   40 

2 

" — 

— 

22-7 

21-7 

280 

e  5   10 

+   0 

9     8 

+   9 

e  12-2 

13-8 

22-0 

324 

— 

— 

— 

— 

11-7 

— 

Rocca  di  Papa  gives  also  iPX  "  +lm.46s., 

L  is  given  as 

ri'  e  = 

+  5ni 

28s. 

Moncalieri   ]\IN  = 

=  +8  ■4m. 

Stras- 

De  Bilt  MN  =  +9-4m. 


Dec.  18d.  lOh.  3m.  40s.     Epicentre  O'-SK.  126=-5E. 

A-- -595,  B  =  +  -804,  C  =  +  009  ;         D  =  +  -804,  E 
+  007,  K  =  -1000. 


■595,  B  =  +  -804,  C  = 
G      -005,  H 


+  •595  ; 


ilaniUi 

Batavia 

Zi-ka-\vei 

Adelaide 

Riverview 

Sydney 

Kodaikanal 

Wellington 

Honolulu 

Helwan 

De  Bilt 

Paris 

La  Paz 


A  deptli  0  020  of  focus  below  normal  is  assumed. 


CoiT. 

for 

Focus 

-0-5 
-0^8 
-1-4 
-1-6 
-1-8 
-18 
-2-1 
-2-4 
-2-6 
-2-8 


339 
251 
352 
164 
149 
149 
282 
140 
69 
300 
326 


e3 

4 

e5 

e7 

7 

30 

e  13 
24 


O-C. 

0 
0 

-26 

a-  7 
-  2 
?L 


6    17 


i  13 
el4 


c22 

("24 


O-C. 


-   2 
+  18 


70 

14-7 

i  17-6 

L'  24-5 

25^3 

i30^4) 

(■  31-3 

36-7 


M. 

m. 
9-0 
15-1 

24-1 
30^5 
30^3 


45-2 


c  56  ■S        63-5 

—  11P2       323  —  —  —  -  64-3 

—  158-5       139         19    35     [-31]        22    33       ?PK,         24-3       24-9 

Additional    readings:      Manila    gives    also    MN  =  +8-lm.,      To  =10h.3m.53s. 
Batavia    i  = +5m.27s.    and     +8iu.58s.  Adelaide    e  =  +21m.20s.    and 

+  23m.20s.,  e  = +39ni.38s..   +43ni.8s.,  and    +44m.38s.       Riverview  eSR,?  = 
+  17m.l6s.,  MN  =  +28^5ni..  To  =101i.3m.37s.  WeUingtou  e  =  +15m.32s., 

+  25m.56s.,    +32m.38s.,  and  +39m.44s.         Helwan  PE  = +23m.20s.         De 
Bilt  e  =  +41m.50s.,  MN  =  +03 ■2m. 


Doc.  18(1.  Readings  also  at  Oh.  (Dc  BiU.  and  La  Paz),  Ih.  (San  Fernando),  5h. 
(La  Paz  and  Taiiiokii  (2)  ).  7h.  (La  Paz).  Oh.  (Barcelona),  lOli.  (River- 
view),  15h.  (2)  and  lOli.  (La  Paz),  19h.  (Taihoku),  21h.  (San  Fernando), 
22h.  (Zi-ka-wei,  Taihoku,  0.saka,  near  Nagasaki,  and  near  Athens),  23h. 
(La  I'az). 
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A  =  --610, 

B  =  +-t94,  C 

=  +•620 

;        E 

=  +•629, 

E  =  + 

■777  ; 

0  =  - 

•482. 

H  =  +390,  K 

=  -■785. 

Az. 

P. 

o-c. 

g. 

O-C 

L. 

M. 

g 

ni.  s. 

s. 

m.  s. 

s. 

ni. 

lU. 

Mizusawa 

E. 

0-8 

6 

0  34 

+  22 

0  56 

+  34 

— 

— 

Tokyo 

2-8 

201 

0  29 

-15 

— 

— 

0-9 

10 

Sapporo 

4-8 

2 

1   56 

+  42 

2  53 

+  42 

3  2 

— 

Osaka 

5-8 

233 

1   25 

—    0 

— 

— 

30 

41 

Kobe 

E. 

5-9 

234 

1   30 

-    1 

2  36 

—    5 

3  0 

41 

X. 

5-9 

234 

1   33 

-    2 

2   41 

0 

2-9 

3-3 

Ootomari 

8-;') 

8 

1    48 

-21 

(3   30) 

-20 

3  5 

6-9 

Xasrasaki 

lOti 

242 

2   40 

^    2 

— 

e  51 

— 

Zi-ka-\vci 

17-5 

252 

e  4   10 

-    1 

e  7   48 

-19 

— 

— 

Taihoku 

21  1 

237 

— 

— 

e  8  37 

-   9 

12  2 

— 

Manila 

29-6 

222 

e  6  34 

-10 

10  32 

—  55 

12  1 

13-8 

Honohihi 

54-5 

89 

e  11   15 

+  99 

i  17   45 

+  30 

e  25  2 

45  6 

Batavia 

54-6 

224 

e  9  32 

-   5 

i  17      4 

-12 

— 

17  5 

Kodaikanal 

03  0 

2C.3 

39  39 

?L 

— 

— 

(39-6) 

— 

Riverviow 

72-8 

171 

e  20  33 

?S    ( 

c  20  33) 

-27 

e  34^4 

384 

Ilambiirji' 

78-9 

333 

e  12  12 

0 

— 

— 

c  442 

— 

Vienna 

80-5 

327 

12  21 

-  1 

— 

— 

— 

54-8 

De  BUt 

E. 

81-8 

334 

— 

— 

22  50 

+   6 

c  41  2 

46^8 

X. 

81-8 

334 

— 

— 

— 

. — 

e  42  2 

52-6 

Stonyhiirst 

82-6 

339 

— 

— 

— 

— 

— 

54  8 

Uccle 

831 

334 

e  12  35 

_    2 

c  22  57 

-   1 

e  41-2 

44-2 

S>trasbourK 

83-8 

330 

— 

— 

— 

e  47-2 

— 

Kcw 

84  1 

339 

— 

— 

— 

— 

— 

55-2 

Wellinsrton 

85 -4 

155 

— 

— 

— 

— 

e  41  2 

— 

Paris 

85-5 

334 

— 

— 

— 

— 

e  45  2 

46-2 

Hclwan 

85-5 

305 

22   15 

?S 

(22   15) 

-70 

— 

— • 

Moncalieri 

86-7 

330 

— 

— 

— 

— 

47-4 

• — 

Rocca  di  I'a 

pa 

87-2 

324 

— 

— 

— 

— 

C  53  -2 

56-8 

Tortosa 

931 

331 

— 

— 

— 

— 

e  52  2 

61-3 

Coinibra 

96-7 

338 

— 

— 

e  23   15 

-128 

53  2 

63  5 

Rio  Tinto 

98-3 

335 

59   15 

?L 

— 

— 

(59-2) 

69^2 

San  Fernando 

99-4 

334 

23   15 

.'S 

(23   15) 

-155 

65  2 

La  Paz 

146-4 

56 

i  19  49 

[-    11 

— 

— 

712 

81^8 

Additional  readings  and  notes  :      MiztLsawa   srives  PX  =  +30s.  Taihoku 

readings  have  been  increased  bv  lOinin.  Riverview  grives  also  MN  = 

+  41-4m.  Stonyhurst  P  =20h.6m.42s.  Paris  MX  = -51-2ni.  .San 

J'ernando  MX  =  +67-8m.         La  Paz  L  =  -^766ni. 

Dec.  19d.  Readings  also  at  Oh.  (San  Fernando).  Ih.  (Apia).  3h.  (Adelaide.  River- 
view,  La  Paz.  and  Wellington).  4h.  (La  Paz  and  Riverview).  8h.  (La  Paz), 
9h.  (San  Fernando),  llh.  (Taihoku),  15h.  (near  Xagasaki),  23h.  (near 
Tokyo). 

Dec.  20d.  Readings  at  Oh.  (San  Fernando),  Ih.  (near  La  Paz),  4h.  (Xagasaki), 
5h.  (La  Paz),  llh.  (Florence).  14h.  (Tucson),  15h.  and  16h.  (La  Paz), 
lOh.  (near  Athens  (2)  ),  22h.  (Hclwan). 

Dec.  21d.  Readings  at  Oh.  (San  Fernando),  Ih.  (Adelaide),  4h.  (Taihoku,  Vienna, 
and  Zi-ka-wei).  5h.  (Hclwan  and  near  Batavia).  6h.  (Zi-ka-wei),  8h. 
(near  Athens),  19h.  (near  Lick  (2)  and  Berkeley).  20h.  (near  ]\Iizusawa), 
21h.  (Zi-ka-wei  (3)  and  Xagasaki),  22h.  (Hclwan). 

Dec.  22d.  Readings  at  Ih.  (La  Paz),  3h.  (Zi-ka-wei),  4h.  (Lick),  5h.  (near  La  Paz 
(2)  ),  6h.  (Batavia),  14h.  (near  Capetown),  22h.  (San  Fernando,  Batavia, 
and  near  Vienna). 

Dec.  23d.  Readings  at  Ih.  (Hclwan).  2h.  (Apia  and  Florence).  5h.  (Zi-ka-wei  and 
Helwan).  21h.  (San  Fernando  and  Lick). 

Dec.  24d.  Readings  at  Oh.  (La  Paz).  13h.  (Algiers),  17h.  (La  Paz,  Riverview,  and 
near  Batavia).  ish.  (Helwan).  19h.  (La  Paz),  21h.  (near  Osaka  and 
Xagasaki),  22h.  (San  Fernando  and  Riverview). 
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1920.     Dec.  25(1.  11  h.  33m.  8s.      Epicentre  35°-79N.  105°-74E. 

(as  on  1920  Dec.  16d.). 


A  =  -  -2 

19, 

B=h-781,  C 

—  +  -585 

;          ])       !-963, 

E  =  +-271  : 

G  =  - 

•158, 

H  =  +-563,  K 

=  --811. 

A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wci 

13-9 

103 

i  3  42 

-^17 

e  6  43 

+  37 

c  7-2 

9-1 

Hokoto 

171 

131 

e  o   16 

+  70 

— 

101 

11-2 

Taihoku 

17-4 

122 

i  4   25 

-rl5 

i  7   58 

+  31 

10-2 

11-9 

Calcutta 

E. 

20  1 

233 

4   58 

-rl6 

8  46 

+  21 

121 

13-9 

X. 

201 

233 

4   58 

+  16 

8  46 

+  21 

12-5 

13-S 

Xacra  saki 

20-2 

91 

4   55 

+  12 

8  52 

+  25 

10-7 

14-1 

Dehra  Dun 

23-8 

265 

6   22 

+  56 

— 

— 

■ — 

— 

Kobe 

E. 

24  0 

83 

5   29 

+    1 

10   46 

+  62 

13-9 

— 

yimlrt 

24-2 

268 

6   22 

+  52 

10   52 

-1-64 

14-4 

17-3 

Osaka 

24-4 

83 

5   31 

-    1 

9   48 

-   4 

13-3 

16-1 

Manila 

25-2 

142 

e  5  52 

+  12 

9   54 

-13 

15-6 

161 

Tokyo 

27-6 

80 

5   31 

-33 

10   25 

-27 

14-3 

171 

Mizusawa 

N. 

28  1 

72 

fi    10 

T-     1 

11    24 

J-23 

• — 

— 

Ootomari 

29-7 

57 

6      9 

-16 

(10   48) 

-41 

10-8 

11-9 

Bombay 

33-4 

248 

6   35 

-25 

— 

- — 

20-9 

Kodaikanal 

36-2 

232 

6    10 

-74 

. — 

— 

12-1 

26-2 

Colombo 

37-3 

220 

— 

- — 

12  52 

-36 

19-9 

25-9 

Batavia 

42-0 

178 

i  8  13 

-r    2 

i  14  39 

+   4 

— 

25-0 

Lemberg 

58-4 

312 

e  9  58 

-   3 

— 

— 

c  24-2 

39-0 

Helwan 

E. 

61-3 

288 

10  40 

+  19 

— 

— 

— 

40-7 

X. 

61-3 

288 

11   28 

+  67 

— 

— 

— 

38-9 

Seychelles 

(Jl-8 

241 

7   52 

I 

— 

— 

34-9 

36-9 

Vienna 

fi3-7 

312 

i  10  35 

-1 

19   10 

^   1 

e  29-6 

35-9 

Hamburg 

E. 

65-0 

319 

— 

— 

c  19  28 

+   3 

• — 

34-8 

X. 

(ioO 

319 

— 

— 

e  19  25 

0 

— 

35-5 

z. 

()5-0 

319 

e  10  45 

0 

— 

e  29-9 

35-6 

Padova 

G7-8 

311 

11     3 

0 

19  57 

-   3 

. — • 

— 

Perth 

08-4 

171 

27   52 

?L 

— 

— 

(27-9) 

— 

Pompeii 

E. 

68-3 

305 

i  11     9 

+   3 

i  20     8 

+   2 

26-9 

53-9 

De  Bilt 

68-3 

320 

11     9 

-i-    3 

20     5 

-    1 

e33-9 

42-2 

Strasbourq: 

68-7 

315 

e  11     7 

—   2 

— 

— 

e  33-9 

44-3 

Zurich 

68-8 

314 

e  11     7 

-   3 

— 

— 

e  34-4 

— 

Florence 

68-9 

310 

11   16 

+   6 

19   52 

-21 

— 

— 

Rocca  di  Papa 

E. 

691 

308 

i  11   10 

_    2 

e  20   10 

-   5 

e  33-0 

42-4 

X. 

691 

308 

c  11   14 

—    2 

e  20   16 

+    1 

— 

51-9 

Uccle 

69-3 

318 

i  11   14 

+    1 

20   15 

-   3 

e  33-9 

41-4 

Edinburgh 

70-3 

326 

— 

— 

— ■ 

— 

— 

39-9 

Besancon 

70-3 

316 

11   21 

+   2 

17   53? 

? 

37-9 

— 

Moncalieri 

70-5 

312 

11   15 

-   5 

26  20 

?SR, 

36-5 

44-0 

Stony  hurst 

71-2 

323 

25      4 

?SR, 

2S   40 

I 

37-8 

41-9 

Paris 

71-4 

318 

c  11   26 

0 

e  20  56 

+  i3 

37-9 

44-9 

Kew 

71-4 

321 

27   52 

?L 

— 

— 

(27-9) 

53-9 

Oxford 

71-8 

321 

— 

— 

— 

— 

33-5 

47  -3 

Barcelona 

75-8 

311 

11  52 

2 

— 

— 

e  40-6 

48-9 

Adelaide 

771 

151 

— 

— 

— 

— 

— 

54-9 

Tortosa 

77-2 

312 

11   59 

-   3 

21    44 

-   7 

33-8 

61-7 

Algiers 

78-0 

307 

12     4 

-   3 

21   55 

—   5 

e  30-9 

49-9 

Riverview 

81-6 

143 

e  12  32 

+    4 

e  22  51 

+   9 

c  46-4 

64-5 

Melbourne 

82-1 

150 

— 

— 

43  28 

?L 

47-5 

58-4 

Granada 

821 

311 

12   19 

-12 

22  31 

-16 

— 

— 

Honolulu 

82-5 

69 

e  12  22 

-11 

e  27   57 

;SR, 

46-9 

59-5 

Coimbra 

E. 

82-9 

315 

12  30 

-    5 

22   47 

-  9 

e  40-9 

50-9 

Rio  Tinto 

83-4 

313 

16  52 

? 

— . 

— 

— 

58-9 

San  Fernando 

84  0 

311 

12  34 

-'8 

23   24 

+  1G 

45-3 

48-6 

Victoria 

85-2 

30 

— 

— 

22  35 

-46 

29-5 

55-3 

Berkeley 

94  0 

36 

— 

— 

— 

— 

e  51-9 

— 

Lick 

94-7 

36 

— . 

— 

— 

— 

e  54-5 

— 

Ottawa 

98-8 

1 

- — 

— 

e  29  52 

+  248 

47-4 

— . 

Welliim-ton 

99-7 

135 

e  18  40 

?PR, 

e  23  40 

-133 

— 

— 

Toronto 

100-5 

3 

. — 

— 

— 

— 

e49-7 

67-5 

Ann  ^Vrbor 

101-4 

6 

— 

— 

— 

— 

55-6 

— 

Chicago 

101-5 

9 

18     2 

J  PR, 

25   24 

-46 

e  56  -9 

— 

Ithaca 

101-7 

1 

— 

— 

— 

— . 

60 -y 

— 

tjeoriji^town 

105-3 

2 

— 

— 

— 

— 

54  1 

— 

Washington 

105-3 

2 

e  20  22 

?PR, 

25  52 

-53 

e  52-9 

— . 

Cape  To\m 

107-1 

240 

19  15 

?PR, 

— 

— 

— 

62-6 

La  Paz 

1600 

342 

1  20  14 

[+    61 

33  49 

? 

78-9 

106-6 

For  Notes  see  next  page. 
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XOTEs  TO  Dec.  2dd.  llh.  33m.  8s. 

Additional  readliiRs  and  notes:  Zi-ka-wei  gives  also  MN  =  +8-3m.,  To  = 
llh. 33m. 5s.  Dehra  Dun  ^ves  its  reading  as  on  26d.  Kobe  30m.  have 
been     deducted     from     these     readings.  Osaka  MX  — +14-3ui.,     Tr,  ^ 

llh.33m.16s.  Manila    MX  =  +15>^m.  Mizusawa   SE  = -M0m.3Gs.,    T„ 

^Ilh.33m.-I4s.         (jotomari    MX  =- -'-ISom.         Kodaikanal    P    has    been 
increased   by   lOin.  Ratavia  i  =^ -fllm.O.s..    — ItJm.Ss.,  and   •24m. 128.,   To 

=  llh.33m.l38.  Vienna  iSE  =  +19m.lls.,  i  =  -r33m.o78.,  MX  =  ^36-7m. 

Hamburg  iPZ  = -10m.47s.,  To  =llh.33m.l4s.  De  Bilt  eN  - +20m.41s., 

MX  =  -f  38-2,  To  -  llh.33m.21s.  Strasbourg  e  =  -llm.Ss.,  i  =  +13m.39s., 

e  = -rl7m.46s.,    i  = -rl7m.55s.,    MX  = -39  0m.  Rocca    di    Papa    iSX  = 

-20m..52s.         Uccle  MX  =  -f451m..   T„  =llh.3.3m.21s.         Moncalieri   MX 
=  -43-9m.  Paris     MX  =  -39-9m.,     T„  =llh.33m.3s.  Algiers     PR,  = 

-llm.oos.,       To  =llh.33m.l9s.  Rivcrvicw    MX  =  +on-3m..       T„  = 

llh.33m.19s.  Honolulu      c  - -;-34m.52s.  Coimbra      SX  = +22m.55s., 

MX  =  -54-4m..    T„     llh.33m.19s.  .San   Fernando   MX  =  -fo4-4m.,   T„  = 

llh.32m.ols.         Victoria   i  = -48m. 14s.    and    -57m.38s.         Ottawa   eL  = 
-   44-4m.,     L  =  -of)-9ni.  Toronto     i  =  ^o4m.l6.s.,     iL  =  4-56-4m.,     and 

-58-4m.,  eL  =  -f62-2m.  and   -86Sm.        Chicago  L  =  +66-9m.        George- 
to%Mi  LX  = -f  5fi-9m. 


Doc.  25d.     Readings  also  at  7h.  (Zi-ka-wei.  Vienna,  and  Taihoku).  Sh.  (La  Paz), 
17h.  (Helwan),  22h.  (near  Tacubaya  and  Oaxaca). 


Dec.  26d.  Readings  at  Ih.  and  2h.  (2)  (La  Paz),  6h.  (Taihoku).  7h.  (Algiers).  Sh. 
(Taihoku),  lOh.  (Vienna  and  near  Rocca  di  Papa),  ISJh.  (La  Paz),  20h. 
(Wellington,  Zi-ka-wei,  .Stonyhiu-st,  Rio  Tinto,  De  Bilt.  La  Paz.  and 
Helwan).  22h.  (La  Paz).  23h.  (La  Paz  and  Helwan). 


Dec.  27d.  9h.  20m.  20s.     Epicentre  33'-2X.  138--0E.  (as  on  1919  May  31d.). 
A  =  --622,  B  =  -}--560,  C  =  -f-548. 

S.         0-C.  L.          M. 

m.  s.             s.  m.          ni. 

—  —  2-6          34 

—  —  (1-7)         — 

—  —  —          1-4 
2  54        -   1  —           — 

Additional   readings:     Osaka   gives    also    MX'=+3-6m.  Mizusawa    PX  = 
-Hm.498. 


Dec.  27d.  lOh.  19ni.  Os.     Epicentre  43-8X.  ir-2E.  (Florence)  (as  on  1920  Xov.  13). 

A--r-708,  B  =  -rl40,  C=+-692;          D  =  -194.  E  =  --981; 
G  =  +-679,  H  =4-134,  K---722. 

A        Az.           P.       O-C.          S.  O-C.         L.  M. 

o          m.  s.         s.         m.  s.  s.           m.  m. 

Florence                      0  0       —         0     5+5          —  —           —  0-4 

Padova                       1-7        17         0  20      -  fi         0  40  —  8          —  — 

Rocca  di  Papa           2-3      152      cO  48      -12          —  —    (el-6)  1-9 

Zurich              K.          4  0     332      c  1      2            0       i  1  41  -   9           —  — 

X.          40      332      c  0   50       -    0       i  1   38  -12            —  — 

Vienna             /..         5-7        37          2  57        ?L           —  —        (3  0)  — 

No  additional  readings. 


Dec.  27d.  Readings  also  at  2h.  (Apia),  3h.  (La  Paz),  8h..  9h.  (2),  and  llh.  (Tokvo). 
12h.  (Helwan).  llh.  (Manila  and  near  Tokvo),  15h.  (La  Paz),  17h. 
(Algiers),  20h.  (La  Paz). 


A 

P. 

O-C 

J, 

m.  s. 

F. 

Osaka 

2-6 

0  44 

-    3 

Kobe 

2-8 

1  40 

?L 

Tokyo 

2-8 

e  1      0 

+  22 

INIizusawa       r 

6-4 

1   35 

-   3 

Zi-ka-wei 

14-2 

c  4  40 

-71 

Dec.  28d.  3h.  IGm.  30s 
A  =  -197,  B 
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Epicentre  35° -oX.  104' OE. 


=  +  ■790,  C  =  +-581  ; 
G  =  -140,  H  =  +  -504, 


D  =  +-970,   E 
K  =  -S14. 


•242  ; 


The  shock  appears  to  be  connected  with  that  of  Dec.  16d.,  but  the  above  varia- 
tion from  the  epicentre  is  very  definitely  indicated. 


A 

Az. 

P. 

o-r 

g. 

O-C. 

L. 

M. 

p 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

15°1 

102 

e  3  36 

-   4 

e  6  36 

+    2 

— 

8-7 

Taihokn 

18-4 

120 

— 

- — 

— 

— 

e  9-7 

, — - 

Calcutta          E. 

18-8 

231 

4   54 

+  27 

8  42 

-16 

11-8 

- — 

X. 

18-8 

231 

4   54 

+  27 

8   30 

-28 

11-7 

— - 

Osaka 

25 -fi 

83 

e  13   16 

?L 

— 

— 

(e  13-3) 

160 

Manila 

25-9 

140 

e  5  56 

+   9 

11   12 

+  52 

14-8 

160 

Batavia 

41-8 

176 

i  8     4 

—    5 

14     2 

-30 

e  27-5 

— 

Helwan 

fiOl 

286 

31   30 

?L 

— 

— 

(31-5) 

— 

Vienna 

02-9 

313 

i  10   29 

2 

— 

— 

e  32-5 

37-0 

Hamburg        z. 

(!4-3 

320 

e  10  38 

-    2 

— 

— 

• — - 

34  -5 

De  Bilt 

67  0 

320 

11      6 

-    4 

e  19  59 

-   2 

e  34-5 

370 

Strasbourg- 

07  -9 

31,5 

ell   30 

+  27 

— 

— 

e  35-5 

— 

Rocca  di  Papa 

68  1 

307 

e  11     0 

—    5 

— 

— 

— 

11-5 

Uccle 

68-7 

319 

e  11     5 

-    1 

— 

— 

e  34-5 

— 

Edinburgh 

69-8 

325 

— 

— 

— 

— 

— - 

39-5 

Paris 

70-7 

317 

— 

— 

— 

— 

36-5 

— 

Oxford 

71-2 

321 

— 

- — 

• — 

— - 

38  0 

45-5 

Rio  Tinto 

82-6 

313 

48   30 

?L 

— 

— 

(48-5) 

53-5 

La  Paz 

159-7 

338 

20   10 

[+    2] 

— 

— 

■ — 

Additional  readings  and  notes  :    Osaka  gives  MN  =  +15 -801.  Manila  MX 

+  15-7m.  Batavia  S?   has   been  corrected  by  —10m.  Hehvan   PE 

+  40m.30s.         Rocca  di  Papa  iPE  =  +llm.4s.  and  iPX  =  +llm.8s. 

Dec.  28d.  5h.  27m.  12s.     Epicentre  38'-5X.  142'-5E.  (as  on  1918  Dec.  22d.). 
A  =  --621,  B  =  +-476,  C  =  + -623. 


A 


O-C. 


s. 


O-C. 


M. 


Mizusawa 

X. 

1-2 

1   29 

?L 

2  53 

? 

(1-5) 

— 

Tokyo 

3-6 

0  46 

-10 

— 

— 

1-2 

1-3 

Nagoya 

5-6 

1    16 

-11 

— 

— 

— 

■ — 

Osaka 

6-8 

1   52 

+    8 

— 

— 

3-2 

4-2 

Kobe 

E. 

7  1 

2   13 

+  25 

3     5 

-   8 

3-5 

4-3 

X. 

7  1 

2   14 

+  26 

2  59 

-14 

3-5 

3-7 

Zi-ka-wei 

18-7 

e  4   30 

+    5 

— 

— 

— 

— 

De  Bilt 

821 

— 

— 

— 

— 

e  45-8 

56-3 

La  Paz 


145-3        20   14      [+25]        — 


Osaka  gives  MX  =  +4-5m. 

Dec.  28d.  Readings  also  at  Ih.  (La  Paz),  2h.  (near  Mizusawa).  3h.  (La  Paz),  4h. 
(Tacuhaya  and  San  Fernando),  5h.  (La  Paz),  7h.  (Lick),  15h.  (Point 
Loma),  20h.  (San  Fernando). 

Dec.  29d.  Readings  at  7h.  (La  Paz),  lOh.  (near  Tokyo),  llh.  (Apia),  13h.  (Helwan) 
14h.  (La  l^az),  15h.  (Point  Loma),  16h.  and  17h.  (La  Paz),  21h.  (Sau 
Fernando),  22h.  (near  Tokyo). 

Dec.  30d.  Readings  at  Oh.  (Manila).  2h.  (La  Paz  and  near  Tokyo  and  Mizusawa), 
9h.  (Stf.nyhurst),  12h.  (Taihokn).  15h.  (Point  Loma).  16h.  (Batavia). 
17h.  (near  Tokyo  and  Mizusawa),  ISh.  (Roeca  di  Papa  and  near  Tokyo 
and  Mizusawa),  lOh.  (Apia  and  near  Tokyo). 

Dec.  31d.  Readings  at  2h.  (San  Fernando),  lOh.  (Melbourne,  Iliverview,  and 
Wellington),  llh.  (Helwan),  loh.  (Point  Loma  and  near  Mizusawa), 
21h.  (Denver). 


J.W.  CourUy  Presg.— 232-1-25. 


/I 


The  present  number  of  the  Summary  deals  with  61  epicentres, 
31  of  which  are  new  and  30  are  repetitions  from  old  epicentres. 
There  are  five  cases  of  abnormal  focus,  all  in  March  : 

Date.  Epicentre.  Focus. 

d.  h. 

Mar.    4  12  29-ON.  139-OE.  +060 

Mar.    6  7  26 -SN.  109 -OW.  —020 

Mar.  23  22  5-5S.  1300E.  +060? 

Mar.  24  1  5-3S.  1300E.  +060? 

Mar.  30  15  T-6S.  128-3E.  +-040 

The  sign  +  means  below  normal,  —  above.  The  unit  is 
the  earth's  radius. 

Attention  may  also  be  called  to  the  small  Japanese  shock  on 
Jan.  9d.  18h.  It  seems  possible  that  it  reached  La  Paz  in  the 
form  of  [P],  though  intermediate  readings  fail,  except  L  for  De 
Bilt.  If  so  the  large  residual  (—61s.)  indicates  a  very  deep  focus, 
which  there  are  no  other  means  of  checking.  Other  cases  have 
been  noticed  where  [P]  waves  seem  to  be  received  near  the 
antipodes  of  the  epicentre,  though  not  much  is  noticed  at  inter- 
mediate stations.     The  point  seems  worthy  of  special  attention. 


At  the  Madrid  meeting  of  the  International  Union  it  was 
suggested  that  "  where  possible  it  should  be  noted  whether  a 
wave  was  condensational  or  dilatational,  by  adding  the  letter 
C  or  D  to  the  readings  "  (see  Introd.  to  Simmiary  for  1920  July, 
Aug.,  Sept.,  p.  101).  But  such  cases  are  apj^arently  rare:  None 
were  found  in  the  readings  of  De  Bilt,  Strasbourg,  and  Uccle  for 
the  months  treated  below.  Enquiry  is  being  made  as  to  a  possible 
misunderst  anding. 

The  name  of  the  Observatory  at  Vieques  was  changed  in 
August  1920  to  Porto  Rico  Observatory  ;  and  this  change  has 
been  followed  in  the  Summar5^ 

H.  H.  TURNER. 

University  Observatory,  Oxford. 
1925  March  25. 


P.S. — A  few  days  after  sending  the  above  to  press  a  letter  was 
received  from  Mr.  Jodo  Horikawa  from  Hakodate,  dalec' 
Feb.  17,  giving  the  news  that  iiis  aunt,  Mrs.  Milne,  die^ 
at  Hakodate  on  Jan.  30,  alter  a  long  illness. 


1921   JANUARY,   FEBRUARY,   &   MARCH. 


Jan.  Id.  lOh.  o9m.  13s.     Epicentre  45°0N.  16°0E.  (as  on  1920  July  30d.). 


A  =  +  -680,  B  =  +  -195,  C  =  +  -707. 


Padova 
Florence 
Rocca  di  Papa 
Zurich 


2-9 
3-6 
4  0 
5-6 


m.  s. 
0  49 
0  54 
2  17 
e  1   40 


0-C. 

s. 
+   4 
_   2 

?L 
+  13 


S. 

m.  s. 

1   26 


O  -C.  L. 

8.  m. 

+   6  — 

—  (2-3) 


M. 
m. 
21 
11 

2-8 


Zurich  ^ves  also  eV  =  +lm.35s.  and  iE  =  +lm.57s . 


Jan.  Id.  Readings  also  at  Oh.  (San  Fernando  and  Taihoku),  5h.  (Vienna  and 
Alffiers),  7h.  (near  Oaxaca),  8h.  (Victoria  and  near  Tacubaya  (2)  ),  llh. 
and  18h.  (Apia),  13h.  (near  Tacubaya),  20h.  (La  Paz),  22h.  (Helwan). 


1921.    Jan.  26 

A  =  --646, 


7h.  6m.  20s.       Epicentre  43°  5N.  153°0E. 

(As  on  1915  June  27d.). 

B  =  +-329,  C  =  +-688  ;         D  =  + -454,  E  = +891  ; 
G  =  --613,  H  =  +  -312,  K  =  --725. 


Az. 


0-C. 


S. 


0-C. 


L. 


M. 


Ootomari 

7 

9 

297 

1   58 

-   2 

— 

— 

2-8 

3-8 

Hakodate 

9 

2 

263 

2   16 

-   3 

(3  41) 

-27 

3-7 

4-9 

Mizusawa           E. 

9 

9 

248 

2   18 

-11 

3  49 

-37 

— 

— 

N. 

9 

9 

248 

— 

— 

3  53 

-33 

— 

— 

Mito 

11 

9 

237 

2  52 

-   6 

(4   40) 

-37 

4-7 

6-9 

Tokyo 

12 

9 

237 

2  50 

-22 

3   50 

-112 

5  0 

6-9 

Nagoya 

14 

9 

241 

3  30 

-   8 

(6    15) 

-15 

6-2 

6-9 

Osaka 

16 

2 

243 

4  48 

+  53 

— 

7-8 

8-9 

Kobe 

16 

4 

243 

3  48 

-   9 

6  49 

-15 

8-1 

— 

Taihoku 

31 

6 

244 

— 

— 

— 

— - 

12  1 

— 

Manila 

39 

8 

233 

e  5  42 

-131 

9  53 

-250 

11-6 

11-7 

Victoria 

55 

4 

53 

-0   12 

I 

6   41 

? 

17  0 

29-8 

Simla 

59 

5 

286 

— 

■ — . 

18  46 

+  29 

— 

— 

Batavia 

64 

8 

233 

e  10  40 

-   4 

i  19   17 

-   6 

— - 

— 

Hamburg 

77 

9 

339 

i  12     6 

0 

0  22  31 

+  32 

e  44-7 

— 

Edinburgh 

78 

6 

347 

— 

— 

— 

— 

— 

49-7 

Eskdalemuir 

79 

1 

346 

— 

— 

6  22   19 

+    6 

39-3 

— 

Stonyhurst 

80 

5 

346 

22  28 

2S 

(22   28) 

-   1 

— 

51-7 

De  Bilt 

80 

4 

341 

12   56 

+  35 

22   19 

-   9 

40-7 

451 

Ann  Arbor 

80 

2 

39 

25   46 

? 

— 

— 

— 

— 

Vienna                z. 

80 

6 

333 

i  12   21 

-2 

22  31 

+    1 

— 

51-7 

Toronto 

81 

1 

35 

— 

— 

e  25   22 

+  166 

49-0 

58-0 

Uccle 

81 

8 

341 

12  27 

-    2 

e  22   19 

-25 

e  40-7 

48-5 

Ottawa 

81 

1 

32 

— 

— 

e  22  40 

+    4 

e  44-9 

— 

Oxford 

82 

2 

344 

— 

— 

i  22  38 

-10 

i  49-8 

— 

Kew 

82 

3 

344 

— 

— 

— 

. — • 

— 

51-7 

Strasbourg 

83 

0 

338 

11   32 

-64 

e  21  57 

-60 

e  43-7 

— 

Paris 

84 

2 

341 

e  12  42 

-    1 

e  23     1 

-   9 

45-7 

51-6 

Besancon 

84 

7 

338 

12   44 

-    2 

• — • 

— 

42-7 

— 

Padova 

84 

8 

335 

12  40 

-    7 

15  50 

?PRi 

— 

17-7 

Harvard 

85 

5 

31 

. — 

— 

— 

— 

45-3 

— 

Washington 

85 

9 

37 

- — 

— 

e  23  20 

-  9 

— 

. — - 

Georgetown 

85 

9 

37 

— 

— 

e  23  23 

-   6 

• — • 

— 

Florence 

86 

3 

333 

12  55 

0 

— 

— 

— 

52-6 

Moncalieri 

86 

4 

336 

e  11    56 

-59 

(22  54) 

-40 

22-9 

57-2 

Rocca  di  Papa 

87 

6 

331 

i  12  52 

-11 

23  40 

-   8 

e  50-5 

56  0 

Pompeii 

87 

7 

330 

12  58 

-   5 

23  28 

-21 

— 

— 

Tortosa 

91 

4 

340 

13  17 

-    6 

— 

• — 

e  45-7 

53-5 

Algiers 

95 

2 

336 

e  13   32 

-12 

6  24  58 

-10 

— 

— 

San  Fernando 

97 

8 

343 

8   40 

? 

— 

— 

— 

61-7 

La  Paz 

136 

0 

65 

i  19  38 

[+    6] 

31    56 

? 

64-7 

681 

For  Notes  see  next  page. 


Notes  to  Jan.  2d.  7h.  6m.  20s. 

Additional  readings:  Hakodate  gives  also  MN  =  +3-8m.  Tokyo  MN  = 
+  7-5m.         Osaka    MN  =  +8-6m.         Kobe    LN  =  +7-3m.         Eskdalemmr 

e  =  +27m.28s..    L  =  +-t9-3m.  De    Bilt    LN  =  +43-7m.,    MN  =  +45-8m. 

Epicentre     43=-2N.     148°oE.  Ann     Arbor     PN  = +26m.l0s.  Vienna 

iPEX  = +12ni.20s.  Toronto  L  = +54  ^ni.  and    +57 -Sm.  Uecle  SR.N 

=  +28m.34s.  Ottawa    eE  ?  = +32m.40s.,    eE  = +39m.0s.  Strasbourg 

i  =  +llm.33s.         Harvard  L  =  +53-4m.         San   Fernando   MN  =  +60-2m. 

La  Paz  i  =  +22m.28s.  (?PR,),  T,  =7h.llin.268. 


Jan.  2d.  Readings  also  at  Ih.  (La  Paz),  2h.  (La  Paz  and  San  Fernando),  4h. 
(Manila),  5h.  (Zi-ka-wei),  9h.  (Stonyhurst),  13h.  (Manila  and  Taihokxi), 
16h.  (Hehvan). 


Jan.  3d.  20h.  54m.  36s.     Epicentre  22°0S.  174°0E.  (as  on  1918  Jime  5d.). 

A  =  -  -922,  B  =  +  097,  C  =  -  -375  ;         D  =  +  -104,   E  =  +  -994  ; 
G  =  +-373,   H  =  -039,  K  =  --927. 

A       Az.  P.       O-C.        S.         O-C.         L.  M. 


Wellington 

19-9 

178 

e  4  36 

-   4 

_ 

— 

— 

6-4 

Sydney 

23-2 

235 

5   24 

+    5 

9  42 

+  13 

12-0 

13-9 

Riverview 

23-2 

235 

e  5  44 

+  25 

10     9 

+  40 

e  11-9 

13-7 

Melbourne 

29-5 

231 

11     0 

IS 

(11     0) 

-26 

15-3 

17-4 

Adelaide 

33-5 

239 

— 

— 

— 

18-1 

21-7 

Perth 

52-2 

246 

18   24 

2 

— 

— 

— 

— 

Victoria 

89-9 

36 

45  45 

?l" 

— 

— 

(45-8) 

49-5 

Toronto 

116-8 

50 

— 



— 

— 

e  49-8 

50-5 

San  Fernando 

121-3 

0 

25  24 

PRj? 

— 

— 

— 

— 

Vienna 

148-2 

330 

e  19  43 

(-101 

— 

— 

— 

— 

De  Bilt 

148-7 

347 

— 

— 

— 

e  86-4 

89-5 

Uecle 

150-2 

347 

— 

— 

— 

— 

83-4 

90-4 

Additional  readings:  Riverview  gives  eP  = +5m.46s.,  eS  = +10m.l4s.,  MN 
=  +13-3m.,  MZ  =  +13-9m.  Melbourne  S  = +14m. 6s.  De  Bilt  MN  = 
+  89-6m.         Apia  gives  a  reading  at  21hrs.  only. 


Jan.  3d.  Readings  also  at  Oh.  (La  Paz),  2h.  (La  Paz  (2)  ),  3h.  (La  Paz  and  San 
Fernando),  5h.  (La  Paz),  6h.  (La  Paz  and  Athens),  7h.  (San  Fernando), 
9h.  (La  Paz),  12h.  (Apia  and  near  Tokyo),  13h.  (La  Paz  and  Tokyo), 
17h.,  20h.,  and  21h.  (La  Paz),  22h.  (Lick,  Helwan,  Osaka,  and 
Kodaikanal). 


Jan.  4d.  Readings  at  6h.  (San  Fernando  and  La  Paz),  7h.  (Batavia,  Melbourne, 
and  Riverview),  8h.  (Helwan),  llh.  (Taihoku),  14h.  (La  Paz  and  De  Bilt), 
19h.  (Rio  Tinto),  21h.  (Algiers),  22h.  (Taihoku). 


Jan.  5d.  Readings  at  Ih.  (Lick),  3h.  (near  Tacubaya  and  Oaxaca),  7h.  and  12h. 
(La  Paz),  16h.  (Wellington  and  near  Tacubaya),  17h.  (La  Paz),  18h. 
(Lick),  19h.  (La  Paz  and  Taihoku),  22h.  (Taihoku  and  Zi-ka-wei),  23h. 
(De  Bilt,  Helwan,  Strasbourg,  La  Paz,  Uecle,  and  Tortosa). 


I 


1921.    Jan.  6d.  11h.  59m.  56s.       Epicentre  7°0S.  148°  OE. 

(as  on  1920  Aug.  25d.). 

A  =  -  -842,  B  =  +  -526,  C  =  -  122  ;  D  =  +  -530,   E  =  +  -848 

G  =  +103,   H  =  -065, 


D  =  +-530, 
K  =  --992. 


Riverview 

Sydney 

Adelaide 

Melbourne 

Manila 

Perth 

Batavia 

Welling  on 

Zi-ka-wei 

Mizusawa       e. 

N. 

Mauritius 

Victoria 

Helwan 

Chicago 

Vienna 

Hamburg 

Toronto 

De  Bilt  E. 

N. 

Eskdalemuir 

Strasbourg 

Uccle 

Rocca  di  Papa 

Kew 

BesanQon 

Moncalieri 

Paris 

Tortosa 

La  Paz 


27 

27 

29 

30 

34 

39 

40 

41 

45 

46 

46 

87 

94 

116 

119 

122 

122 

124 

125 

125 

126 

126 

126 

127 

128 

128 

128 

129 

135 

137 


Az. 

17°4 
174 
196 
185 
309 
226 
269 
149 
328 
353 
353 
250 

42 
299 

45 
324 
332 

40 
331 
331 
340 
328 
330 
319 
335 
327 
325 
330 
323 
124 


P. 

m.  s. 
.'  6  24 


e  8  15 

3  10  16 

e  8  33 

8  38 

8  19 


31 
30 


e  31   10 
e  32  58 


19     4 


O-C. 

s. 

+  26 

+  174 

?S 

?SRi 

-   4 


62   10        ?L 


e  11  7 

13  28 

(11  28) 

17  28 


—       13  55 


+  13 
PR,? 
+  6 
-  6 
-25 


e  14  22 

e  15  15 

15   25 

15   17 


57      4 
40   14 


e  49  58 


e  65   16 
e  31      4 

28     4 


O-C. 

s. 
+  26    ( 
+  167 
+    6 
?L 


-10 
-12 
-11 
-19 


?L 

+  85 
-99 


? 


m. 
131 
160 
181 
18-9 

25-4 

27-8 
23  1 


58-6 
e  63-6 
e  611 

66-6 
e  631 
6  640 

68-6 
e  701 

611 


(62-2) 

67-7 

e  741 

e  730 

67-1 


M. 

m. 
16-5 
16-9 
21-3 
23-6 


271 


48-2 
48-8 


711 

77-3 
73-4 
74-2 


751 

84  0 

741 

77-2? 

751 

81-3 

94-4 


19  44    [  +  10]   i  23  34 

Additional  readings  :    Riverview  gives  PS  =  +llm.23s.  and    +12ni.39s.,  MNZ 
=  +18-4m.  Adelaide   S  =  +14m.28s.  Wellington   e  = +17m.52s.   and 

+  20m.52s.  Toronto    eL  = +69-8m.    and     +760m.  Rocca    di    Papa 

=  +74 -501.         Moncalieri  increased  by  Ih.  for  L  and  M.         Paris  MX  = 
+  771m. 


A  =--230, 

B  =  +-753,  C 

=  +•616 

;        D 

=  +•956, 

E 

=  +  -292  ; 

G  =  - 

•180, 

H  =  +5 

88,   K  = 

=  -•788. 

A 

Az. 

P. 

O-C. 

S. 

O 

-C.        L. 

M. 

^ 

m.  s. 

8. 

m.  6. 

s.           m. 

m. 

Zi-ka-wei 

13°  7 

116 

e  3  28 

+   6 

— . 

—          — 

— 

Taihoku 

17-8 

133 

— 

— 

— 

—      e  91 

— 

Calcutta 

E. 

22-3 

231 

4  57 

-12 

— 

—         8^0 

— 

X. 

22-3 

231 

5     9 

0 

— 

—         8^2 

— • 

Simla 

25-4 

263 

— 

— . 

e  8  27 

— 

104           — 

120 

Manila 

26-5 

148 

— 

— • 

9   15 

- 

-77           — 

— 

Kodaikanal 

38-4 

231 

20    15 

1L 

■ — 

—      (20-2) 

_ . 

Batavia 

44  2 

180 

— 

— 

— 

—    e  20  9 

24  0 

Helwan 

61-6 

285 

35   15 

?L 

— 

—      (35  2) 

— 

Hamburg 

64  0 

320 

— 

— 

— 

—    e  332 

— 

De  Bilt 

E. 

67-2 

320 

— 

— ■ 

— 

—    e  36  2 

38^7 

N. 

67-2 

320 

— 

— . 

— 

—    e  33  2 

37  4 

Strasbourg 

67-8 

315 

• — . 

— 

— . 

—   e  363 

— 

Uccle 

68-3 

319 

— 

— 

— 

—    e  352 

. — . 

Eskdalemuir 

69-4 

325 

— 

— 

— 

—       39-2 

— 

Besancon 

69-5 

315 

— 

— 

— 

—       37-2 

— 

Moncalieri 

69-8 

311 

— . 

— 

— 

—       366 

— 

Stonyhurst 

69-9 

322 

e  41   27 

?L 

— 

—      (41-4) 

— 

Kew 

70-3 

321 

- — ■ 

— - 

— 

432 

Tortosa 

76-5 

312 

— 

— 

— 

—   e  392 

419 

Additional  readiu 

gs  :    Helwan 

gives  also  PN  = 

+34m.l5s. 

Moncalieri  e  = 

23h.lm.25B. 

Jan.  6d.  Readings  also  at  2h.  (Kodaikanal),  3h.  (Seychelles),  4h.  (Manila  and 
Kodaikanal  (2)  ),  lOh.  (near  Tacubaya),  13h.  (La  Paz),  16h.  (Apia), 
19h.  (Rio  Tinto),  20h.  (Taihoku),  21h.  (Apia). 

1921.     Jan.  Td.  1h.  Om.  36s.       Epicentre  30°  2S.  177°  7W. 


(as  on  1918  Aug.  5d.) 

A  =  --861, 

B  =-035,  C 

=  -■503 

;        D 

=  -■040, 

E  =  + 

•999  ; 

G  =  + 

-503. 

H  =  +0 

20,  K  = 

--864. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Wellington 

12°  7 

206 

e  4     0 

+  51 

i  6     0 

+  23 

e  7-0 

7-9 

Riverview 

26-6 

254 

e  5  42 

-12    e  10  35 

+   2 

e  12-5 

14-9 

Sydney 

26-6 

251 

5  48 

-   6 

10  24 

-   9 

13-2 

15-0 

Melbourne 

31-7 

246 

— 

— 

8   24 

-219 

16-7 

18-9 

Adelaide 

36-9 

256 

12   48 

?S 

(12  48) 

-34 

18-6 

22-9 

Perth 

560 

250 

— 

— 

16  44 

-50 

— 

— 

Manila 

74-1 

298 

e  11   40 

-    3 

— 

— 

12-6 

— • 

Batavia 

74-3 

272 

i  11   40 

-    4 

i  21      7 

-11 

34-7 

42-4 

Berkeley 

85-4 

41 

— 

— 

— 

— 

e  45-4 

— 

Victoria 

92-4 

33 

— 

— 

(24      3) 

-36 

24-0 

46-7 

La  Paz 

97-7 

114 

13   50 

-   8 

24  47 

-46 

46-4 

49-8 

Kodaikanal 

107-9 

27  2 

55      0 

?L 

— 

— 

64-3 

68-4 

Chicago 

109-6 

53 

— 

— 

— 

— • 

68-4 

— 

Toronto 

115-9 

53 

— 

— 

— 

— 

58^8 

68-7 

Eskdalemuii' 

154-6 

7 

— 

— 

— 

-^— 

53-4 

— 

Helwan 

154-9 

275 

40   24 

?SR, 

— 

• — 

— 

— 

Stonyhurst 

156-0 

7 

e  80  54 

?L 

— 

■ — 

(e  80-9) 

93-4 

Hanaburg 

156-2 

349 

e  19  56 

[-   7] 

— 

— 

e  76-4 

— 

De  Bilt 

1580 

353 

— 

— 

-^ 

76^4 

96-2 

Kew 

158-6 

5 

— 

— 

— 

— 

— 

118-4 

Vienna 

159-1 

333 

i  20      0 

[-   7] 

— 

— 

■ — 

— 

Uccle 

159-3 

355 

e  21      1 

[+54] 

— 

— 

e  78^4 

— 

Strasboui-g 

161-2 

349 

20     2 

[-   7] 

e  24  45 

?PR, 

e  27  4 

— 

Moncalieri 

164-6 

345 

e  9  27 

— 

— 

37-7 

— 

Rocca  di  Papa 

165-7 

327 

i  20   10 

[-   2] 

— 

— 

. — 

— 

Tortosa 

169-3 

5 

20   13 

[-   1] 

— 

— 

e  80^4 

92-6 

Rio  Tinto 

169-4 

42 

96  24 

?L 

— 

— 

(96-4) 

112-4 

Granada 

171-5 

33 

20   17 

[+    2] 

30     4 

? 

- — • 

— 

Algiers 

173-4 

358 

20   13 

[-    3] 

e  26  40 

\ 

— 

— 

Additional  readings:  Riverview  MN  =  +13-6m.,  MZ  =  +14-8m.  Mel- 
bourne SR,  = +]2m.l8s.  Adelaide  S  =  +15m.54s.  Batavia  iN  = 
+  12m.24s.,  i  = +14ni.38s.,  i  = +21m.51s.  Toronto  eL  =  +65-7m.  and 
+  75-0m.  La  Paz  i  =  +18m.0s..  To  =lh.0ni.37s.  Helwan  PN  = 
+  46m.24s.  De  Bilt  e  = +50m.l8s.,  MN  = +82-4m.  Granada  i  = 
+  22na.2l8.  and   +25ni.33s.         Apia  gives  a  reading  at  Ih.  only. 


1921.     Jan.  7d.  2h.  51m.  lis.       Epicentre  53°  OS.  140°  OE. 

A  =  --461,   B  =  +-387,  C  =  --799:  D  =  +-643,   E  =  +  -766; 

G  =  +-612,   H  =  --514,   K  =  --602. 

(Epicentre  48°^0S.  134"-0E.  of  1919  Mar.  4d.  was  tried.  It  satisfied  .Sydney, 
Riverview,  Christchurch,  and  Manila  fairly  well,  but  was  -vvide  of  the  mark 
in  all  other  cases,  particularly  in  the  case  of  Adelaide,  Perth,  and  Bata-via). 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

„ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Melbourne 

15-6 

14 

— 

— 

— 



7-4 

8-3 

Adelaide 

18-1 

356 

4   49 

+  31 

6  43 

-59 

6-9 

8-2 

Sydney 

20-7 

27 

4  43 

-    6 

8   19 

-19 

10-1 

111 

Riverview 

20-7 

27 

i  4   38 

-11 

e  8  23 

-15 

e  8-8 

119 

Christchurch 

23-4 

79 

5   49 

+  28 

10   13 

+  40 

11-8 

12-5 

Wellington 

26-0 

77 

e  5  49 

+    1 

i  10  37 

+  15 

e  12-8 

16-3 

Perth 

27-3 

311 

6  21 

+  20 

10  21 

-25 

11  8 

— 

Batavia 

54-0 

318 

i  9  39 

+   6 

— 

— 

— 

20-9 

Apia 

54  -6 

63 

— 

— 

— 

— 

8-8 

— 

Manila 

69-6 

340 

e  10  49 

-26 

— 

— 

17-3 

— 

Cape  Town 

79-4 

226 

20  56 

?S 

(20  56) 

-80 

491 

Kodaikanal 

82-5 

298 

22  55 

?s 

(22  55) 

+   3 

35  2 

45-0 

Ccmiinvxd  on  ne3:t  page. 


A 

Az. 

P. 

0-C. 

s. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

85-8 

344 

e 

19  50 

?PRi  e 

23     6 

-22 

— 

— 

Simla 

100-3 

309 

— 

— 

— 

— 

e  47-4 

500 

La  Paz 

106-4 

152 

19  50 

?PR, 

31      2 

2 

53-8 

73-6 

Victoria 

130-0 

60 

38  53 

? 

— 



48-7 

67-4 

Athens 

134-4 

278 

— 

— 

— 



91 

9-3 

Rocca  di  Papa 

143-0 

274 

e 

19  49 

[+    3] 

— 



e  78-8 

81-8 

Padova 

146-1 

279 

20      5 

[+15] 

— 



— 

— 

Algiers 

146-1 

259 

19   56 

[+    6] 

— 



77-8 

86-3 

Chicago 

146-6 

90 

— 

— 



e  76-8 

— 

Moncalieri 

148-3 

275 

e 

10   17 

( 

— 



20-9 

— 

Barcelona 

149-7 

266 

— 

— 

— 



e  82-6 

— 

Strasbourg 

1501 

281 

e 

20     5 

[+    9] 

— 



— 

— 

Tortosa 

150-2 

263 

20   14 

[  +  18] 

— 



e  75-8 

92-7 

Hambui-g 

150-5 

292 

6 

20      9 

[+12] 

— 

■ 

e  82-8 

— 

l?an  Fernando 

151-2 

252 

— 

— 



82-7 

87-3 

Rio  Tiuto 

152-4 

250 

78   49 

?L 

— 



(78-8) 

95-8 

Toronto 

152-6 

94 

— 

— 

— 



80-3 

85-9 

De  Bilt 

153-0 

287 

— 

— 

— 



e  76-8 

92-0 

Uccle 

153-0 

284 

e 

20    13 

[-13] 

— 



e  74-8 

— 

Paris 

153-3 

279 

— 

— 



e  83-8 

91-8 

Kew 

155-9 

283 

— 

— 

— 



— 

98-8 

Ottawa 

155-7 

94 

— 

— 

— 



e  78-3 

. — 

Stonyhurst 

157-9 

288 

e 

50      1 

? 

— 



99-3 

Eskdalemnir 

158-6 

291 

— 

— 

— 



e  76-8 

— 

Edinbiu-gh 

158-6 

293 

— 

— 

— 



— 

95-8 

Additional  readings  and  notes  :   Riverview  gives  P  =  +4na.34s.,  MN  =  +12-4m.. 
MZ  =  -10-5ni.      Epicentre    13^-OS.     151°-0E..    To  =2h.50m.59s.  Batavia 

i  =  +14ni.46s.    and     —20m. 10s.         La    Paz   i  =  +25m.38s.  Eskdalemuir 

L  =  +94-8m.  Toronto     L  =  -!-46-3m.,     eL  =  +89-6ni.,      +109-9m.,     and 

J-119-9m.  Ottawa   LE  =  +99-8m..    +107 -3m.,   and    +114-8m.  Paris 

MN  =  +93-8m.  De  Bilt  eL  =  -43-4m.,  MX  =  -rl00-6ni. 


Jan.  7d.  9b.  42m.  25s.     Epicentre  3S°-0X.  107^-OE.  (as  on  Jan.  6d.). 

A  =  -  -230,   B  =  +  -753,   C  =  +  -616  ;  D  =  +  -956,  E  =  +  -292  ; 

G  =  --180,   H  =  +  -588,  K  =  --788. 

A       Az.  P.       O-C.         S.         O-C.  L.  M. 


„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

E. 

13-7 

116 

e  3   19 

-   3 

e  6     8 

+    7 

— 

9-1 

Taihoku 

17-8 

133 

— 

— 

— 

— 

e  8-6 

— 

Calcutta 

E. 

22  -3 

231 

4    29 

-40 

8   29 

-42 

12-6 

— 

X. 

22-3 

231 

4   29 

-40 

8   35 

-36 

13-4 

— 

Osaka 

23-1 

90 

5   22 

-r    4 

— 

— 

— 

17-5 

Tokyo 

26  -2 

85 

10    29 

?s 

(10   29) 

+    3 

e  16-3 

20-0 

Manila 

26-5 

148 

e  6      1 

+  ^8 

10   23 

-    9 

14-8 

17-6 

Batavia 

44-2 

180 

— 

— 

— 

— 

e  23-3 

27-3 

Konigsberg 

E. 

57-8 

317 

— 

— 

25   42 

? 

33-4 

— 

X. 

57-8 

317 

— 

— 

e  23   22 

?SR, 

e  30-8 

37-6 

Helwan 

E. 

61-6 

285 

37    35 

?L 

— 

— 

(37-6) 

— 

Vienna 

63-0 

312 

10   28 

-    4 

■ — 

— 

e  28-1 

44-1 

Hamburg 

E. 

64-0 

320 

— 

— 

— 

— 

e  31-6 

35-4 

De  Bilt 

67-2 

320 

— 

— 

— 

— 

e  36-7 

42-6 

Strasbourg 

67-8 

315 

e  36  20 

?L 

39  28 

? 

41-4 

— 

Uccle 

68-3 

319 

— 

— 

— 

— 

e  36-6 



Rocca  di  Papa 

68-5 

307 

e  10   43 

-25 

— 

— 

e  39-6 

— 

Edinburgh 

69  0 

325 

— 

— 

— 

— . 

— 

44-6 

Eskdalemuii 

69-4 

325 

— 

— 

39   22 

? 

43-6 

Moncalieri 

69-8 

311 

9   36 

-100 

32  27 

?L 

38-7 



Stonyhm-st 

69-9 

322 

e  39  47 

?L 

— 

— 

(e  39-8) 

46-1 

Kew 

70-3 

321 

— 

— - 

— 

— 

- — 

41-6 

Additional    readings  :     Tokyo    gives    also    eS  =  +13m.58s.         Manila    MN  = 
+  16-7m.         Helwan    PN  = +30m.3s.  Hamburg    MN  =  +3S-7m.         Do 

Bilt  eN  =  -r40m.20s.,  cE  =  +41m.l8s.,  MN  =  +43 -9m. 


Jan.  7d.  Readings  also  at  71i.  and  Sh.  (Colombo),  lOh.  (Taihoku),  lib.  (near 
Tacubaya),  17h.  CApia.  Wellington,  Riverview,  and  near  Batavia), 
18h.  (San  Fernando  and  near  Osaka).  19h.  (Helwan,  near  Tokyo,  and 
near  Mizusawa),  21h.  (Lick),  23h.  (La  Paz). 


Jan.  8d.  6h.  35m.  27s.     Epicentre  14'-5X.  Oi'-OW. 

A  =  -  068.  B  =  -  -966,  C  =  +  -250  ;  D  =  -  -998,  E 

G  =  -017,  H  =  --249,  K  =  --968. 


+  ■070 


Az. 


0-C. 


O-C. 


M. 


o 

J, 

m.  6. 

s. 

m.  s. 

8. 

m. 

m. 

Tacubaya 

7-0 

315 

2  26 

— 

— 



3-9 

4-6 

Chicago 

27-9 

10 

6     9 

+   2 

10   51 

-   6 

13-3 

- — 

Georgetown 

28-6 

28 

c  5  19 

-55 

11   17 

+   7 

e  150 

— 

Washington 

28-6 

28 

6   15 

+    1 

11   27 

+  17 

— 

— 

Ann  Arbor 

E. 

29-2 

10 

7   21 

+  61 

11    39 

+  19 

16-3 

17-6 

X. 

29-2 

IG 

7      9 

+  49 

— 

— 

161 

— 

Ithaca 

31-8 

26 

0  7   11 

+  26 

12  26 

+  21 

19-3 

— 

Harvard 

X. 

34-2 

30 

— 

— 

— 

— 

14-3 

• — ■ 

Ottawa 

34  0 

23 

7      8 

-    1 

12   50 

+   2 

e  16  0 

- — 

La  Paz 

40-2 

140 

e  7   59 

+    2 

14     8 

-   2 

19-8 

21  0 

Uccle 

84-0 

39 

— 

— 

— 

— 

e  39-5 

— 

De  Bilt 

E. 

84-1 

38 

— 

— 

e  24  33 

+  84 

e  39-6 

42-4 

Taihoku 

127-4 

318 

— 

— 

— 

— 

6  75-6 

— 

Additional   readings:     Georgeto\\ii    gives    eSN  = +10m.50s.         Ithaca   eN  = 
+  8m.l9s.,    e  =  +14m.33s.  Harvard    LE  = -20s.  Ottawa   PRj  = 

+  8m.los..  PR2  =  +8m.25s.,  L  =  +17-6m.,  T„  =6h.35m.23s. 


Jan.  8d.  Readings  also  at  2h.  (Barcelona  and  Rocca  di  Papa),  12h.  and  13h. 
(La  Paz),  15h.  (La  Paz,  Hehvan,  and  San  Fernando),  16h.  (De  Bilt), 
17h.  (Lick),  21h.  (Tokio  and  San  Fernando). 


1921.     Jan.  9d.  12h.  55m.  Os.       Epicentre  14°  OS.  74°  5W. 

(as  on  1916  Oct.  3d.). 

A  =  +  -259,   B  =  -  -935,  C  =  -  -242  ;  D  =  -  -964,   E  =  -  -267  : 

G  =  -065,   H  =  +-233,  K  =  --970. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.    s. 

8. 

m. 

m. 

La  Paz 

6°  6 

112 

i  1   45 

+   4 

3     0 

0 

3-8 

4  0 

Balboa  Hts. 

E. 

23-5 

347 

5   12 

-11 

9  24 

-11 

12-2 

9-5 

N. 

23-5 

347 

5     8 

-15 

9   16 

-19 

120 

9-7 

N. 

23-5 

347 

5   13 

-10 

9  25 

-10 

11-9 

9-9 

Wasliington 

53  0 

357 

9   16 

-10 

— 

— 

— 

— 

Georgeto\\-n 

E. 

53  0 

357 

9  21 

-   5 

16  42 

-14 

e  23-4 

— 

X. 

530 

357 

9  17 

-   9 

16  41 

-15 

— 

— 

Ithaca 

56-5 

358 

— 

. — 

17   23 

-17 

34-5 

— 

Harvard 

56-5 

3 

— 

— 

— 

— 

33  0 

— 

Chicago 

57  0 

348 

9  40 

-12 

17   28 

-18 

27-3 

— 

Ann  Arbor 

E. 

57  0 

352 

— . 

— - 

17   12 

-34 

27-8 

— 

Toronto 

57-8 

356 

— 

— . 

i  18  12 

+  16 

30-3 

35  0 

Ottawa 

59-4 

359 

10      2 

-   6 

18     4 

-12 

28-7 

— 

Victoria 

75-9 

329 

— 

— 

— 

— 

21-6 

43-3 

Coimbra 

E. 

81-7 

44 

— 

— 

27   46 

+  ?SR 

39  0 

45-9 

X. 

81-7 

44 

14   26 

+  117 

25   30 

? 

36-5 

— 

San  Fernando 

81-7 

49 

21   30 

? 

— 

— 

45  0 

540 

Rio  Tinto 

81-9 

48 

28     0 

1SR, 

— 

— 

— 

61  0 

Cape  Town 

84-6 

124 

23  12 

?S 

(23   12) 

-   3 

(420) 

45-2 

Tortosa 

88-2 

47 

— 

— 

23   17 

-37 

36  0 

51-4 

Algiers 

88-8 

52 

— 

— 

e  16     0 

PR.I 

47-5 

57  0 

Honolulu 

89-2 

292 

— 

— 

e  25  42 

+  97 

41-6 

48-7 

Barcelona 

89-5 

47 

— 

— 

— 

e  40-3 

520 

Oxford 

90-8 

37 

— 

— 

i  23  40 

-42 

38-5 

50-3 

Stonyhurst 

911 

34 

c  44   30 

?L 

— 

— 

(44-5) 

52-5 

Eskdalemuir 

91-2 

33 

— 

• — 

22   11 

? 

38-3 

— 

Kew 

91-4 

37 

• — . 

— 

23     0 

? 

— 

54  0 

Edinburgh 

91-5 

32 

— 

— 

— 

— 

47  0 

51-5 

Paris 

92-2 

40 

— 

— 

e  23  45 

-52 

44  0 

49  0 

Coniinned  on  next  page. 


p.       0-C.         S.         0-C.        L.  M. 


Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Uccle 

94-0 

40 

e  13  17 

-21 

e  23  50 

-66 

6  40-0 

47-0 

De  Bilt 

94-8 

37 

— 

— - 

24     4 

-60 

45-0 

50-2 

Strasbourg 

95-4 

41 

e  13   17 

-28 

— 

— 

48-0 

— 

Wellingrton 

95-6 

226 

— 

— 

e  24  30 

-42 

e  49-4 

73-0 

Rocca  di  Papa 

97-2 

49 

e  13   25 

-30 

— 

— 

56-1 

641 

Hamburg 

981 

37 

13     0 

-61 

— 

— 

490 

— ■ 

Vienna 

1010 

42 

e  17   48 

PR,? 

— 

— 

52-5 

59-5 

Konigsberg 

104-3 

37 

— 

— 

— 

— 

53-6 

— 

Hehvan 

110-5 

63 

25   30 

?S 

(25   30) 

-123 

— 

— 

Riverview 

115-2 

221 

— 

— 

— 

— 

e  57-3 

61-7 

Melbourne 

116-3 

214 

— 

— 

— 

• — 

e  62-0 

65-0 

Additional    readings:     La    Paz    i  =  +2m.l5s.,    To  =12h.55m.l3s.     Epicentre 
13°-0S.    72'-5W.  Ann    Arbor   SN  =  +17m.6s.  Toronto    e  =  +25m.0s., 

eL  =  +32-5m.     and     +44-4m.         Oxford    eS  =  +23m.3s.         Chicago     L  = 
+  27-8m.  Ottawa      PR,E?  = +12m.34s.,      PRoN?  = +13ni.25s.,      SR.E? 

=  +24m.l4s.,     LE  =  +36-0m.  and   +40-0m.  De  Bilt  eN  = -f 24m.37s., 

LN  = -)-43-0m.,    MX  =  +49-4iu.  Wellington    e  = +33m.34s.,     +41m.42s., 

+58m.30s.,      and       +71m.lSs.         Hehvan      PN  = +29m.6s.         Riverview 
MN  =  +60-4m. 

Jan.  9d.  13h.  54m.  50s.     Epicentre  22°-5S.  173° -SW.  (as  on  1913  June  26d.). 

A  =  -  -918,  B  =  -  -104,  C  =  -  -383  :         D  =  -  -113,  E  =  +  -994  ; 
G  =  +-381,   H  =  +-043,  K  =  --924. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Apia 

S°9 

11 

2   10 

—    5 

3  22 

-39 

5-0 

5-3 

Riverview 

33-0 

242 

e  6  50 

-   6 

e  12   10 

-14 

e  160 

18-5 

Sydney 

33-0 

242 

12  58 

?S 

(12  58) 

+  34 

17-7 

18-8 

Melboiirne 

38-6 

237 

— 

— 

— 

— • 

19-7 

23-2 

Adelaide 

43-4 

242 

— 

— 

— 

— 

— 

26-8 

Perth 

62-5 

244 

2  33 

? 

— 

— 

— 

— 

Batavia 

78-3 

273 

12   15 

+   6 

22     2 

-   2 

— ■ 

— ■ 

Taihoku 

79-0 

303 

— 

— 

35   10 

1 

— 

— 

I.a  Paz 

97-2 

111 

22   18 

1 

— 

— 

48-2 

51-8 

Chicago 

101-9 

49 

36   15? 

? 

44   10 

? 

6  51-5 

— 

Toronto 

1081 

49 

■ — 

— 

— 

— 

e  60-3 

63-5 

Ottawa 

111  1 

48 

— 

— • 

— 

— 

60-8 

— 

Kodaikanal 

111-5 

270 

17      4 

PRi 

• — 

— 

23-9 

31-1 

Cape  Town 

122-4 

192 

75   21 

?L 

— 

— 

(75-4) 

— 

Hamburg 

1491 

356 

e  19  55 

[+   1] 

— 

— • 

— 

— 

De  Bilt 

150-4 

1 

. — 

— 

— ■ 

e  86-2 

90-7 

Uccle 

151-7 

3 

e  20     7 

t+   9] 

— 

— 

— 

88-2 

Vienna 

153-1 

345 

e  19  10 

[-50] 

— 

— 

• — 

— 

Paris 

153-5 

6 

— 

— 

— 

e  88-2 

94-2 

Strasbourg 

153-9 

358 

e  20     1 

[       0] 

— 

— ■ 

— 

— 

Moncalieri 

157-5 

2 

e  7   28 

I 

23  59 

PRi 

38-4 

56-6 

Marseilles 

159-2 

3 

— 

— 

— 

— 

48-2 

— 

Rocca  di  Papa 

1601 

347 

120  13 

[+   5] 

— 

— 

■ — ■ 

21-2 

Tortosa 

1610 

14 

— 

— 

— 

— 

e  89-2 

114-5 

Additional  readings:       Riverview      gives      PR,  = +8m.2s.,      MN  =  +17-5m. 
Ottawa  LE  =  +6S-7m.  and    +72-2m.         Cliicago  L  =  +55-0m.  De  Bilt 

MN  =  +90-2m. 

Jan.  9d.  18h.  55m.  50s.     Epicentre  40°-0N.  136°-5E. 

A  =  -  -556,   B  =  +  -527,  C  =  +  -643  ;  D  =  +  -688,   E  =  +  -725  ; 

G  =  --466,   H  =  +-442,  K  =  --766. 

A  Az.  P.       O-C.         S.  O-C.       L.  M. 

o  o  m.  s.          s.  m.  s.  s.          m.  m. 

Mizusawa       e.         3-6  103  0  57      +   1  1  43  +4          —  — 

N.          3-6  103  10+4  1   47  +8            —  — 

Tokyo                          5  0  149  1   15      -   2  —  —          1-7  — 

Osaka                           5-4  190  1   22      -   1  —  —         2-7  3-9 

Kobe                E.          5-4  192  1   23            0  2   18  -10          2-7  3-1 

Zi-ka-wei                   15-1  239  e4     0      +20  —  —      e  9-3  — 

De  Bilt                      78-7  332  —              —  —  —    e47-2  — 

La  Paz                     148-2  50  18  52    [-61]        —  —  —  — 

Additional  readings  :    Osaka  MN  =  +3  0m.         Kobe  North  readings  for  P,  S, 

anc  L  when  diminished  by  95s  become  the  same  as  for  east.     Also  MN  = 

+  3-0m. 


K 


10 

Jan.  9d.  Readings  also  at  3h.,  4h..  15h.  (2),  16h.,  17h.  (2),  and  18h.  (La  Paz), 
19h.  (La  Paz  and  Colombo),  20h.,  21h.,  and  22h.  (La  Paz),  23h.  (La  Paz 
(2)  and  Oaxaca). 

Jan.  lOd.  Readings  at  Oh.  (Paris),  Ih.  (La  Paz),  3h.  (La  Paz),  4h.  (La  Paz  and 
Perth),  7h.  (2),  8h.,  9b.,  llh.,  and  15h.  (La  Paz),  20h.  (La  Paz  and  San 
Fernando). 

Jan.  lid.  Readings  at  9h.  (La  Paz),  lOh.  (Melbom-ne),  17h.  and  ISh.  (La  Paz), 
20h.  (Batavia),  22h.  (La  Paz). 

Jan.  12d.  14h.  53m.  10s.     Epicentre  33°  ^N.  131° -gE.  (Suggested  by  the  Meteoro- 
logical Observatory,  Japan). 

A  =  --557,   B  =  +  -621,   C  =  + -552. 
A  P.  0-C.         S.         0-C.         L.  M. 


Q 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Matsuyama 
Kobe               E. 
Osaka 
Gifu 

0-8- 
2-9 
3-2 
4-5 

i  0   26 
0  50 

0  41 

1  12 

+  14 
+    5 
-   9 

+    2 

(1   29) 

(2     2) 

+     1 

2 

i  0-6 

1-5 

2  0 

0-8 
2-3 

No  additional  readings. 

Jan.  12d.  Readings  also  at  Oh.  (La  Paz),  Ih.  (Helwan),  2h.  (Batavia),  9h.  and 
15h.  (La  Paz),  18h.  (San  Fernando),  21h.  (Taihoku),  22h.  (near  Tacu- 
baya),  231i.  (La  Paz). 

Jan.  13d.  Readings  at  01i.  (near  Tailioku),  5h.  (La  Paz),  lOh.  (Melbourne), 
llh.  (San  Fernando),  17h.  (Vienna  and  near  Padova  (2)  and  Florence 
(2)  ),  19h.  (La  Paz,  Apia,  and  Rio  Tiuto),  20h.  (near  Florence  and 
Padova),  21h.  (Zi-ka-wei,  La  Paz,  and  Taihoku),  22h.  (De  Bilt,  Manila, 
and  Helwan),  23h.  (Florence). 

Jan.  14d.  Readings  at  Oh.  (Colombo  and  near  Padova  and  Florence),  2h.  (La 
Paz),  3h.  (Florence),  4h.  (Taihoku  (2)  and  La  Paz),  6h.  (San  Fernando 
and  La  Paz),  7h.  (La  Paz,  IMauila,  De  Bilt,  and  near  Zi-ka-wei,  Taihoku, 
Osaka,  and  Tokyo),  9h.  (Riverview  and  Florence),  18h.  (Apia),  19h. 
(Honolulu),  20h.  (La  Paz  and  San  Fernando). 

Jan.  15d.  Readings  at  Ih.  (San  Fernando),  7h.  (near  Tacubaya),  lOh.  (Vienna), 
12h.  (Melbourne,  Riverview,  and  near  Athens),  13h.  (Toronto,  Victoria, 
and  Helwan),  loh.  (Georgetown),  20h.  (San  J'ernando),  23h.  (Azores). 


Jan.  16d.  23h.  55m.  48s.     Epicentre  38°-8N.  32° -QE.  (as  on  1920  Feb.  26d.). 

A  =  +  -654,   B  =  +  -423,  C  =  -|-  -627  ;  D  =  -f-  -543,   E  =  -  -840  ; 

G  =  -l--526,   H  =  +  -340,  K  =  --779. 

A        Az.  P.        O-C.        S.  O-C.        L.  M. 


Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

7-2 

266 

1   51 

+    2 

c  2  55 

-20 

31 

3-9 

Helwan 

91 

189 

5   12 

?L 

— 

— 

(5-2) 

— 

Belgrade 

110 

307 

2  43 

-    1 

— 

— 

— 

— 

Pompeii 

14-2 

283 

5  59 

?S 

(5   59) 

-14 

— 

— 

Vienna 

15-2 

314 

i  3  47 

-1-   5 

— 

■ — • 

c  8-0 

10-5 

Rocca  di  Papa 

15-6 

287 

i  3  50 

+    3 

— 

— 

e  9-8 

— 

Padova 

16-9 

300 

4   12 

+    8 

9   13 

?L 

(9-2) 

10-3 

Moncalieri 

19-6 

296 

4   38 

+    2 

8  47 

-1-32 

11-4 

13-8 

Strasbourg 

20-5 

306 

e  4   45 

-    2 

— 

— 

— 

— 

De  Bilt 

23-3 

314 

— 

— 

— 

— • 

e  13-2 

— 

Uccle 

23-3 

310 

e  5   19 

-    1 

e  9  24 

-   7 

- — ■ 

— 

San  Fernando 

30-8 

278 

10    12 

is 

(10   12) 

-96 

— 

— 

Athens  gives  MX  =  +3-7m. 
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Jan.  16d.  Eeadingrs  also  at  Oh.  (Hamburg  and  San  Fernando),  2h.  (Taihoku), 
4h.  (La  Paz  (2)  ),  9h.  (Victoria  and  Riverview),  lOh.  (Batavia),  13h. 
(Manila,  Batavia,  Hehvan,  and  Taihoku),  16h.  (La  Paz),  21h.  (Helwan). 

Jan.  17d.  Readinars  at  -ih.  (WeUinsTton),  5h.  (Apia),  6h.  (Lick),  7h.  (San  Fer- 
nando). 13h.  (La  Paz),  14h.  (Rio  Tinto  aud  La  Paz),  17h.  (La  Paz),  2011. 
(San  Fernando  and  Budapest),  22h.  (Wellington). 

Jan.  ISd.  Readings  at  2h.  and  3h.  (La  Paz).  4h.  (Helwan),  6h.  (San  Fernando), 
12h.  (near  Athens),  14h.  (San  Fernando),  19h.  (Helwan). 


Jan.  19d.  14h.  57m.  18s.     Epicentre  4.5°0N.  152=1E.  (as  on  1918  Sept.  14d.). 

A  =  --625,  B  =  +-331,  C=-+707  ;         D  =  +  -468,  E  =  +-884  ; 
G  =  --625,  H  =  +  -331,  K  =  --707. 


Az. 


m.    s. 


O-C. 

s. 


O-C. 


m. 


6-7 

294 

1  49 

+  7 

10-0 

238 

2  37 

+  7 

16-4 

237 

4  34 

+  37 

27-6 

251 

e  6  2 

-  2 

40-2 

231 

e  7  54 

-  3 

551 

54 

— 

— 

721 

333 

— 

— ■ 

78-8 

330 

— 

— 

78-8 

340 

— 

— 

78-8 

345 

e  IS  42 

? 

78-9 

181 

e  22  17 

?S 

80-2 

340 

— 

— 

80-2 

35 

— 

— 

80-2 

32 

— 

— 

80-6 

344 

— 

— 

81-4 

337 

e  12  5 

-22 

82-5 

340 

— 

— 

84-5 

31 

— 

— 

84-6 

332 

20  42? 

? 

87-8 

312 

22  42 

?S 

88-6 

164 

— 

— 

90-5 

339 

— 

— 

95-0 

343 

44  42 

?L 

96-3 

343 

24   0 

?s 

135-9 

63 

19  18 

-14] 

1431 

271 

22  54 

;PR, 

L. 

m. 
3-6 


16   10?      -72        24-5? 


—  —  e  46-5 

—  —  e  44-7 

—  —  50-7 

(22  42)  -68  — 


M. 
m. 
4-3 


Ootomari 

ISnzusawa  10-0     238  2  37+7  4  30 

Osaka  _  _  _     

Zi-ka-wei  27-6     251      e6     2      -   2    e  10  42        -10  — 

Manila 

Victoria  _  -  _ 

Konigsberg  72  1     333         —  —         —  —       40-4 

Budapest  78-8     330  —  —         —  —    e  40-7 

De  Bilt  E.  78-8     340  —  —         —  —    e  42-7 

Stonvlnu-st  _____ 

Riverview  78-9     181    e  22   17         ?S    (e  22    17)       +   6    e411 

Ucele  80-2     340  —  —         —  —    e35-7 

Toronto  80-2       35  —  —         —  —    133-3 

Ottawa  E.  80-2        32         —  —    e  21   53        -32        47-2 

Oxford  80-6     344  —  —         —  —  —       53-3 

Strasbourg 
Paris 
Harvard 
Florence 

Helwan  _ . 

WeUington  88-6     164  —  —         —  —    e44- 

Tortosa  90-5     339  —  —         —  —    e47-7 

Rio  Tinto  95-0     343        44  42        ?L  —  —      (44-7) 

San  Fernando  96-3     343        24     0         ?S        (24     0)       -79 
La  Paz 
Cape  Town 

Additional    readings:     ilizusawa    gives    also    PN  = +2m.44s.         Konigsberg 

LX  =  +40-9m.  De     Bilt     eLX  =  +41-7m.  MN  =  +53-6m.  River- 

view    eS?  = +29m.57s.  Toronto    eL  =  +43-6m.,    eL  =  +54-2m.  Hel- 

wan   PN  =  +20m.42s.         La    Paz    i  = +23m.l2s.    (?PRi).         Eskdalemuir 
gives  15h.  only. 


Ill 


40-9 
46-2 
51-7 
50-8 
53-7 
46-3 

34-8 


49-7 
62-7 


82-7 
65-7 


Jan.  19d.  Readings  also  at  Oh.  and  Ih.  (Wellington),  2h.  (Apia),  4h.  (Manila), 
7h.  (San  Fernando),  14h.  (Granada  and  Moncalieri),  loh.  (Kodaikanal), 
18h.  (Stonyhurst,  De  Bilt,  Mizusawa,  Ootomari,  and  WeUington),  20h. 
(Colombo). 


Jan.  20d.     2h.  2m.  24s. 
A  =  +  -130,  B  = 


Balboa  Hts. 

Oaxaca 

Tacubaya 

La  Paz 

Georuetown 

Washington 

Chicago 


Epicentre  7°-0N.  82°-5W.  (as  on  1919  Sept.  27d.). 

-■984,  C  =  +-122  :  D  = --991,   E  =  -  131  ; 

=  +-016,   H  =  --121,  K  =  --992. 


3-5 
17-2 
20-4 
27-4 
32-3 
32-3 
35-1 


Az. 

55 
307 
309 
149 


P.       O  -C. 


m.  s. 
1   22 

3  47 

4  51 
i  6  8 
e  8  20 

5  45 
8  37 


8 
353 

Cordinued  on  next  page 


+  27 
-20 
+  5 
-  6 
?PR, 
-66 
+  83 


m.  s. 

8 


7 

9 

i  11 


e  10  59 
15  30 


O-C. 

s. 
+  31 
-  3 
+  31 

+  12 

-74 

?SR, 


L. 

m. 

2-6 

8-2 

10-7? 

14-4 

17-9 

18-3 

23-3 


M. 

m. 

2-8 

9-2 
12-2 
17-3 
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A  Az.  P.  O-C.         S.  0-C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.           m.  m. 

Ann  Arbor     E.  35-3  359  7   12  -   4  12  36  -24        16-9  — 

Ithaca  35  S  359  —  —  —  —    e  19-6  — 

Toronto  36-7  4  3  48  ?  10  36  ?PRt  el7-3  21-7 

Ottawa  38-8  7  9  28  ?PP,  13  41  -   8    e  16-2  — 

Victoria  53-2  330  —  —  —  —       29-9  35-3 

Honolulu  741  291  —  —    e  22   12  +57    e35-3  41-3 

San  Fernando  74-8  54  24  36  ?SR,  —  —           —  — 

Stonvhurst  78-5  38  e  27   36  ?SR,  —  _          _  _ 

Uccle  82 -6  40  e  23     0  ?S    (e  23     0)  +   7    e  38-6  40-6 

De  Bilt  83-0  40  —  —  —  —    e  39-6  43  1 

Helwan  106-8  56  66  36  ?L  —  —      (66-6)  — 

Additional     readings:        Balboa     Heigrhts     PN  =  +lm.20s.,       MN  =  +3-4m. 
Georgetown  ePN  = +8in.l8s.,  LN  =  +19-3m.  Ann  Arbor  PX  =  +7m.0s. 

Toronto  e  = +15iu.42s.,  cL  = +19 -Sm.  Ottawa  LE  = +20 •2m.         Hel- 

wan PN  =  +65m.36s. 

Jan.  20d.  Readlnprs  also  at  Ih.  (Honolulu,  Rivervicw,  Apia,  and  Wellington), 
2h.  (San  Fernando),  3h.  (Helwan),  9h.  (Taihoku),  12h.  (Helwan),  18h. 
(Apia),  20h.  (near  Tacubaya),  22h.  (Helwan),  23h.  (La  Paz). 

Jan.  21d.  Readings  at  2h.  and  3h.  (Helwan),  6h.  (La  Paz),  15h.  (Taihoku  and 
near  Athens),  17h.  (La  Paz),  211i.  (.San  Fernando  and  Batavia). 


Jan.  22d.  Readings  at  Oh.  (Taihoku),  Ih.  (Algiers),  7h.  (Apia  and  Taihokn), 
9h.  (La  Paz),  lOh.  (Algiers  and  La  Paz),  llh.  (Algiers),  12h.  (Barcelona 
and  near  Tortosa  and  Granada),  13h.  (Azores  and  La  Paz),  18h.  (Helwan), 
22h.  (San  Fernando),  23h.  (La  Paz). 

Jan.  23d.  lOh.  ISm.  57s.     Epicentre  2°-0N.  20''-5W. 

A  =  +  -936,  B  =  -  -350,  C  =  +  -035  ;  D  =  -  -350,   E  =  -  -937  : 

G  =  +033,  H  =  -012,  K  =  --999. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


San  Fernando 

E. 

36-9 

20 

12 

3 

?S 

(12     3) 

-79 

— 

140 

N. 

36-9 

20 

13 

3 

?s 

(13     3) 

-19 

— 

150 

La  Paz 

50-5 

246 

9 

9 

-  1 

— 

25-2 

26-5 

Uccle 

53-1 

20 

— 

— 

e  16  57 

0 

e  27-0 

— 

De  Bilt 

54-5 

20 

— 

— 

— 

— 

e  28  -0 

31-0 

Helwan 

56-4 

55 

17 

3 

?s 

(17      3) 

-36 

• — 

— 

No  additional  readings. 


Jan.  23d.  Readings  also  at  2h.  (La  Paz\  3h.  (Helwan,  La  Paz,  and  Apia),  5h. 
(Algiers),  9h.  (Rocca  di  Papa  and  near  Athens).  12h.,  15h.,  and  16h. 
(Wellington),  20h.  (La  Paz),  21h.  (WeUington),  22h.  (San  Fernando), 
23h.  (Wellington). 


Jan.  24d.  llh.  16m.  36s.     Epicentre  12°-2S.  118°-0E. 


A  =  --459, 

B  =  +-863,  C  =  --211 

:          D 

=  +  •883, 

B  = 

+ 

•470  ; 

G  =  +  -099,   H  =  --187,  K  = 

--977. 

A        Az.            P. 

O-C. 

s. 

0- 

c 

L. 

M. 

o          o         m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

Manila 

Kodaikanal 

Wellington 

Helwan 

La  Paz 

12-5     297          3     6 
26-9          6      e  5  57 
46-1      297          9  48 
57-2      133         — 
93-2      300        31   24 
150-7      168       20  29 

0 

0 

+  67 

? 
[+32] 

i  5  32 

0 

i  6-4 

14  4 
e  45-0 

7-3 
16-0 

Additional    readings  :     Batavia   gives 

+  34m.24s. 

EllSO    i  = 

+  7m.0s. 

Helwan 

PN  = 

13 


Jan.  24d.  Readings  also  at  Oh.  (Wellington),  Ih.  (Helwau).  3h.  (Wellington  and 
La  Paz),  lOh.  (Zi-ka-wci),  16h.  (Colombo),  19h.  (La  Paz),  22h.  (San 
Fernando),   23h.   (Mizusawa). 


Jan.   2,5d.   lOh    27m.  55s.      Epicentre    41  =  -9N.   142=1E.   (suggested  by  Meteoro- 
logical Observatory,  Japan). 


A  =  - 

■587,   B 

=  +  •457, 

C  =  +-688. 

A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hakodate                   10 
Sapporo                       1  -3 
INIizusawa       e.          2-9 
Mito                              5  -7 
Tokyo                          6  -5 

e  0   15 
0  23 

0  37 

1  12 
1    22 

-  0 
+    3 

-  8 
-16 
-17 

(0  40) 
1   18 
(2   21) 

+    4 
-15 

0-5 
0-7 

2-4 
e  1-9 

0-7 
1-9 

idltioual  readi 

ngs  :    Hakodate  g 

ves  also 

MX  =  +0-6m. 

Mizusawa  PX 

+  0m.3Ss. 


Jan.  25d. 


Readings  also  at  Ih.  (Taihoku).  3h.  (near  Tokyo),  8h.  (San  Fernando). 
13h.  (near  Kobe),  16h.  and  18h.  (near  Tacubaya),  19h.  and  21h.  (La  Paz), 
22h.  (Marseilles). 


Jan.  26d.  17h.  55m.  8s.      Epicentre  4"0X.  97"0E.  (as  on  1916  July  27d.). 


A  =  -112,  B  =  +-990,  C  =  +070  ;  D  = 

G  =  -0U9,   H  =  +-070,   K  = 


4-  -993,   E  =  +  122  ; 
-•998. 


Batavia 
Manila 
Zi-ka-wei 
La  Paz 


A 

14-1 

25-8 

35-6 

160-8 


Az. 

136 
65 
37 

224 


P. 

m.  s. 
i  3  17 
e  5  40 
e  9  44 

20   15 


O-C. 


-10  — 

-    6  — 

?PKi  c  13 

f+    6]  — 


O-C.  L. 

s.  m. 

—  e  8-9 

+    4  — 


Batavia  gives  also  iS  =M  =  +4m.42s. 


Jan.  26d.  Readings  also  at  3h.  (Hehvau  and  near  Athens),  4h.  (San  Fernando), 
lOh.  (Fordham  and  near  Manila),  13h.  (2)  and  14h.  (La  Paz),  23h.  (San 
Fernando). 


Jan.  27d.  llh.  30m.  9s.      Epicentre  36'OX.  28°-0E.  (as  on  1919  Aug.  24d.). 

A  =  +  -714,   B  =  +  -380,  C  =  +  -588  ;  D  =  +  -470,   E  =  -  -883  ; 

G  =  +  -519,   H  =  +-270,   K  =  --809. 

O-C. 

s. 
+   7 


-56 


A 

Az. 

P. 

O-C. 

s. 

J, 

o 

m.  s. 

s. 

m.    s. 

Athens 

3-9 

302 

1    15 

+  14 

1   54 

Helwau 

6-7 

154 

3   51 

?L 

. — 

Belgrade 

10-5 

329 

2    14 

-23 

■ — 

Pompeii 

E. 

11-6 

298 

3   43 

+  50 

4   13 

Budapest 

13-2 

333 

— 

— 

— 

Rocca  di  Papa 

13-2 

301 

7      3 

?L 

— 

Padova 

15-4 

312 

— 

— • 

— 

Konigsberg 

19-5 

347 

— 

— 

— 

liesangon 

19-8 

312 

— 

— 

8    10 

-Algiers 

20  0 

280 

e  4   41 

0 

— 

Hamburg 

21-6 

330 

— 

— 

— • 

Uccle 

22-0 

318 

— 

— 

e  9     8 

De  Bilt 

22-8 

322 

— 

— 

e  9   18 

-    9 


L. 

M. 

m. 

m. 

2  0 
(3-8) 

2  1 

7-4 
(7-0) 

11-8 

10-4 
7-8 
11-0 
12-8 
12-8 

e  10-8        138 


Additional  readings  and  notes  :  Helwan  gives  also  PX  =  +7m.51s. 
readings  have  been  increased  by  30m.  De  Bilt  MX  =  +12  ■9m. 


:-4        15-6 
Budapest 
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Jan.  27d.  Readings  also  at  Oh.  (Batavia),  Ih.  (Apia),  5h.  (La  Paz),  9h.  (near 
Tacubaya),  12h.  (Fordhani),  14h.  (Granada,  La  Paz,  San  Fernando, 
Uccle,  De  Bilt,  Algiers  and  Hehvau),  17h.  (near  Miznsawa),  18h.  (La 
Paz,  near  Athens,  and  near  IMlzusawa),  22h.  (San  Fernando,  near  Chur, 
and  Zui-ich),  23h.  (near  Tacubaya). 


Jan.  28d.     Readings  at  4h.  (La  Paz),  8h.  (San  Fernando).  lOh.  (Helwau),  15h. 
(Melboui-ne  and  Helwau),  23h.  (La  Paz  and  San  Fernando). 


Jan.  29d.     Readings  at  4h.  (Wellington),  20h.  (San  Fernando  and  La  Paz),  21h. 
(Hehvan  and  De  Bilt),  22h.  (near  Padova  and  Florence). 


Jan.  30d.  18h.  oSm.  38s.      Epicentre  0°-5S.  93°0W. 


A  =  - 

052, 

B 

=  -•999,   C  = 
G  =-000,   H 

=  -  009  ;          D 
=  +•009,  K=- 

=  -■999, 
-1-000. 

E  =  + 

•052  : 

A        Az. 

P.       O-C. 

S. 

O-C. 

L. 

M. 

o                  o 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Oaxaca 

E. 

179     349 

5      8      +52 

8  42 

+  64 

96 

10-4 

Tacubaya 

E. 

20-8      343 

4   47       -    4 

8  34 

-   6 

96 

101 

La  Paz 

29  2      124 

c  6   20             0 

11   20 

0 

14-4 

161 

Victoria 

55-5      336 

9   46?     +3 

— 

• — 

— 

28-4 

De  Bilt 

E. 

95 -4        38 

—               — 

— 

— 

e  45-4 

— 

De  But  gives  also  eLN  =  +48  •4m. 


Jan.  30d.  Readings  also  at  Oh.  and  4h.  (Hehvan),  5h.  (Wellington  (2)  ),  7h. 
(Manila  and  Batavia),  lOh.  (Manila,  Batavia,  and  near  Tokyo),  14h. 
(La  Paz,  Toronto,  and  Riverview),  18h.  (Nagasaki),  20h.  (La  Paz  and 
near  Tacubaya). 


Jan.   3 Id.     Readings  at   Oh.    (Malabar,   Batavia,   and   Toronto),   9h.    (Batavia), 
20h.  (Rocca  di  Papa),  21h.  (La  Paz),  23h.  (Lick). 


Feb.  Id.  Readings  at  Oh.  (Tokyo),  3h.  (Hokoto,  Taihoku,  and  Zi-ka-wci),  7h. 
(La  Paz  and  near  Pompeii  and  Rocca  di  Papa),  8h.  (Hehvan),  llh.  (La 
Paz),  13h.  (near  Padova),  14h.  (La  Paz),  19h.  (Taihoku). 


Feb    2d.      Readings  at  Ih.  (Lick  (3)  and  Taihoku),  21i.,  3h.,  and  4h.  (La  Paz),  8h. 
(Apia),  15h.  (Algiers  and  near  Tacubaya). 


Feb.  3d.  l?eudings  at  Oli.  (Lick),  lOh.  (Rocca  di  Papa),  121i.  (Lick  and  near 
Tacubaya),  13h.  (Lick),  15h.  (Algiers  and  near  Tacubaya),  17h.  (Rocca 
di  Papa),  19h.  (Batavia,  Colombo,  De  Bilt,  Hehvan,  Manila,  Taihoku, 
and  Uccle),  20h.  (Zi-ka-vvei). 
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1921.     Feb.  4d.  8h.  22m.  35s.       Epicentre  16°  5X.  89°  5W 

A  =  +  -009,   B  =  --959,   E  =  +  •284  ;  D  = -1-000,   E  =  --009; 

G  =  +  -002,   H  =  --284,   K  =  --959. 


A 

Az. 

P. 

O-C. 

g 

O-C. 

L. 

M. 

o 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Oasaca 

7°0 

276 

1 

31 

-15 

- 

— 

2  1 

2-2 

Tacubaya 

E. 

9-7 

289 

1 

46 

-40 

- 

— 

31 

3-7 

Balboa  Heights 

E. 

12-2 

127 

3 

7 

+    5 

5 

55 

+  31 

9  9 

4-3 

N. 

12-2 

127 

3 

8 

+    6 

6 

12 

+   48 

9-8 

10  1 

E. 

12-2 

127 

3 

5 

+    3 

4 

35 

-49 

8-6 

9-3 

N. 

12-2 

127 

3 

6 

+    4 

5 

52 

+  28 

9-3 

9-6 

Port  au  Prince 

16-5 

80 

i  5 

35 

? 

(7 

1) 

-   6 

7  0 

10-4 

Mazatlan 

E. 

17-3 

296 

1 

12 

? 

3 

52 

?P 

5-3 

6-5 

St.  Louis 

E. 

22-2 

358 

i  5 

31 

+  24 

9 

13 

+    4 

9-6 

— 

X. 

22-2 

358 

i  5 

7 

0 

9 

7 

—    2 

— 

— 

Porto  Rico 

E. 

23  0 

82 

5 

45 

+  28 

9 

55 

+  30 

121 

13-8 

X. 

23-0 

82 

— 

- 

— 

- 

— 

12-2 

12-6 

Cheltenham 

E. 

24-8 

24 

e  5 

37 

+    1 

i  10 

45 

+  46 

14-5 

16-4 

X. 

24-8 

24 

e  5 

39 

+    3 

e  10 

46 

+  47 

e  15-3 

15-8 

Georgeto^^Ti 

E. 

24-8 

23 

5 

46 

+  10 

11 

3 

+  64 

— 

15-8 

X. 

24-8 

23 

5 

42 

+    6 

11 

16 

^77 

— 

17-9 

Washington 

24-8 

23 

4 

45 

-51 

9 

58 

-   1 

13-2 

15-8 

Tucson 

E. 

24-9 

313 

5 

8 

-29 

i  9 

19 

-42 

10-9 

12-6 

X. 

24-9 

313 

5 

9 

-28 

- 

— 

12-1 

13-1 

Chicago 

25-3 

3 

2 

30 

? 

9 

59 

-10 

18-5 

10-4 

Ann  Arbor 

E. 

26-3 

10 

6 

13 

+  22 

11 

13 

+  45 

13-8 

18-2 

X. 

26  -3 

10 

6 

7 

+  16 

11 

1 

+  33 

13-8 

22-4 

Ithaca 

28-3 

20 

e  6 

15 

+   4 

e  11 

43 

+  39 

14-9 

— 

Toronto 

28-4 

15 

i  6 

49 

+  37 

i  12 

13 

+  67 

i  17-2 

19-5 

Harvard 

E. 

30-3 

27 

e  6 

28 

-   3 

12 

4 

+  25 

e  140 

21-4 

X. 

30-3 

27 

i  6 

25 

-   6 

11 

37 

2 

14-4 

— 

Ottawa 

311 

21 

6 

36 

-    3 

11 

48 

—    5 

e  14-8 

19-6 

Northfleld 

311 

25 

6 

37 

-    2 

11 

50 

-   3 

15-2 

22-4 

Lick 

E. 

35-1 

314 

e  7 

2 

-12 

e  11 

54 

-63 

e  160 

21  0 

X. 

35  1 

314 

e  6 

59 

-15 

e  11 

53 

-64 

e  16-2 

17-0 

HaUfax 

35  G 

32 

7 

44 

+  26 

13 

50 

+  46 

e  13-4 

24-4 

Berkeley 

E. 

35-9 

315 

e  7 

44 

+  23 

e  13 

5 

-   4 

e  17-4 

19-4 

X. 

35-9 

315 

8 

6 

+  45 

e  13 

5 

-    4 

e  17-4 

18-9 

V. 

35-9 

315 

e  7 

44 

+  23 

e  13 

7 

2 

e  17-4 

— 

La  Paz 

X. 

39-2 

147 

i  7 

45 

-    3 

i  13 

49 

—    5 

18-8 

20-6 

Victoria 

42-2 

328 

7 

47 

-25 

13 

11 

-87 

21-6 

25-5 

z. 

42-2 

328 

7 

51 

-21 

13 

35 

-63 

17-2 

27-6 

Azores 

59-4 

56 

15 

43 

I 

— 

- 

— 

— 

19-7 

Coimbra 

E. 

72-7 

52 

10 

51 

-43 

19 

47 

-71 

34-9 

37-5 

X. 

72-7 

52 

— 

— 

i  20 

22 

-36 

31-6 

37-1 

Eskdalemuir 

74-3 

37 

11 

47 

+    3 

21 

48 

+  30 

— 

48-1 

Edinbm-gh 

74-4 

37 

11 

51 

+    6 

21 

29 

+  10 

36-4 

47-5 

Rio  Tinto 

74-4 

55 

16 

25 

?PR, 

- 

— 

— 

49-4 

Dyce 

E. 

74-8 

35 

i  11 

33 

-15 

21 

18 

-    6 

30-4 

41-6 

X. 

74-8 

35 

i  11 

33 

-15 

21 

33 

+    9 

30-4 

41-1 

Stouyhurst 

75  0 

39 

i  12 

13 

+  24 

21 

49 

+  23 

37-2 

48-3 

San  Fernando 

75-0 

57 

12 

13 

+  24 

22 

1 

+  35 

36-7 

52-4 

Oxford 

76-0 

40 

i  12 

5 

+  10 

21 

55 

+  18 

37-6 

44-4 

Kew 

76-7 

40 

18 

25 

? 

- 

— 

— 

50-4 

Granada 

76-9 

55 

i  12 

1 

+    1 

i  22 

28 

+  40 

— 

— 

Paris 

790 

43 

e  12 

25 

+  12 

1  22 

23 

+  11 

34-4 

43-4 

Tortosa 

79-3 

50 

12 

31 

+  16 

22 

34 

+  19 

34-7 

— • 

Uccle 

79-7 

40 

i  12 

22 

+    5 

i  22 

31 

+  11 

34-4 

42-5 

De  BUt 

79-8 

39 

12 

26 

+    8 

22 

36 

+  15 

39-0 

42-9 

Barcelona 

80-4 

50 

e  12 

33 

+  12 

- 

— 

e  35-3 

43-4 

Besangou 

81-6 

44 

12 

36 

+    8 

22 

26 

-16 

39-4 

— 

MarseiUes 

E. 

82-2 

47 

e  12 

55 

+  24 

23 

8 

+  20 

e  38-4 

44-8 

Algiers 

82-2 

54 

12 

41 

+  10 

22 

53 

+   5 

33-4 

43-9 

Hamburg 

82-3 

37 

e  12 

40 

+   8 

i  22 

55 

+   6 

e  40-0 

41-4 

Strasbom-g 

82-4 

42 

12 

35 

+   3 

i  22 

51 

+    1 

e  37-0 

46-5 

Zxirich 

83-2 

44 

e  12 

37 

0 

e  23 

1 

+    2 

— 

— 

Moncaheri 

83-4 

45 

12 

43 

+   5 

22 

46 

-15 

36-4 

55-1 

Padova 

86-0 

44 

13 

3 

+  10 

23 

24 

-   6 

40-2 

46-6 

Florence 

861 

46 

12 

25 

-29 

22 

25 

-66 

— 

49-9 

Konigsberg 

E. 

87-5 

33 

13 

6 

+    4 

i  23 

22 

-25 

43-2 

— 

X. 

87-5 

33 

13 

4 

+    2 

i  23 

22 

-25 

c  37-5 

— 

z. 

87-5 

33 

i  13 

1 

-    1 

23 

27 

-20 

42-7 

— 

Continued  an  next  jtaoe 
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Pola 

87-5 

44 

e  12  46 

-16 

i  23   17 

-30 

e 

37-9 

54-7 

Rocca  di  Papa 

!S7-8 

48 

i  13   10 

+    6 

i  23  28 

-22 

e 

37-1 

48-1 

Vienna 

87-9 

40 

i  13     4 

0 

i  24  28 

+  37 

e 

43-9 

50-9 

Pompeii 

E.        89-4 

48 

13  27 

+  15 

23  42 

-25 

— 

47-4 

Budapest 

89-8 

39 

e  13   45 

+  30 

e  18  25 

?PRi 

e 

49-4 

62-4 

Lemberg 

91-7 

37 

e  13   19 

-    6 

e  23  43 

-49 

e 

46-6 

58-6 

Athens 

E.        96-9 

47 

e  13  38 

-16 

i  24   21 

-64 

e 

44-4 

55-7 

Wellington 

105-0 

230 

e  14     1 

-33 

24   37 

-125 

e 

47-2 

— 

Helwan 

E.      106-6 

51 

19     1 

?PRi 

— 

— 

— • 

75-7 

X.     106-6 

51 

21   25 

2 

— 

— 

— 

77-4 

Cape  Town 

113-8 

120 

20     3 

?PRi 

36      2 

?SRi 

— 

61-6 

Sydney 

123-2 

240 

19   55 

?PR, 

25   37 

-216 

30-4 

31  0 

Riverview 

123-2 

240 

— 

— 

c  30   11 

+  58 

e 

54-8 

56-2 

Zi-ka-wei 

123-8 

328 

e  20  53 

?PR, 

— 

— 

— 

— 

Melbourne 

128-0 

234 

— 

— 

31    31 

+  104 

58-2 

69-9 

Taihoku 

128-6 

322 

e  36  25 

I 

— 

— 

e 

77-4 

— 

Simla 

130-7 

15 

21   25 

?p'Ri 

41      7 

?SRi 

65-1 

681 

Adelaide 

133-5 

236 

— 

— 

21   13 

?PR. 

31-2 

42-7 

Manila 

136-7 

315 

22   15 

?PRi 

37   10 

? 

73-8 

74-6 

Bombay 

141-6 

26 

19   42 

[       0] 

— 

• — 

— 

— 

Kodaikaual 

150-0 

27 

28      1 

> 

— 

— 

36-4 

37-8 

Perth 

152-4 

232 

18   55 

? 

— 

— 

— 

— 

Colombo 

154-3 

25 

36   25 

? 

— 

— 

43-4 

44-4 

Batavia 

1611 

301 

20      4 

[-■5] 

— 

— 

e 

81-4 

— 

Additional  readings  and  notes  :  Oaxaca  reading  has  been  increased  by  5m. 
Port  an  Prince  gives  S  =  +5m.57s.  Mazatlan  readings  are  given  as  at  9h. 
Porto  Rico  PRi  =  +6m.25s..  SR,E  =  +llm.Os.,  SRjN  =  +10m.50s.  Chel- 

tenham PRi  =  +5m.59s.,  SR,E  =  +llm.54s.  Washington  MN  =  +14-8m. 

Tucson     PRi  = +5m.33s.,     SRjN  = +9m.47s.  Toronto     iS?  = +13m.7s., 

iL  =  +18-7m.,    eL  =  +31-8m.  Harvard    iE  =  +6m.49s.,    iN  =  +6m.55s., 

+  7m.47s.,    +12m.33s.,    and   +133n.9s.,    To  =8h.22m.l3s.  Ottawa   LE  = 

+  40-4m.     and      +52-4m.,     To  =8h.22m.37s.  Halifax     PR,  = +8m.57s., 

1,= +37 -4111.,    T„=8h.22m.36s.  Berkeley  PV  =  +8m.7s.,    PE  =  +8m.8s., 

To  =8h.23m.34s.  La  Paz  i=+14m.48s.   and    +17m.9s.,   LE  =  +191m., 

T„=8h.22m.40s.  Edinbm-gh   PR,  = +15m.43s.  San   Fernando   MN  = 

+  43-5m.  Granada  gives  its  readings  as  on  5d.  Uccle  i  =  +23m.24s., 

MN  =  +50-0m.     Epicentre    15=X.     90nV.  De    Bilt    PRiE  = +15m.43s., 

MN  =  +43  ■9m.  Hamburg  MN  =  +53  •7m.  Strasbourg  MN  =  +47  ^m., 

MZ  =  +49-7m.  Moncalieri     MN  =  +47-2m.  Konigsberg    PR,  = 

+  16m.38s.,     SR,  = +30m.0s.,     eLE  =  -r38-2m.  Pola     MN  =  +48-6m. 

Vienna    iSN  = +24m.34s.,    iE  =  +24m.56s.    and     +29m.7s.,    MZ  =  +49-9m. 
Athens      ePN  = +13m.l4s.  Wellington      e  =  +22m.35s.,       =+24m.37s., 

+  27m.l9s.,      and      +32m.25s.  Riverview     ePR,  = +19m.59s.,      eSR,  = 

+  30m.59s.,    and     +36m.35s.,    L    Rep.     =^113-9m.  Melbourne    ePR,  = 

+  20m.37s.  Manila    e  = +19m.42s.?[P],    0-C  =  +9s.,    PN  = +22m.49s., 

MN  =  +75-6m.         Batavia    i  =  +llm.lls.,     +27m.21s.,     +34m.l58.,    and 
+  37m.48s.,  eL  =  +43-4m.  and   +106-4m. 


Feb.  4d.  Reading.s  also  at  Ih.  (Zi-ka-wei),  3h.  (Taihoku),  Sh.  (Riverview).  9h. 
(Kodaikanal  and  La  Paz),  lOh.  (Taihoku),  13h.  (Batavia),  16h.  (Welling- 
ton), ISh.  (Apia),  19h.  (near  Tacubaya  (3),  21h.  (La  Paz  and  near  Tacu- 
baya). 


Feb.  5d.  Readings  at  31i.  (Balboa  Heights,  Apia,  and  near  Tacubaya),  4h. 
(Oaxaca),  5h.  (near  Tokyo,  near  Oaxaca,  and  Tacubaya  (2)  ),  7h. 
(La  Paz),  8h.  (Batavia  and  Manila),  9h.  (La  Paz  and  De  Bilt),  12h.  (La 
Paz  and  near  Tacubaya),  13h.  (2)  and  15h.  (near  Tacubaya),  18h.  (near 
Tokyo). 
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Feb.  6(i.  4h.  27m.  24s.     Epicentre  48°-6N.  159°-4E.  (as  on  1914  Feb.  7d.). 

A  =  -  -619,  B  =  +  -233,  C  =  +  -750  ;         D  =  +  -352.  E  =  +  -936  ; 
G  =  --702,   H  =  +-264,  K  =  --661. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

e 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootomari 

11-3 

268 

2   46 

-  3 

(4  53) 

-   9 

4-9 

_ 

Hakodate 

14-8 

249 

6  3  49 

+  13 

— 

— 



Tokyo 

19-4 

235 

e4  57 

+  23 

— 

— 

e  8-8 

10-3 

Zi-ka-wei 

33-4 

250 

e  7  43 

+  43 

e  13     5 

+  35 

— 

Taihoku 

37-7 

243 

- — 

— 

— 

e  18-6 



^lanila 

46-3 

235 

e  9  47 

+  65 

— 

— 



Victoria 

48-9 

59 

15   57 

?S 

(15   57) 

-   8 

— 

33-2 

Konigsberg 

71-0 

336 

— 

— 

— 

— 

40-4 

46-8 

Chicago 

721 

40 

21      6 

?s 

(21      6) 

+  15 

37-6 

Ann  Arbor 

73-5 

42 

— - 

— 

54-7 



Toronto 

74-3 

40 

— 

— 

— 

— 

140-6 

50-3 

Ottawa 

74-4 

36 

— 

— 

— 

— 

e  39-2 

Edtnburgli 

74-5 

350 

— 

— 

— 

— 

— 

69-6 

Hamburg 

74-6 

341 

e  11  48 

+   2 

— 

— 

e  41-6 

50-0 

Eskdalemuir 

75-1 

350 

21  27 

?S 

(21  27) 

0 

38-6 

52-6 

Stonyhurst 

76-5 

349 

e  21     0 

?S 

Ce  21     0) 

-43 

— 

451 

De  Bilt           E. 

76-9 

344 

— . 

— 

— 

— 

e  40-6 

50-5 

X. 

76-9 

344 

e  14     6 

?PRi 

— 

— 

e  42-6 

52-0 

Kodaikanal 

77-0 

271 

22     6 

?S 

(22     6) 

+  17 

Budapest 

77-9 

333 

e  13  30 

+  84 

— 

e  42-6 

51-6 

Vienna 

78-0 

336 

i  12     8 

+   1 

e  22  48 

+  48 

e  42-6 

51-6 

Oxford 

78-3 

348 

— 

— 

— 

46-9 

54-6 

Uccle 

78-4 

345 

e  12   11 

+    2 

e  21  54 

-11 

e  35-6 

51-1 

Kew 

78-5 

348 

— 

— 

— 

— 

54-6 

Harvard 

78-8 

35 

— 

— 

42  36 

? 

e  50-2 

Georgetown 

79-2 

40 

— 

— 

— 

— 

52-2 



Strasbourg 

79-8 

340 

e  12  27 

+    9 

— 

— 

6  43-6 



Paris 

80-6 

345 

— 

— 

— 

— 

e  47-6 

54-6 

Moncalieri 

83-2 

340 

e  12  54 

+  17 

— 

— 

32-2 

54-8 

Florence 

83-4 

337 

27   16 

?SRi 

— 



54-6 

Pompeii          E. 

85-4 

334 

13  39 

+  49 

— 

— 

54-6 

Helwan 

88-8 

317 

23  36 

?S 

(23  36) 

-25 

— 



Coimbra 

90-6 

350 

— 

— 

— 

e  55-6 



La  Paz 

129-9 

65 

19  40 

[+22] 

— 

— 

230 

23-3 

Additional  readings  :    Konigsberg  gives  also  LN  =  +44 -2m.         CJliicago  S?  = 
+  29m.l6s.,      L  =  +92-lm.  Ann   Arbor   (Wiechert).      LE  =  +54-6m. 

Toronto  eL  =  +48-2m.  Ottawa  L  =  +43-6m.  and  +521m.  Hamburg 

MN  =  +48-7m.  Eskdalemuir     L  =  +43-6m.  Uccle     SR,  = +27m.54s. 

Harvard    e  =  +45m.28s.     and     +47m.29s.  Georgetown     LN  =  +51-9m. 

Paris  MN  =  +52-6m.         Pompeii  readings  have  been  corrected   by    —  Ih. 


Feb.  6d.     Readings  also  at  Ih.  (La  Paz),  7h.  (Kodaikanal),  21h.  (Harvard),  22h. 
(Taihoku). 


Feb. 


7d.     Readings  at  14h.  (near  Rocca  di  Papa),  17h.  (Taihoku  and  I^a  Paz), 
18h.  (Taihoku  and  Zi-ka-wei),  21h.  (Apia). 


Feb.  8d.  Readings  at  2h.  (Taihoku  and  near  Tokyo),  4h.  (near  Colima),  7h. 
(near  Tacubaya),  9h.  (Tailioku  and  Welhngtou),  lOh.  (Wellington), 
12h.  (Zi-ka-wei  and  Taihoku),  14h.  (Strasbom-g),  17h.  (Taihoku),  18h. 
(near  Tacubaya). 


Feb.  9d.     Readings  at  13h.  (ManUa),  15h.  (near  Tokyo),  18h.  (Apia  and  La  Paz), 
20h.  (De  Bilt  and  Helwan),  23h.  (Taihoku). 
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Feb.  lOd.  19h.  42m.  16s.     Epicentre  3°-0S.  177°-5E. 

A  =  -  -998,  B  =  +  -044,  C  =  -  -052  ;  D  =  +  044,   E  =  +  -999 

G  =  +052,   H  =  --002,  K  =  --999. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

15-2 

136 

3  50 

+    8 

6  20 

-17 

— 

— 

Wellin^on 

38-4 

183 

— 

— 

e  13  44 

0 

15-4 

16-7 

River  view 

39-4 

217 

e  7   44 

-   6 

e  13  48 

-   9 

16-2 

19-4 

Sydney 

39-4 

217 

9     8 

?PR, 

13  56 

-   1 

16-9 

20-1 

Christchurch 

40-S 

185 

11   44 

?PRi 

16  32 

?SRi 

19-2 

22-5 

Melbourne 

45-8 

218 

— 

— 

8  15  44 

+  19 

22-5 

24-8 

Adelaide 

48-2 

224 

16      2 

?S 

(16     2) 

+   6 

21-3 

27-9 

Manila 

68-7 

290 

e  13  29 

2PRi 

— 

— 

. — 

Perth 

64  -5 

236 

— 

— 

— 

— 

28-2 

— 

Batavia 

70-4 

267 

e  13  48 

?PRi 

— 

— 

— 

— 

Victoria 

72-5 

37 

— 

— 

— 

— 

— . 

43-7 

Chicago 

95-6 

48 

— 

— . 

— 

— 

e  54-7 

— 

Ottawa 

103-8 

44 

— 

— 

— 

— 

e  56-7 

. — 

La  Paz 

112-4 

110 

20   49 

?PRi 

— 

— 

51-7 

60-1 

Eskdalemnir 

127-7 

0 

— 

— 

— 

— 

75-7 

— 

Stonyhiu'st 

129-1 

1 

e  43  44 

?SR, 

• — 

— 

(e  73-7) 

86-7 

De  Bilt           E. 

130-5 

8 

— 

— 

— 

— 

e  77-7 

90-2 

X. 

130-5 

8 

— 

— 

— 

— 

e  69-7 

85-0 

Oxford 

131-2 

2 

— 

— 

— 

— 

— 

89-4 

Vienna 

131-9 

18 

21    51 

?PR, 

• — 

— 

— 

Strasbourg 

133-6 

11 

e  21   55 

?PRi 

— 

— 

— 

— 

Paris 

133-9 

4 

e  22     0 

?PRx 

. — 

— 

, — 



Helwan 

138-2 

47 

45  44 

?SR, 

— 

— 

— 

— 

Coimbra 

142-4 

353 

— 

— 

74     0 

?L 

S2-7 

— 

Additional  readings  :    Apia  gives  also   +5m.32s.      Epicentre  26° -CS.  176°-0W., 
T„  =19h.43m.0s.  Riverview      PS  =  +  14m.22s.,      MX  =  + 17  -3m.,      MZ  = 

+  20-6m.  Christchurch  SRi= +17m.26s.  Adelaide  S  = +20m.2s. 

(?SR,).         Ottawa  eLE  =  +61 -7m.         Stonyhurst  gives  eL  as  eP  of  a  later 
shock. 


Feb.  lOd.  23h.  53m.  35s.      Epicentre  17°-6N.  148°-1E. 

A  =  -  -809,   B  =  +  -504,  C  =  +  -302  ;  D  =  +  -528,   E  =  +  -849  ; 

G  =  --257,   H  =  +  -160,  K  =  --953. 


Tokyo 

Mito 

Osaka 

Kobe 

IMizusawa       k. 

N. 

Hakodate 

Taihoku 

Manila 

Jinsen  n. 

Zi-ka-wei 

Batavia 

Riverview 

Adelaide 

Perth 

Victoria 

Koniffsberg    N. 

Hamburg 

Budapest 

Vienna 

Chicago 

Edinburgh 

Helwan 

Eskdalcmuir 

Do  Bilt 

Ann  Arbor 

Stonyhurst 

Toronto 

Ottawa 


19 

20 

20 

20 

22 

22 

25 

26 

26 

27 

27 

47 

51 

53 

58 

76 

95 

100 

100 

101 

101 

102 

102 

103 

103 

103 

104 

104 

105 


Az. 

339 
342 
329 
328 
345 
345 
347 
291 
267 
321 
304 
243 
177 
190 
214 

44 
334 
336 
328 
330 

39 
343 
307 
343 
337 

36 
341 

33 

29 


O-C. 


m.  s. 


35 
39 
46 
54 
6 
4 

6  2 
e  5  53 
e  5  50 
e  5  51 
e  6  5 
6  8  17 
e  9  18 
16  49 

22     5 

e  18     0 

e  18  23 


27   25 
24  39 


25  55 


+ 


0 
2 
1 

6 
4 
6 

+  24 
+    4 

0 
-12 

0 

-31 

+    1 

?S 

2S 


S. 
m.  s. 

e  5  25 

(8  15) 

(8  7) 

(8  39) 

9  6 

8  51 

(9  50) 

(11  4) 

10  12 

10  27 

c  16  41 

(16  49) 

17  55 

(22  5) 


?PR,        — 
?PR,         — 


?S  (27  25) 

?S  (24  39) 

—  e  27  25 

?S  (25  55) 

—  e  25  37 

—  e  25  13 


O-C. 


-27 

+    3 

-  7 
-22 

-34 

+  38 
-38 
-27 

+  3 
-11 

-  9 

+  28 


+  63 
-107 

+  58 

-41 

-62 
-95 


m. 
7-5 

8-2 
8-1 
8-6 


9-8 
11-1 


22-5 
24-4 

35-8 
52-5 
e  52-4 
e  52-4 
e  52-4 
c  49-9 
51-4 

43-9 

e  47-4 

54-4 

55-6 
55-9 


M. 
m. 
9-6 

9-2 

8-8 


6-8 


11-8 
16-1 


24-4 
35-6 


41-3 


55-4 
62-4 


62-2 


62-4 
54-9 


72-9 
691 


Continued  on  next  page. 
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Az.  P.       O-C.         S.         O-C.        L.  M. 


^ 

^ 

m.  s. 

s. 

m.  s. 

8.           m. 

m. 

Kew 

105-7 

340 

— 

— 

— 

—          — 

65-4 

Oxford 

105-7 

340 

— 

— 

— 

—       50-6 

58-1 

Paris 

106-8 

337 

— 

— 

— 

—    e  54-4 

57-4 

Uccle 

104-6 

337 

— 

— 

— 

—    e  53-4 

— 

Rocca  di  Papa 

107-8 

326 

e  19  43 

?PR. 

32  49 

?SR,  e  54-1 

61-1 

Washingrton 

109-5 

35 

— 

— 

— 

—    e  58-4 

— 

Harvard 

1100 

29 

— 

— • 

39     4 

?          53-6 

— 

Coimbra 

118-2 

339 

— 

— 

— 

—    e  59-7 

— 

Rio  Tinto 

1198 

336 

63   25 

?L 

— 

—      (63-4) 

82-4 

La  Paz 

145-4 

92 

20     0 

(  +  11) 

34  45 

?          70-4 

720 

Additional  readingrs  and  notes:    Tokyo  gives  also  MN=+12-0m.         Osaka 
MX  =  +10-4m.  Hakodate  MX  = +10 -9m.  Batavia  i  = +8m.57s.  and 

^  11m.  10s.  Riverview  PS  = +17m.26s.,  MN=+26-3m.,  MZ  =  +29-6m., 

To=231i.53m.43s.  Adelaide      PR,  = +19m.31s.,      S  =  +22m.l3s.  Vic- 

toria S  =  +  27m. 59s.  Koniijsberg  LX  =  -f-  58  •2m.  Chicago  L  =  +  53  •9m. 
and  +61-9m.  Helwan  PX  =  +34m.25s.  Eskdalemuir  S  =  +33m.3s. 
De    Bilt    e  = -!-33m.7s.,        MX  =  -^660m.  Ann   Arbor   LX  =  -L54-5m. 

Stonvhurst  S  =  +32m.55s.  Toronto  e  =  +31m.ls.,  eL  =  +636m.,  iL 
=  +S22m.  Ottawa     eE  = -i-34m.Ss.,     e?  = +39m.38s.,     eLE  =  +50-4m., 

LE  =  +63-9m.  Washington  L  = +65 -4m.  Harvard  L  =  + 64 -Om. 

La  Paz  iPX  =  +20m.4s.,   To  =23h.53m.288. 


Feb.  lOd.  Readings  also  at  2h.  (Vienna),  4h.  (rear  Zurich,  Vienna,  Florence,  and 
Padova),  5h.  (La  Paz),  6h.  (Taihoku  and  near  Tokyo),  7h.  (near  Alizu- 
eawa),  15h.  (Toronto),  18h.  (Stonyhurst),  20h.   (La  Paz). 


Feb.  lid.  22h.  39m.  36s.     Epicentre  9°-51<i.  84° -OW.  (as  on  1918  June  22d.). 

A  =  +  -103,  B  =  --981.  C  =  +-165;         D  =  --995,   E  =  --105; 
G  =  +  -017,   H  =  --164,   K  =  --986. 

A       Az.           P.       O-C.          S.  O-C.          L.  M. 

o          o         m.  s.         s.         m.  s.  s.           m.  m. 

Balboa  Hts.       e.         4-4       96         1   16      +   8         —  —         2-3  2-5 

N.          4-4        96          1   18      +10          —  —         21  2-4 

E.          4-4        96          1   27      +19         —  —         2-6  2-7 

N.          4-4       96          1   19      +11          —  —         2-2  2-3 

Tacubaya           e.       17-7     305         4  27      +14         7     8  -25          —  — 

Georgetown                 30-0       11         —             —         —  —       17-9  — 

La  Paz                           30-4      149          6   15      -17        11   35  -   6        15-3        17-6 

Chicago                          32-4     355          —              —         —  —    e  14-9  — 

Ann  Arbor         E.       32-8         0         —             —         —  —       17-7  — 

Harvard             e.       34-8       17         —             —       12  50  -   2       19-5  — 

Ottawa               E.       36-6       10         —             —   e  13  17  -   1    el7-4  — 

De  Bilt                         82-0       38         —             —         —  —   e  41-4  — 

Additional  readings:     Ann   Arbor  gives  also  LX  =  +18-2m.  Harvard  eE 

=  +16m.l2s.,   LE  =  +22-9m.,   To  =22h.37m.22s.  Ottawa   LE  =  +19-4m. 

and   +21 -4m.         De  Bilt  eLX  =  +43-4m. 


Feb.  lid.     Readings  also  at  17h.  (Toronto),  20h.  (Manila;, 


Feb.  12d.  Readings  at  Oh.  (Strasbourg),  2h.  (Manila),  4h.  (Tacubaya  (3)  ),  6h. 
(Helwan,  La  Paz,  Manila,  De  Bilt,  and  Edinbvu-gh),  14h.  (near  Tacubaya), 
21h.  (near  Tokyo). 


Feb.  13d.  20h.  57m.  6s. 
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Epicentre  39=-0S.  17°-0W.  (as  on  1919  April  16d.). 

956  ; 


A=+-743,   B  =  --227,   C  =  --629;  D  =  --292,   E 

G  =  --602,   H  =  +  -184,  K  =  --777. 


P.       O  -C. 


o-c. 


L. 


M. 


o 

o 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Cape  Town 

28-8 

91 

10  37 

?S 

(10  37) 

-36 

— 

14-2 

La  Paz 

49-7 

282 

9     2 

-   3 

16   17 

+    2 

25-9 

30-7 

Helwan 

82-2 

42 

39  54 

?L 

— 

— 

(39-9) 

— 

Uccle 

918 

13 

— 

— 

— 

— 

— 

49-9 

De  Bilt           X. 

931 

16 

— 

— 

— 

— 

e  49-9 

54-8 

Colombo 

99-6 

90 

57   54 

?L 

— 

— 

(57-9) 

59-9 

Kodaikanal 

99-8 

86 

54   24 

?L 

— 

— 

(54-4) 

— 

De  Bilt  gives  also  eLE  =  +  64  -dm. 


Feb.  13d.  Readings  also  at  5h.  (Hehvan),  6h.  (La  Paz),  8h.  (near  Algiers  (2)  ), 
12h.  (La  Paz,  Batavia,  and  Manila),  13h.  (Hehvan  and  Uccle),  16h. 
(Taihoku  and  Zi-ka-wei),  21h.  (La  Paz),  22h.  and  23h.  (near  Tokyo). 


Feb.  14d.  Ih.  Cm.  47s.     Epicentre  5°0N.  132°-8E. 

A  =  -  -677,   B  =  +  -731,  O  =  +  087  ;         D  =  +  -734,  E 
G  =  -059.  H  =  +064,  K  =  - -996. 


+  ■679 


The  epicentre  6°  ON.  132°  ^E.  of  1914  Oct.  23d.  was  at  first  tried  but  found  1° 
too  far  north  ;    the  above  position  was  deduced  from  the  residuals. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

Manila 

15°1 

310 

e  2  59 

-41 

6  35 

+  1 

7-8 

8-6 

Taihoku 

22-8 

333 

e  5     7 

-    8 

— 

— 

— 

— 

Batavia 

28-2 

247 

4  53 

-77 

8   50 

? 

e  15-2 

— 

Zi-ka-wei 

28-3 

339 

e  5  49 

-22 

e  10   13 

-51 

— 



Osaka 

29-8 

4 

7   19 

-f53 

— - 

— 

— . 

14-2 

Tokyo 

31-3 

11 

e  7   31 

■+50  (e  11   58) 

+    2 

e  120 

12  1 

Mizusawa 

35  0 

11 

7   19 

+   6 

12  57 

+    2 

■ — 

— 

Hakodate 

37-4 

10 

e  7   37 

+   4 

13   29 

-   1 

— 

— 

Riverview 

42-5 

156 

e  8   12 

-   3 

i  14  42 

0 

e  23-0 

24-2 

Sydney 

42-5 

156 

10   25 

?PRi 

15   13 

+  31 

18-4 

18-6 

Melbourne 

44  3 

166 

— 

— 

i  15     7 

+    1 

e  23-6 

25-3 

Colombo 

52-7 

275 

15   13 

?S 

(15   13) 

-99 

— 

30-2 

Kodaikanal 

55-1 

280 

16   25 

?s 

(16  25) 

-57 

— 

— 

Victoria 

95-3 

40 

— 

— 

— 

— 

49-2 

— 

Helwan 

97-4 

300 

23   13 

?s 

(23   13) 

-137 

— 

— 

Hamburg 

104-5 

329 

— 

— ■ 

— 

— 

e  51-2 

— 

De  Bilt           E. 

107-8 

329 

— 

— 

e  25  58 

-70 

e  53-9 

55-9 

N. 

107-8 

329 

— 

— 

e  24  43 

-145 

e  52-5 

58-6 

Rocca  di  Papa 

108-3 

317 

19  37 

»PR, 

37   37 

?SR, 

e  54-4 

57-2 

Uccle 

108-9 

328 

— 

■ — . 

e  24   43 

-155 

e  49-2 

56-6 

Edinburgh 

109-2 

335 

— 

— 

— 

— 

51-2 

— 

Stonyhurst 

110-3 

331 

i  34  43 

?SR. 

— 

— 

— 

67-7 

Paris 

111-0 

326 

— 

— 

e  24  59 

-158 

55-2 

57-2 

Oxford 

111-1 

330 

— 

— 

— 

— 

42-9 

63-9 

Barcelona 

115-4 

320 

— 

— 

— 

— 

e  57-6 

— 

Strasbourg 

116-4 

323 

e  21   13 

?PRi 

— 

— 

54-4 

56-3 

Tortosa 

116-7 

320 

— 

— 

— 

— 

e  59-2 

61-6 

Chicago 

120-5 

33 

— 

— 

37   38 

?SR, 

60-2 

— 

Ann  Arbor 

122-2 

30 

— 

— 

— 

— 

48-0 

— 

Coimbra 

122-5 

324 

30  33 

? 

— - 

— 

e  59-7 

— 

Toronto 

123-4 

26 

— 

— 

— 

- — 

e  59-7 

— 

Ottawa 

123-5 

21 

— 

— 

— • 

— 

53-2 

— 

La  Paz 

156-5 

121 

20     8 

[+    4] 

30   18 

? 

44-8 

46-0 

Additional  readings  :  Manila  gives  also  MN  =  +  8  -Om.         Osaka  MN  =  + 15  -6m. 
Mizusawa  PN  =  +7m.l8s.  Riverview  iS  =  +  14m. 45s.,  eSR,  =  +17m.5l8., 

i=+18m.3s.,     MN  =  +27-4m.,     T„  =lh.0m.39s.  Melbourne     iSR,  = 

+  18m.49s.         Victoria     e  =  +47m.43s.,      L  =  +55-3m.  Helwan     PN  = 

+  22m.l3s.  Ann      Arbor      LN  =  +47-8m.  Coimbra     eE  =  +41m.lls. 

Toronto    e  =  +53m.l3s.,     eL?  =  +74-7m.         Ottawa    LE  =  +57-2m.     and 
+  64-2m. 
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Feb.  14d.  3h.  Om.  30s.     Epicentre  36"0N.  139°-0E.  (as  on  1920  Sept.  7d.). 
A  =  --611,   B  =  +o31,  C  =  +o88. 


Tokyo 

IMito 

Nagoya 

Osaka 

Kobe 

Mizusawa       ] 

Nagasaki 
Zi-ka-wei 
De  Bilt 
Eskdalemuir 
La  Paz 


0-8 

1-3 

1-9 

3-2 

3-4 

3-5 

3-5 

8-2 

15-4 

83-2 

83-2 

1490 


P. 

m  s. 
0  9 
0  23 
0  21 
0  57 

0  45 

1  1 
0  59 
4    10 

e  3  40 


O-C. 


+ 
+ 

?L 
-   4 


i  19  61      [-3] 


(1   34) 
1   47 
1   50 


O-C. 


0 
+  10 
+  13 


L. 

m. 

0-4 
0-7 
0-7 
1-7 
1-6 


(4-2) 


e  45-5 
59-5 


Additional  readings  :     IVIito  readings  have   been  increased   by   Im. 
gives   also    LN  =  +0-8m.  Osaka    MN  =  +l-8m.  Kobe    MN 


M. 


Nagoya 
^  +l-9m. 


Feb.  14d.  Readings  also  at  4h.  (near  Colima),  8h.  (near  Tokyo),  llh.  (Taihoku, 
Manila,  and  Lick),  12h.  (De  Bilt),  15h.  (neai-  Tacubaya  (7)  ),  16h.  (Rio 
Tiuto),  17h.  (La  Paz). 


Feb.  15d.  Readings  at  Oh.  (La  Paz),  Ih.  (Helwan),  5b.  (Taihoku),  6h.  (La  Paz), 
lOh.  (Manila),  12h.,  171i.,  and  18h.  (near  Tokyo),  20h.  (Apia),  23h. 
(Algiers). 


Feb.  16d.     Readmgs  at  3h.  (La  Paz),    Oh.  (Hehvan),    9h.  (Manila),    lOh.  (La  Paz 
and  Riverview),   121i.  (Apia),  13h.  and  16h.  (La  Paz). 


Feb.  17d.  Readings  at  2h.  (Simla,  Dehra  Dun,  Calcutta,  and  Kouigsberg),  3h. 
(De  Bilt),  4h.  (Hehvan),  Oh.  (La  Paz),  7h.  (Hehvan),  llh.  (near  Tokyo), 
18h.  (Apia),  19h.  (La  Paz),  21h.  (near  Algiers),  23h.  (Denver). 


Feb.  18d.  Readings  at  3h.  (Adelaide  and  near  Tokyo),  4h.  (Riverview),  oh. 
(Melbourne  and  Uccle),  7h.  (La  Paz),  8h.  (Riverview),  12h.  (De  Bilt, 
Hehvan,  Rocca  di  Papa,  and  near  Athens),  20h.  (Rio- Tiuto). 


Feb.  19d.  14h.  33m.  44s.     Epicentre  1°-4S.  133°  OE.  (suggested  by  Batavia). 

A  =  --682,   B  =  +  -731,   C  =  -024;  D  =  +-731,   E  =  + -682  ; 

G  =  +-017,   H  =  --018,  K  = -1-000. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

19°9 

324 

e  4  37 

-    3 

(8   17) 

-   4 

8-3 

— 

Batavia 

26-5 

259 

5   52 

-    1 

i  10   36 

+    4 

e  18-6 

- — 

Taihoku 

28-6 

338 

e  6   12 

-    2 

e  10   28 

-42 

11-5 

12-4 

Adelaide 

34  0 

173 

6  46 

-19 

12  40 

0 

16-4 

20-7 

Zi-ka-wei 

34-4 

345 

e  6  52 

-16 

e  12   10 

-36 

e  14-5 

17-4 

Perth 

34-6 

205 

4   49 

I 

12  32 

-17 

— 

— 

Fukuoka 

35  0 

358 

e  7      5 

-    8 

(12  46) 

-    9 

12-8 

150 

Osaka 

36  1 

4 

7   53 

+  30 

— 

— 

— 

16-8 

Riverview 

36-0 

154 

17   24 

-    3 

i  13  15 

-   3 

e  17-7 

24-7 

Tokyo 

37-6 

10 

e  8  59 

?PR, 

— 

— 

— 

— 

Melbourne 

38-0 

166 

— 

— 

i  14   10 

+  32 

21-3 

22-9 

Mito 

38-4 

10 

7    31 

-10 

13     9 

-35 

18-4 

— 

Jinsen 

39-4 

353 

e  5     2 

? 

8   49 

?PR, 

— 

13-5 

Ootomari 

48-8 

10 

10   57 

?PR, 

(15   59) 

—    5 

160 

— 

Calcutta         E 

49-7 

304 

8   16 

-49 

15    16 

-59 

15-3 

— 

N 

.        49-7 

304 

8   10 

-55 

15    10 

-65 

15-2 

— 

Continued  o)i  next  page. 
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Colombo 

Wellington 

Kodaikanal 

"Victoria 

Hehvan 

Konigsberg 

Vienna 

Cape  To^vn 

Hambm-g 

Rocca  di  Papa 

De  Bilt 

Strasbourg 

Uccle 

Edinburgh 

Besancon 

Eskdaiemuir 

Stonyhurst 

Paris 

Kew 

Oxford 

Tortosa 

Chicago 

Ann  Arbor 

San  Fernando 

Toronto 

Ottawa 

Haxvai'd 

La  Paz 


53 

54 

57 
100 
100 
103 
108 
109 
110 
113 
113 
113 
114 
115 
115 
115 
116 
116 
116 
116 
121 
125 
127 
128 
128 
129 
133 
152 


Az. 

280 
142  (e 
283 
41 
300 
327 

321  e 
232 

329  e 
315 
329 

322  e 
327    e 
333    e 
322 
333 
331 
326 
330 

330  e 
319 

37 

34 
318 

30 

25 

23 
131     i 


m.  s. 
22  16 
13   16) 

17  46 

24  19 

18  16 

18  4 

25  46 

19  9 
19  28 

19  31 
19  41 

30  40 
19  46 

18  30 
18   46 


O-C. 

s. 
2SR, 
?PRi 

?S 

■IS 

?PR, 


O-C. 


m.  s. 

(17  16) 

(17  46) 

32  27 

(26  16) 


-  3 

-  7 
?SR, 
+  13 


17-3 
39-4 
490! 


IPR,        — 

?S  (25   46) 
?PRi        — 

?PR,  30   24 


-97 


?PR,         —  — 

?PR,  e  29  40  +95 

?          39  28  I 

?PR,        —  — 

[-   9]        —  — 

1+    5]        —  — 

—    e  29  37  +76 


e  53-3 
e  58-6 
e  60-2 
e  59-3 

54-3 
61-3 
42-3 

58-3 


20  6 
20  36 
27   50 


?PR,        — 
«PR,        — 
?S         37   50 


21   28      ?PR,        — 
—  —    e  37   53 

20  10    L+10]      34  47 


53-7 

e  62-3 

54-9 

820 

77-2 

63-3 

e  68  0 

76-8 


M. 
m. 

320 
40-9 
54-6 


e55-6  — 

—       39-3 


63-3 

60-5 

62-3 
59-4 

58-3 
75-6 
63-3 
77-3 
64-3 
67-4 


71-8 
90-8 


811 


Additional    readings    and    notes:      Batavia    i  =  +7ni.31s.     Epicentre    1°-4S. 
133°0E.,    as    adopted.  Adelaide    PR,  = +8m.438.,    SRi  = +14m.l0s. 

Perth    readings    have    been    corrected    by     +2h.  Osaka    MN  =  +18-6m. 

Riverview  iS  =  +  13ni.27s.,  and  +14m.51s.,  iSRj  =  +  16m.3s.,  SR,  = 
+  16m.42s..     MNZ=+24-5in.  Melboui-ne    SR,  = +16m.22s.  Wel- 

Hngton  e  =  +  19m.l6s.,  +23ni.58s.,  and  +29m.l6s.  Hehvan  readiags 
are  given  as  PE  and  PN  respectively.  Konigsberg  eLN=+56-8m. 
Hamburg    MN  =  +59-3m.,    MZ  =  +72-3m.  De    Bilt    ePR,  = +19m.46s., 

MN=+60-7m.  Uccle  PR,  = +21ni.58s.  Eskdalemiiir  e=+20m.21s. 
and     +  27m  42s.  Ann    Arbor    LN  =  +81-8m.  San    Fernando    MN  = 

+  76-8m.  Toronto  eL  =  + 83  1m.  Ottawa  eL  = +44 -Sm.  and  +77 -Sm. 
Harvard  L  =  +71-7ni.  and    +73-9m. 


1921.     Feb.  19d.  18h.  14m.  30s.        Epicentre  3°  OS.  139°  OE. 


A  =  -  -754,  B  =  +  -655,  C  =  -  052  ;  D 

G  =  +039,   H  =  -034,  K  = 


+  •656,   E  =  --755  ; 
•999. 


Manila 

Adelaide 

Batavia 

Taihoku 

Riverview 

Sydney 

Melbourne 

Perth 

Osaka 

Kobe 

Zi-ka-wei 

Tokyo 

Mito 

.Tinsen 

Mizusawa 

Ootomari 

Apia 

Wellington 

Christchurch 

Calcutta 

Colombo 


Az. 

315 
181 
264 
331 
162 
162 
172 
215 
356 
356 
339 
0 
1 
345 


105 
145 
149 

300 
300 
280 


P.  , 

m.  s. 
e  6  0 

6  9 
e  6  52 
e  6  39 
i  6  46 

6  48 


7 
6 
e  7 
e  7 
6 
7 
7 
7 
7 


9  24 

9  5 

e  9  12 

24  54 
9  0 
8  54 

18  30 


O-C. 

8. 
+  21 
-38 
+  2 
-15 
-10 


-  5 
-72 
-18 
-19 
-56 
-24 
-21 
-16 
-24 
+  19 

-  1 
+  5 

?L 
-43 
-49 

?S 


s. 

m.  s. 
(10  33) 

12  6 
i  12  31 
e  11  40 
e  12  9 

12  24 
e  13  48 

13  2 

e  12  39 

e  13  4 

6  59 

13  27 
e  12  4 

14  7 
14  3 

(16  17) 

16  42 

c  15  54 

30  18 


O-C. 

s. 

+  28 

+  20 
-39 
-13 

+  2 
+  50 
-11 

-56 
-35 

? 
-30 
-152 
-31 
-35 
+  2 
+  26 
-25 

t 


m. 
10-6 
16-5 
18-9 
14-3 
15-9 
17-8 

205 

17-6 

170 

71 

171 


(18  30)   +  8 


163 
29-4 
i  281 
32-6 
16-6 
16-5 
35-5 


M. 
m. 

21-3 

14-5 
20  0 
20-5 


29-7 
32-0 
37-4 


37-0 


Continued  on  iiext  page. 
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Kodaikanal 

"Victoria 

Berkeley 

Lemberg 

Tucson 

Konigsbei'K 

Budapest 

Cape  To\\u 

Vienna 

Hamburg 

Pad ova 

Pompeii 

Dyce 

De  Bilt 

Rocca  di  Papa 

Strasbom-g 

Uccle 

Edinburgii 

Eskdalemiiir 

Stonyliurst 

Kew 

Paris 

Oxford 

ChicEis'o 

Ann  Arbor 

Barcelona 

Tortosa 

Toronto 

Algiers 

Ottawa 

Ithaca 

Georgetown 

Washington 

Granada 

Harvard 

Coimbra 

San  Fernando 
La  Paz 


62-7 
97-3 
98-6 
108-2 
108-5 
108-5 
112-0 
113-1 
113-1 
114-5 
117-1 
117-5 
117-7 
117-8 
118-4 
118-4 
118-9 
119-0 
119-5 
120-2 
120-8 
1210 
121  1 
123-1 
125-3 
125-5 
126-8 
127-0 
127-3 
127-8 
129-4 
131-3 
131-3 
131-0 
132-3 
132-5 
132-5 
133-7 
146-8 


Az. 

284 

42 

52 

322 

56 

327 

321 

230 

322 

329 

320 

314 

337 

329 

316 

325 

328 

336 

336 

333 

331 

327 

331 

40 

37 

320 

321 

33 

315 

29 

32 

37 

37 

319 

29 

325 

325 

320 

128 


P.  o-c.   s. 

m.  s.  s.         m.  s. 

10  48  +18          — 

24     8  ?S        (24     8) 

—  —    e  24  29 

V  17   54  [-21]  e  27   54 


O-C. 


26 
i  19 


?S       (26     2) 
IPRi  e  30  38 


-81 
-73 

+  42 

-73 

+  172 


m. 
22-9 
40-8  2 
e  44-6 
e  60-8 
e  57-3 
e  53-7 
e  63-5 


18  56  [+24]      29  22 

e  19  30  ?PR,  c  29   12 

20      0  ?PR,       28   28 

20  30  2PRi        — 

—  —    e  29  54 


+  85  e  61-5 
+  66  e  55-5 
-   1  — 


e  19  6 
c  20      1 

20  15 
e  30  10 
e  20  30 
e  20  48 

29  30 
e  20  29 

20  29 

21  0 


14 


[+18] 

?PRi      28 

?PRi       30  5 

2S    (e  30  10) 

?PRi    i  30  13 

31  0 


?PR, 

?S 
2  PR, 
2PRi 
2  PR, 


(29  30) 


30   15 


c  20   50      2 PR,         — 
20   52      2PR,         — 


c  21      6      2PRi 
e  21   14      2PRi 


e  19  30    [+    8]  i  22  55 


+  82 


-23 

+  84 
+  88 
+  87 
+  129 
+  35 


-62 


2  PR, 


i  22  48 

c  22  56 

22   37 

22   48 

21   12 


2PRi  e  35  22 
2  PR,        — 
2PR,      34  59 
2  PR,        — 
2  PR, 


i  19  59    [+8]      34     3 


60-5 
e  57-5 


c  57-5 
56-5 
56-5 
62-0 

60-5 

55-6 

52-5 

37-4 

e  63-0 

e  60-5 

e  70-5 

49-5 

e  56-5 

66-0 

65-8 

55-5 

e  58-5 
e  55-0 
e  59-5 

73-5 


M. 


38-8 
53-2 


68-0 


71-5 
64-1 
76-5 
65-5 


62  -4 
72-8 
74-5 
68-8 
70-3 

77-5 
80-5 
73-5 
74-3 


76-7 
71-2 
80-9 
790 


80-0 
83-1 
84-0 
76-2 


Additional  readings  and  notes:  Adelaide  gives  also  PR,  = +6m.45s.,  PRa  = 
+  8m.3s.,  SR,  = +13m.48s.  Batavia  i  ^ +9m.ls..  +10m.2s.,  +10m.38s., 
and     +14m.52s.      Epicentre    1   -6S.    141  -OE.  Riverview    iP  = +6m.44s., 

iS= +12m.l3s.,     PS  = +12m.32s.,     MZ  =  +21-5ui.,     MN  =  +23-3m.,     T„  = 
18h.14m.21s.  Osaka   MN  =  +17-8m.  Perth    readings    are   given    two 

hom's  early,  and  have  been  corrected  as  for  the  earthquake  at  14h.         Kobe 
MN  =  +19-9m.  Zi-ka-wei     PR,E  = +8m.57s..     PR,N  = +9m.0.s..     PS  = 

+  13m.27s.,     MN  =  +20-lm.  Apia    MN  =  +30-6m.  Wellington    iSR, 

= +21m.0s.  Victoria   S=+31m.30s.,    iL  =  +44-8m.  Konigsberg   PN 

=  +34m.l7s.,   PN2  = +43m.l7s.,   eLN  =  +61-3m.   and   +65-7m.         Vienna 
iE  =  +19m.42s.  De  Bilt  ePR,  = +20m.8s.,  MN  =  +740m.  Rocca  di 

Papa  eP  =  +20m.l8s.  Strasbourg  MX  =  +74 -9m.  (readings  are  increased 

by  Ih.).  Uccle    MN  =  +72-2m.  Edinbm-gh    S  =  +40m.l5s.  Esk- 

dalemuir     L  =  +61-5m.  Paris     c  =  +23m.2s.     and      +  32m. 52s.  Ann 

Arbor    long    waves    at     +60-5m.    and     +71-lm.  Toronto    L  =  +38-4m., 

eL  =  +43-lm.,      L  =  +57-0m.,      eL  =  +75-3m.,      L2  =  +135-6m.  Ottawa 

i  =  +22m.27s.,       e  = +26ni.l6s.,     and      +28m.9s.,       eE  =  +30m.30s.     and 
+  41m.30s.,    erj  =  +56-5m.,    L  =  +76-5m.    and    +70-5m.  Granada   gives 

its    readings    as    on    20d.  Harvard    iE  = +41m.34s.,    I;  =  +61 -5m.,    and 

+  61-9m..   To  =18h.24m.20s.         Coimbra  eN=+42m.0s.         San   Fernando 
MN  =  +86-0m. 


Feb.  19d.  Readings  also  at  Oh.  (Manila),  31i.  (La  Paz).  7h.  (near  Tacubaya),  Sh. 
(near  Tacubaya  (8)  ),  9h.  (Wellington),  12h.  (Capetown),  15h.  (La  Paz), 
16h.  (Taihoku  and  Uccle),  17h.  (Florence  and  La  Paz),  20h.  (La  Paz  and 
Uccle),  2 111.  (near  Tokyo),  231i.  (near  Tacubaya  (2)  ). 


Feb.  20d.  Readings  at  3h.  and  4h.  (La  Paz),  5h.  (Helwan),  13h.  (Taihoku  and 
La  Paz),  16h.  (near  Paris,  Strasbourg.  Uccle,  and  Dc  Bilt),  17h.  (La  Paz 
(2)  and  Apia). 
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Feb.  21d.  2h.  Om.  22s.     Epicentre  25°0N.  70°-7E. 

A  =  +  -300,  B  =  +  -855,  C  =  +  -423  ;         D  =  +  -944,  E  =  -  -331  ; 
G  =  +140,   H  =  +-399,  K  =  --906. 

A       Az.           P.       O-C.         S.         O-C.        L.  M. 

e          o          m.  s.        6.          m.  s.           s.  m.          m. 

Bombay                     6-4     161          1  38           0         2  55             0  e  3-4         3-8 

Simla                            8-4       42          3   26        ?S          (3   26)       -21  —         5-2 

Dehra  D\m                8-4       49         —             —         —               —  3-6          — 

Kodaikanal              16  1      155          —             —         —                —  7-6       10  1 

Calcutta                    16-3       95          7      2        ?S          (7      2)            0  8-7           — 

Colombo                    20  1      153          —              —         —                —  10-6       11-6 

Helwau           N.        35  1      286        16  3S        ?L           —                —  (16-6)         — 

Hamburg                  52-9     320          —              —    e  18  38      +103  —       33-6 

De  Bilt            K.        55-6     318          —              —         —                —  e  35-6       37-4 

N.        55-6     318          —              —         —                —  6  32-6       36-3 

Uccle                          56  1     316          —              —         —                —  e  33-6           — 

Kew                           590     317          —              —         —                —  —       40-6 

Edinburgh                60-6     322         —              —         —                —  36-6           — 

Eskdalemuir            60-6     322         —              —         —                —  35-6           — 

Helwau  gives  also  PE  = +14m.3Ss. 

Feb.  21d.  lib.  40m.  Os.     Epicentre  46°0N.  130°0W.  (as  on  1920  Jan.  2d.). 
A  =  --447,  B  = --532,  C== +-719  ;         D  = --766,  E  =  + -643  ; 
G  =  --462.   H  =  --552,  K  =  --695. 

A         Az.         P.       O-C.            L.  M. 

o           o         m.  s.        s.               m.  m. 

Victoria                         3-2       59          1   21      +    1              2-6  3-2 

Chicago                        30  5        82        15   10        ?L            (15-2)  — 

Ann  Arbor       E          33-0       79         —              —            20-1  — 

Toronto                       35-3        75          —              • —            18-6  — 

Ottawa                       371       71         —             —        i  18-8  — 

Ithaca                         37-8       76         —             —        e  19-4  — 

Georgetown               39  0       81         —             —       e  22-4  — 

Washington                390        81        19     3        ?L            (190)  — 

Eskdalemuii-              69-2       29         —              —            35  0  — 

Stonyhurst                 70-7        30       36  30        ?L            (36-5)  — 

De  Bilt              E.        74-7        27          —              —        e35-7  43-3 

X.       74-7       27         —             —        e  36-5  38-4 

Additional  readings  :    Ann  Arbor  gives  also  LN  =  +19-9m.  and  LE  (Wieschert) 
=  +20  0m.  Georgetown  eE?  =  +15m.0s. 

Feb.  21d.  loh.  56m.  30s.     Epicentre  52=0N.  125°-0W. 

A  =  -  -353,   B  =  -  -504,   C  =  +  -788  ;  D  =  -  -819,  E  =  +  -574  ; 

G  =  --452,   H  =  --646,  K  =  --616. 

This  determination  can  only  be  regarded  as  rough. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

3°-8 

163 

1   45 

? 

4   23 

? 

8-2 

121 

Sitka 

N. 

7-8 

315 

— 

— 

e  3  20 

-11 

— 

60 

Berkeley 

E. 

14-3 

171 

c  3    IS 

-12 

e  5  53 

-22 

— 

8-4 

Lick 

E. 

14  S 

169 

e  3   27 

-   9 

— 

— 

— 

— 

Denver 

18-5 

124 

— 

— 

— 

— 

6-5 

12-5 

Tucson 

22-3 

147 

5     8 

-    1 

— 

— 

14-2 

14-8 

Cliicago 

27  0 

97 

— 

— 

i  9  18 

-83 

— 

17-3 

Ann  Arbor 

E. 

29-2 

93 

10    12 

? 

— 

— 

17-8 

20-3 

N. 

29-2 

93 

10   30 

? 

— 

— 

17-7 

20-8 

E. 

29-2 

93 

10   18 

? 

15   12 

?L 

180 

20-2 

Toronto 

31-2 

88 

— 

— 

e  11  30 

-24 

i  19-2 

19-9 

Ottawa 

32  -5 

«2 

— 

— 

e  12   15 

-   1 

— 

17-5 

Ithaca 

33-6 

88 

— 

— 

13      1 

+  27 

19  0 

— 

Northfleld 

35  0 

82 

c  10     0 

? 

— 

— 

— 

— 

Georgetown 

35-3 

93 

— 

— 

e  14   30 

+  90 

e  23-4 

24-3 

Wasliington 

35-3 

93 

— 

— 

e  12  48 

-12 

— 

— 

Harvard 

36-9 

84 

e  7   24 

-  5 

i  13  40 

+  18 

18-6 

21-5 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

s. 

O-C. 

L. 

M. 

5 

m.  s. 

s. 

111.    s. 

s. 

m. 

m. 

Edinburgrh 

61°  9 

34 

— 

— 

— 

— 

e  31-5 

39-2 

Eskdalemuir 

62-4 

34 

— • 

— • 

— 

— 

e  31  -5 

— 

Stonyhurst 

638 

36 

27    42 

?L 

32     0 

?L 

36-5 

36-8 

Oxford 

65-9 

36 

— • 

— • 

— 

— 

— 

40-1 

Kew 

66-5 

35 

— 

— ■ 

— 

— 

— 

41-5 

De  Bilt 

67-8 

30 

— 

— 

— 

— 

c  30-5 

43-3 

Hambiirg 

67-9 

27 

— 

— 

— 

— 

e  37-5 

45-5 

Uccle 

(58-7 

31 

— 

— 

e  25   30 

?SRi 

e  34  -5 

— 

Paris 

69-7 

35 

— 

— 

e  30   30 

? 

39-5 

42-5 

Strasbourg 

71-7 

30 

e  10   14 

-74 

21    26 

-r40 

43o 

— 

Moucalieri 

74-8 

33 

e  9  57 

-111 

21   46 

+  22 

41-9 

48-6 

Tortosa 

75-4 

40 

— 

— 

— 

— 

e  43-5 

52-2 

Florence 

77-0 

30 

38     0 

?I, 

— 

— 

(38  0) 

50-5 

Rocca  di  Papa 

79-3 

30 

e  3  54 

? 

e  22  54 

+  39 

e  46-4 

52-4 

La  Paz 

84-3 

127 

12  47 

-i-    3 

— 

— 

— 

— 

Helwan 

96-6 

20 

24  30 

?S 

(24  30) 

-52 

(41-5) 

— 

Additional  readings  and  notes  :  Victoria  gives  also  i  =  +5m.48s.,  L  =  +10-8m., 
AU  the  observations  have  been  increased  by  10m..  but  even  now  do  not  fit. 
Berkeley   eP'N  = +3m.l2s.  Lick    ePN  = +3m.26s.  Ithaca   eE  = 

+  15in.34s.,    L  =  +391ni.  Georgeto\\ii    SEX  ?  = +20ni.30s.  Harvard 

e=+8ni.44s.,    +  14m. 24s..    and    +  14m. 58s..         L  =  +20-5m.    and    +43  ■8m. 
Eskdalemuir    L  =  +38om.  De  Bilt    MX  =+ 44  0m.  Paris    MX  = 

+  44-5m.         Helwan  gives  its  two  readings  as  PX  and  PE  respectively. 


Feb.  21d.  19h.  23m.  24s.     Epicentre  46=-0X.  130°-0W.  (as  at  llh.). 

A  Az.           P.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Victoria                       5-2  59          1   16  -   4  —  —  —  2-8 

Berkeley                    9-9  142         —  —  —  —  e  6-6  — 

Cliicago                      30-5  82         —  —  e  11   56  +13  —  19-8 

Ann  Arbor                330  79         —  —  —  —  —  21-1 

Toronto                     35-3  75          —  —  17   30  ?L  121-9  22-2 

Ottawa                      371  71          —  —  —  —  e  19-4  19-7 

Ithaca                        37-8  76         —  —  —  —  e  20-0  — 

Georgetown              39-0  81          —  —  —  —  e  20-9  — 

Washington              39-0  81          —  —  —  —  e  19-9  — 

Xorthfield                39-7  71         —  —  —  —  e  20-1  — 

Harvard          E.        41-4  75          —  —  21   48  ?L  (21-8)  25-3 

Edinburgh               68-8  30         —  —  —  —  —  39-6 

Stonyhurst               70-7  30  35     0  ?L  —  —  (35-0)  39-6 

De  Bilt           E.       74-7  27         —  —  —  —  e  34-6  40-1 

N.        74-7  27          —  —  —  —  e  35-6  43-3 

Hamburg                 74-8  24         —  —  —  —  e  42-6  — 

Uccle                          75-5  28          —  —  —  —  e  33-6  — 

Moncalieri                81-7  29         —  —  e  38  15  ?L  43-4  — 

Additional  readings:     Ann    Arbor   gives   also  MX  =  +20 -8m.  Ithaca   e  = 
+  23ni.l7s.         Georgetown  iE  =  +21m.51s. 


Feb.  21d.  Readings  also  at  3h.  (La  Paz),  13h.  (Florence  and  Stonyluu'st),  llh 
(Victoria,  Stonyhurst,  and  Chicago),  15h.  (Stonyliiirst  (2)  and  Toronto), 
16h.  (Victoria,  Toronto,  Xorthfield,  Georgetown,  Washington,  and  De 
Bilt),  17h.  (Stonyhmst),  21h.  (Helwan),  23h.  (near  Mizusawa). 


Feb.  22d.  Readings  at  4h.  and  5h.  (Helwan),  8h.  (near  La  Paz  (2)  ),  lOh.  (Apia, 
near  Rocca  di  Papa,  and  near  Mizusawa),  16h.  (La  Paz),  22h.  (Helwan), 
23h.  (Apia). 


Feb.  23d.  Readings  at  Ih.  (Helwan),  3h.  (Taihoku  and  near  Tacubaya),  4h. 
(Manila  and  La  Paz),  5h.  (La  Paz),  lOh.  (near  Tacubaya  (2)  ),  20h.  (Apia), 
22h.  (La  Paz). 


Feb.  24d.  Readings  at  Ih.  (Apia),  8h.  (near  Tokyo),  13h.  (Apia),  16h.  (La  Paz, 
Manila,  and  near  Rocca  di  Papa  and  Pompeii),  17h.  (Riverview),  21h. 
(near  Tokyo),  22h.  (Helwan  and  Apia). 
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Feb.  25d.     Readings  at  Ih.  (Helwan),  llh.  (near  Tokyo),  12h.  (Taihoku),  15h. 
(near  JNIizusawa  and  Tokyo),  23h.  (near  Mizusawa). 

Feb.  26d.     Readings  at  5h.  (Batavia),  lOh.  (La  Paz),   12h.  (near  Tokyo),  13h. 
(Batavia),  15h.  (Taihoku). 


1921.     Feb.  27cl.  18h.  23m.  28s.     Epicentre  19°  OS.  173°  OW. 


■939,   B 


•115,   C=--326;  D  =  --122,   E  =  + -993  ; 

+  •323,   H  =  +040,  K:=--946. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m. 

s. 

8. 

m. 

s. 

s. 

m. 

m. 

Apia 

5°3 

13 

1 

23 

+     1 

2 

24 

+   1 

— 

3-0 

Wellington 

24-6 

202 

i  5 

32 

-   2 

i  9 

50 

—   5 

12-1 

14-2 

Christchiirch 

27-3 

203 

6 

20 

+  19 

10 

56 

+  10 

12-5 

16-5 

Riverview 

351 

237 

i  7 

3 

-11 

i  12 

31 

-26 

e  14-8 

18-7 

Sydney 

35  1 

237 

7 

8 

-   6 

12 

50 

-   7 

18-1 

19-9 

Honolulu 

E. 

42-9 

21 

e  8 

9 

-   8 

— 

18-5 

18-7 

N. 

42-9 

21 

e  8 

3 

-14 

6  13 

57 

-50 

e  19-2 

23-8 

Adelaide 

45-5 

240 

8 

29 

-   8 

15 

8 

-13 

21-2 

28-1 

Perth 

64-5 

244 

10 

6 

-36 

19 

14 

-   5 

32-7 

• — 

JVIito 

70-7 

323 

11 

26 

+   5 

20 

38 

+    4 

29-2 

31-7 

Tokyo 

70-7 

322 

11 

24 

+   3 

20 

41 

+    7 

— 

22-8 

Mizusawa 

72-2 

326 

11 

32 

+    1 

20 

54 

+    2 

— - 

— 

Osaka 

72-7 

319 

11 

40 

+    6 

21 

4 

+   6 

30-2 

35-5 

Kobe 

72-9 

319 

11 

32 

-   3 

20 

53 

-    8. 

30-5 

35-4 

Manila 

73-2 

293 

e  11 

36 

-   1 

21 

7 

+    3 

37-7 

381 

Hakodate 

74-3 

327 

e  11 

37 

-   7 

— 

- 

— 

— 

12-9 

Lick 

E. 

74-3 

40 

e  11 

46 

+  2 

e  21 

21 

+    3 

e  34-5 

— 

N. 

74-3 

40 

e  11 

45 

+    1 

e  21 

18 

0 

e  34-6 

— 

Nagasaki 

v. 

75-3 

315 

e  11 

49 

-   2 

- 

— • 

• — 

— 

Ootomari 

76-8 

331 

11 

56 

-   4 

(21 

36) 

-11 

21-6 

40-2 

Taihoku 

77-4 

305 

e  12 

7 

+   4 

(21 

67) 

+   4 

331 

38-7 

Mazatlan 

E. 

77-5 

60 

12 

17 

+  13 

20 

38 

+  73 

25-1 

30-3 

Tucson 

E. 

78-5 

50 

12 

7 

-   3 

22 

1 

-   5 

35-7 

37  1 

N. 

78-5 

50 

e  12 

11 

+    1 

— 

- 

— • 

e  40-1 

— 

Batavia 

78-7 

269 

12 

14 

+    3 

i  22 

7 

-   1 

e  32-1 

45-1 

Zi-ka-wei 

80-5 

310 

e  12 

20 

-   2 

e  22 

30 

+    1 

— 

39-8 

Victoria 

80-7 

30 

(ill 

39) 

-44 

i  11 

39 

?P 

37-2 

40-2 

Tacubaya 

E. 

81-9 

66 

12 

29 

-   1 

22 

41 

-  4 

37-5 

44-9 

Oaxaca 

E. 

83-2 

69 

12 

34 

-   3 

22 

58 

-   1 

38  0 

42-6 

Denver 

86-4 

46 

22 

32 

?S 

(22 

32) 

-62 

39-5 

52-5 

Balboa  Height 

s 

96-2 

84 

24 

32 

?S 

(24 

32) 

-46 

— 

— 

St.  Louis 

N. 

96-4 

53 

— 

- 

— 

(24 

56) 

-24 

41-2 

— 

La  Paz 

98-0 

112 

13 

51 

-   9 

i  24 

27 

-69 

41-5 

48-0 

Cliicago 

99-2 

49 

13 

44 

—  22 

24 

19 

-89 

42-0 

— 

Calcutta 

E. 

104-8 

290 

17 

2 

+  149 

25 

2 

-98 

— 

— 

X. 

104-8 

290 

17 

26 

+  173 

26 

8 

-32 

— 

— 

Toronto 

105-5 

49 

— 

- 

— 

18 

20 

?PRi 

e  54-2 

61-2 

Georgetown 

E. 

106-3 

53 

e  17 

43 

+  182 

26 

16 

-39 

e  37-1 

55-2 

N. 

106-3 

53 

e  17 

43 

+  182 

26 

21 

-34 

e  37-7 

58-3 

Washington 

106-3 

53 

13 

19 

-82 

24 

15 

-160 

43-7 

— 

Ithaca 

107-3 

50 

c  18 

35 

?PRi 

28 

9 

+  65 

46-0 

— 

Colombo 

108-4 

272 

13 

32 

-78 

18 

32 

2  PR, 

59-5 

82-5 

Ottawa 

108-4 

47 

18 

29 

[+12] 

28 

28 

+  74 

44-4 

— 

Northfield 

110-4 

48 

— 

- 

e  28 

32 

+  60 

e  53-5 

— 

Harvard 

E. 

111-3 

50 

e  19 

10 

?PR, 

28 

51 

+  71 

51-7 

67-5 

Kodaikanal 

111-6 

274 

18 

50 

[+23] 

- 

— 

53-7 

76-8 

Vieques 

E. 

ni-9 

78 

— 

- 

- 

— 

55-4 

56-9 

N. 

111-9 

78 

— 

- 

— 

c  54 

32 

? 

57-7 

58-2 

Dehra  Dun 

115-4 

296 

22 

32 

? 

— 

- 

— 

— 

— 

Simla 

116-2 

297 

20 

56 

?PR, 

- 

— 

03-4 

64  1 

Bombay 

118-1 

282 

20 

34 

?PR, 

e  30 

19 

? 

0  57-8 

70-2 

Cape  Town 

125-9 

192 

21 

10 

?PR. 

38 

27 

?SRi 

64-9 

71-4 

Dyco 

141-2 

9 

20 

3 

[+22] 

40 

51 

?SR, 

68-8 

78-2 

Edinburgh 

142-3 

11 

26 

22 

IS 

41 

20 

?SRi 

— 

41-5 

Konigsberg 

142-7 

348 

23 

19 

?PR, 

- 

— 

67-8 

73-6 

Eskdalemuir 

142-9 

11 

19 

42 

[-    3J 

30 

12 

? 

43-5 

— 

Stonyliiu-st 

144-5 

12 

i  19 

50 

[+    3] 

29 

26 

? 

51-5} 

115  0 

Hambm'g 

145-3 

358 

19 

43 

[-    6] 

- 

— 

e  66-5 

88-8 

Azores 

146  0 

49 

19 

8 

[-42] 

_ 

— 

— 

96-8 

Lemberg 

146-3 

340 

c  19 

48 

[-    2] 

0  33 

20 

? 

e  63-3 

85-3 

De  Bilt 

E. 

146-5 

2 

o  19 

51 

[        01 

- 

— 

c  78-5 

110-6 

N. 

146-5 

2 

i  19 

50 

[        0] 

- 

— 

e  81-5 

83-6 

Continued  un  next  yuye. 
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A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m 

.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Oxford 

146-6 

11 

1  19 

51 

[       0] 

42    10 

?SR, 

73-5 

104-5 

Kew 

1471 

10 

14 

32 

? 

— 

— 

— . 

95-5 

Uccle 

1481 

4 

19 

49 

[-'4]  e 

29   53 

I 

— 

83-1 

Vienna 

149-8 

347 

e  19 

52 

[-   4]c 

30   44 

] 

e  56-5 

82-5 

Budapest 

149-9 

344 

i  20 

29 

[+33]  e 

29   31 

1 

e  45  0 

81-5 

Paris 

150-0 

6 

i  20 

1 

[  +   5]  e 

33   44 

\ 

62-5 

84-5 

.Strasbourg 

150-4 

359 

19 

52 

[-   4] 

30   40 

? 

48-5 

91-4 

Zurich 

151-6 

358 

e  19 

54 

[-   4] 

— 

— 

— 

— 

Besancon 

151-8 

•_3 

19 

59 

[       0] 

30   56 

? 

76-5 

— 

Padova 

153-3 

352 

19 

56 

I-    4] 

28      3 

? 

561 

89-6 

Pola 

153-5 

349 

e  19 

41 

[-19] 

— 

— 

e  83-7 

90-6 

Moncalieii 

154  0 

359 

19 

57 

[-    4] 

30   42 

? 

43-7 

113-1 

Coimbra 

155-0 

29 

19 

32 

[-30] 

30    12 

? 

48-9 

90-7 

Florence 

155  0 

353 

19 

54 

[-   8] 

23   44 

?p'r, 

— 

91-5 

155-0 

353 

19 

52 

[-10] 

24      2 

?PRi 

— 

63-5 

Helwan 

E. 

155-4 

301 

20 

26 

[+24] 

— 

— 

— 

121-3 

X. 

155-4 

301 

20 

32 

[+30] 

— 

— 

— 

115-2 

Marseilles 

155-7 

3 

e  20 

9 

[+   6]  e 

34    24 

1. 

e  43-5 

94-3 

Athens 

E. 

156-1 

326 

e  19 

26 

[-37] 

31      8 

I 

e  55-5 

70-0 

X. 

156-1 

326 

c  20 

13 

[+10] 

31      4 

i 

— 

93  0 

Rocca  di  Papa 

156-7 

349 

i  20 

8 

[+    4] 

— 

— 

42-3 

90-8 

Barcelona 

E. 

157-2 

9 

e  20 

1 

[-   4] 

— ■ 

— 

e  64  -4 

85-8 

X. 

157-2 

9 

— 

— 

e  43-3 

83-9 

Pompeii 

E. 

157-3 

345 

20 

7 

[+    2] 

30  32 

? 

46-5 

91-5 

Tortosa 

157-5 

13 

20 

1 

[-   4] 

32   49 

I 

58-7 

91-6 

San  Fernando 

1591 

31 

19 

14 

[-53] 

— 

— 

80-6 

122-5 

Granada 

159-6 

25 

i  20 

9 

[+    1]  e 

32    21 

! 

— 

— . 

Algiers 

161-9 

10 

19 

57 

[-12] 

30   19 

? 

46-5 

104-0 

Additional  readings  and  notes:  Apia  srives  also  +lin.50s.,  MV=+8-5m., 
To  =18h.23m.26s.        Epicentre    18"-0S.     175^-OW.  Wellingrton      SR,  = 

+  10m. 32s.,  SRo  = +llm.44s.  Ctoistchvn-ch  readings  have  been  increased 
by  Ih.  Riverview  iP  = +7m.l5s.  and    +8m.42s.,  PS  = +12m.43s.,  MZ  = 

+  18-6m.,  MX  =  +19-lm.,  T„  =18h.23m.36s.  Epicentre  27°-5S.,  171°-0W. 
Honolulu    iE  = +14m.29s.,    iN  =  +14m.28s.  Adelaide    PR,  = +10m.l7s., 

PR2= +11U1.8S.,    SRi= +18m.35s.  Tokyo   MX  =  -22-7ni.  Mizusawa 

PN  =  +llm.31s.  Osaka   MN  =  +35-9m.      All  readinss  given  as   19   hrs. 

Manila   PR,X  = +14m.l6s..    PRiE  =  -  14m.57s..    PR-X  = +16m.51s..    PR,E 

=  +17m.42s.,  SRiX  = -T-25m.4s.,  SR,E  = +25m.45s.,  SR,E  = -r-28m.52s., 
SR2X  = +29m.l3s.,     MX  =  +37 -8m.  Kobe     MX  = +43-2m.  Victoria 

P?  =  +3m.l9s.,     iL  =  +22-0m.,     i=+27m.55s.,     and      +30m.55s.  Lick 

e?E  =  +30m.31s.,    e?X  = +30m.34s.,    T„  =18h.23m.38s.  Xagasaki    gives 

its  reading  for   26d.  Taihoku  P  is  given  as  an  earlier  shock,   and  the 

adopted  S  is  given  as  P  the  recorded  S=27m.8s.  Mazatlau  gives  its 
readings  for  28d.  Tucson  cPRjE  =  +15m.3s.  Batavia  iP  =  +  12m.  16s. 

Zi-ka-wei  SR,E  =  +27m.36s.,  SR,X  =  +28m.l8s.,  MX  =  +39-0m.  Denver 

S  =  +  28m. 32s.  St.  Louis  gives  both  its  readings  as  LX.  La  Paz  iPV 

=  +13m.56s.,    PR,X  = +17m.44s..    and     J-19m.46s.,    SR,  = +30m.38s.    and 

+  34m.35s.,  LX  =  +44-3m..  MX  =  +48-4m.,  L  rep.  = +134 -7m..  T„  = 
18h.24m.40s.  CTiicago  PR,  = +17m.52s.,   L  =  +41-5m.  Toronto  S?  = 

+  19m.20s.,      SR,?  = +24m.56s.,      e=+27m.8s.,      i  =  +30m.l4s.,      iSR,  = 

+  34m.20s.,  eL  =  +47-7m.,  iL  =  +55-lm.  Georgetown  ePZ  = +17m.48s., 

SR,  = +33m.58s.,     LZ=+51-6m.  Washington     PR,  =  +  17m.43s.,     L  = 

+  53-5m.  Ithaca    eX' = +25m.32s.,     iE  = +34m.lls.  Colombo     alter- 

native    S  =  +34m.32s.,     L  =  +73-5m.  Ottawa     SR,  = +34m.l0s.,     SR.? 

=  + 37m. 51s.,    LE  =  +53-5m.,    L  =  +62-5m.,    T„  =18h.29m.56s.  Xorth- 

fleld      L  =  +57-5m.  Harvard      e  =  +19m.40s.,      iE  =  +29m.0s.,      SR,  = 

+  35m.33s.,    LX?  =  +45-lm.,    LE  =  +54-4m.,    T„  =18h.30m.55s.  Kodai- 

kaual   L  =  +29-lm.,      M  =  +30-3m.  These   readings   are  given   for   28d. 

Dehra  Dma  readings  for  tliis  shock  are  given  in  G.M.T.  instead  of  local  time 
5h. 30m.  E.,  as  is  usual.  Dyce    PR,X  = +22m.51s.,    PR,E  = +22m.53s., 

PRoEX  =  +32m.51s.,  iX  =  +35m.23s.,  MX  =  -r79-6m.  Konigsberg  LX  = 

+  70-2m.,     LE  =  +75-9m,      +80-4m.     and      +86-3m.  Eskdalemuir     i  = 

+  22m.48s.,     SR,  = +34m.41s.  Stonyhurst     S  =  +41m.56s.     alternative. 

Hamburg  i  =  +29m.38s.,  e=+41m.32s.,  MX  =  +69 -5m.,  MZ  =  +74-5m. 
De  Bilt  iX  =  +23m.l5s.  (?PR,).  Uccle  iP  =  +19m.55s.,  PR,  =  +23m.21s., 
c=+12m.32s.         Vienna     iPZ  = +19m.56s.     and      ^20m.ls.  Budapest 

i  =  +35m.28s.  Paris      PR,  = +24m.0s.,      MX  =  +100-5m.  Strasbourg 

MX  =  +90-6m.,     MV=+lll-4m.  Pola    MX  =  +100-7m.,     L    has    been 

increased     by      Ih.  Moncalieri     MX  =  +108 -3m.  Coimbra      PR,X  = 

+  23m.52s.,  PR,E  = +24m.46s.,  eLE  =  +63-5m.,  eLX  =  +65-5m..  T„  = 
18h.30m.17s.      Epicentre    39"20'X.     145=30'E.  Athens    eE  = +20m.20s., 

i  =  +20m.32s.,     +20m.59s.,    and     +21m.41s.,    PR.  = +24m.l2s.,    eSR,X  = 

+  37m.28s.,    eSR,E  = +37m.53s.,    e=+39m.3s.,    a'nd      +44m.47s  Bar- 

celona    PR,?  = +24m.l8s.  San     Fernando     MX  =  +101  •5m.  Algiers 

MN  =  +77-5m. 


28 

Feb.  27d.     Readings  also  at  Oh.  (Apia),  2h.  (La  Paz),  8h.  (Manila),  20h.  (Taihoku), 
21h.  (La  Paz). 


Feb.  28d.  Readiugrs  at  2h.  (Apia  and  near  Tacubaya),  3h.  (Manila),  9h.  (Taihoku 
and  near  Tokyo),  llh.  (Hehvan),  13h.  (La  Paz),  loh.  (Riverview),  16h. 
(Lick  and  Hehvan  and  ueai"  Tacubaya  (2) ),   21h.  (Lick). 


Mar.  Id.  6h.  36m.  52s.     Epicentre  0°0.  135°-0E.  (as  on  1919  Nov.  23d.). 

A  =  --707,  B  =  +-707,  C=-000;         D  =  +-707.  E  =  +-707; 
G=000,   H=000,  K  = -1-000. 

Very  doubtful.  The  Riverview  L  and  M  suggest  that  the  epicentre  is  much 
nearer  Riverview  so  that  tlie  reading  -1-  7m.50s.  reaUy  belongs  to  S.  But  this 
is  inconsistent  ^^•ith  the  readings  for  Manila  and  Batavia,  unless  we  assume 
a  very  deep  focus,  which  is  not  supported  by  the  La  Paz  observation. 

A  Az.  P.  O-C.        S.  O-C.       L.  M. 

o  o  m.  s.  s.  m.  s.  s.  mi.  m. 

Manila  201  317  e4  28  -14  —  —  —  — 

Taihoku  28-2  334  —  —  —  —  14-7  — 

Batavia  28-8  257  e6     2  -14  —  —  i  14-2  — 

Osaka  34-7  1  7   10  -    1  —  —  —  22-4 

Adelaide  351  175  —  —  (11  38?)  -79  11-61  15-3 

Riverview  37-1  159  (e  7  50)  +19  e  7  50  ?P  e  10-6  14-0 

Wellington  54-7  144  e  11   38  ?PR,  e  15   20  ?  e  20-3  — 

Victoria  97-8  41  —  —  —  —  40-6  44-1 

Hambxu-g  109-9  329  —  —  —  —  e65-l  — 

De  BUt            E.  113-2  329  —  —  e  38  29  ?  e  55-1  67-8 

X.  113-2  329  —  —  —  —  e57-l  69-2 

Rocca  di  Papa  113-5  317  —  —  —  —  e  69-9  73-5 

Uccle  114-3  328  —  —  —  —  e  54-1  80-1 

Chicago  123-3  37  —  —  —  —  e  54-6  — 

Toronto  126-7  30  —  —  —  —  61-2  72-6 

La  Paz  151-8  127  20     8  [  +    9]  —  —  —  — 

Additional  readings  and  notes  :  Batavia  gives  i  =  +  6m.  12s.  Osaka  readings 
are  corrected  by  +10m.  Riverview  eP2  = +4m.26s.,  MN=-fl7-9m. 
Chicago  L  =  +58 -4m. 


Mar.  Id.  Readings  also  at  2h.  (La  Paz  and  near  Tokyo  and  Mizusawa),  4h. 
(Helwan),  lOh.  (near  Oaxaca),  13h.  (Helwan),  14h.  (Pompeii),  19h.  (near 
Batavia),  21h.  (Manila),  22h.  (near  La  Paz). 


Mar.  2d.     Readings  at  6h.  and  8h.  (La  Paz),  llh.  (La  Paz),  12h.  (Wellington  and 
near  Batavia),  15h.  (Tacubaya),  17h.  (La  Paz  and  Tacubaya). 


1921.     Mar.  3d.  3h.  2m.  15s.      Epicentre  38°  ON.  141°  5E. 

A  =  -  617,   B  =  +  -490,  C  =  +  -616  ;         D  =  +  -622,  E  =  +  -783  ; 
G  =  --482,  H  =  +-383,  K  =  --788. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  8. 

8. 

m.  s. 

8. 

m. 

m. 

Mizusawa 

E. 

1-2 

345 

0  31 

+  13 

0  50 

+  17 





N. 

1-2 

345 

0  32 

+  14 

1     3 

+  30 

— 

— 

MJto 

1-8 

206 

0  38 

+  10 

— 

— 

1-0 

1-6 

Tokyo 

2-8 

211 

0  42 

-    2 

(1      8) 

-   9 

1-1 

Hakodate 

3-8 

352 

1   14 

+  15 

— 

2-0 

3-5 

Osaka 

5-9 

238 

1  37 

+    6 

— 

— 

3-2 

4-3 

Kobe 

E. 

6-2 

239 

1   36 

+    1 

2   13 

-36 

3-1 

4-6 

X. 

6-2 

239 

1   36 

+    1 

2  24 

-25 

3-1 

4  0 

Ootomari 

S-7 

5 

1   57 

-15 

(3  53) 

-   3 

3-9 

6-5 

Zl-ka-wei 

17-9 

254 

4   16 

0 

e  7   39 

+    1 

12-2 

Taihoku 

21-3 

239 

— 

— 

e  9      1 

+  11 

— 

■ — ■ 

Manila  29-7      223      e6     8      -17  —  —       13-3        13-4 

Continued  on  next  page. 
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A  Az.  P.  O-C.         S.  O-C.       L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Calcutta  E.        47-8  269  8   15  -38  17      3  +72  28-6  — 

N.        47-8  269  8   15  -38  16  57  +66  —  — 

Batavia  54-7  225  8  45  -52  118  31  +74  34-8  — 

Kodaikanal  63  4  265  40  21  ?  —  —  43-2  46-2 

Colombo  63-6  260  39  45  ?L  —  —  (39-8)  46-8 

Victoria  65-6  44  —  —  (20  20)  +48  20-3  38-5 

Riverview  72-4  171  e  12     0  +28  i  20  43  -12  e31-6  42-6 

Konis;sberg  74-3  330  11   44  0  22   27  +69  e38-6  — 

Melbourne  75-9  177  —  —  i  22     9  +33  e39-4  44-8 

Lemberg  76-4  324  —  —  —  —  e35-8  49-0 

Hamburg  79-4  333  i  12   14  -   1  —  —  e41-8  44-8 

Budapest  80-3  325  e  13  55  +94  e  17      3  ?PR,  e  43-2  45-8 

Vienna  Z.        810  328  i  12  24  -   1  —  —  —  53  0 

Edinburgh  81-4  341  —  —  —  —  40-8  52-8 

De  Bilt  K.        82-2  334  —  —  e  22  33  -15  e37-8  47-5 

N.        82-2  334  —  —  e  22  41  -   7  e  39-8  52-0 

Stonyhtirst  830  339  e  17      3  ?PR,  23   15  +18  43-2  54-8 

Uccle  83-6  334  12  36  -   4  22  56  -   9  e37-8  53-4 

Strasbourg  84-2  331  12  39  -   4  e  23     3  -   7  e41-8  49-0 

Kew  84-5  338  —  —  —  —  —  53-8 

Pola  84-6  326  e  12  27  -19  e  23   15  0  e  43-9  53-8 

Wellington  84-9  155  e  17   51  ?PR,  e  23  27  +   9  e44-2  — 

Padova  851  328  12  43  -   6  23   19  -   1  —  50-9 

Paris  85-9  335  i  12  48  -   5  i  23  34  +5  44-8  53-8 

Helwan  86  0  307  15  45  ?  —  —  —  — 

Besancon  86  0  332  12  53?  0  23   16  -14  46-8  — 

Florence  86-6  327  11   15?  ?  —  —  —  49-2 

Moncalieri  87-2  330  12  20  -40  22  34  -69  e410  52-2 

Pompeii  E.        87-5  323  12  45  -17  22  45  -62  56-8  — 

RoccadiPapa        87-6  325  i  13  57  +54  i  23  45  -   3  e  48-2  59-6 

Chicago  88-5  33  23  45  ?S  (23  45)  -13  44-8  — 

Ottawa  901  24  —  —  123  56  -19  e  43-2  — 

Toronto  90-3  27  —  —  —  —  46-2  — 

Barcelona  92-4  330  —  —  e  24   11  -28  e  50-4  59-7 

Tortosa  93-4  332  —  —  —  —  e  44-8  61-5 

Harvard  94-3  23  —  — (e  30   20)  ?  52-4  — 

Algiers  95-9  328  e  12  42  -66  23     5  -130  e  40-8  53-2 

Coimbra  97  0  338  —  —  38  45  ?  52-6  — 

Granada  98-2  333  17   52  ?PRi  e  28  54  ?  —  — 

San  Fernando         99-8  335  —  —  —  —  55-2  63-2 

La  Paz  146-2  59  i  19  51  [+    1]  e  33  59  ?  71-2  72  1 

Additional  readings:  Hakodate  gives  also  MN=+3-4m.  Osaka  MN  = 
+  3-5m.  Zi-ka-wei  PME  =  +4m.52s.  ?PRi.  Manila  MN  =  +14-9m. 
Batavia  i  = +9m.34s.,  +10m.42s.,  +12m.32s.,  +16m.l4s.,  and  +17m.8s. 
Riverview  iS=  +  20m. 49s.,  PS  = +21m.37s.,  MZ=+34  0m.,  MN  =  +42  0m. 
Konigsberg  eLE  = +38-7m.,   +46-9m.,  and  +48-8m.  Lemberg  +48m.9s. 

Hamburg      MN  =  +510m.,      MZ  =  +530m.  Budapest      e  =  +24m.21s. 

Uccle  SR,  = +29m.lls.,  MN  =  +52-2m.  Strasbom-g  PS  =  +23m.27s. 
Pola  MN  = +53-9m.  Wellington  e  = +24m. 27s.  and  +29m.51s.  Pa- 
dova SRi  = +23m.36s.  Paris  MN  = +50  •8m.  Helwan  PN  =  + 16m. 4 5s. 
Moncalieri  MN  =  +55-9m.  Rocca  di  Papa  eP=+14m.33s.  Chicago 
PRj?  =29m.30s.,  S?  =  +32m.l0s.,  L  =  +49-8m.  Ottawa  LE  =  +52-8m. 
Harvard  L  =  +59-8m.  All  readings  are  given  as  on  2d.  Toronto  i  = 
+  28m.39s.  and    +35m.45s.,  L  =  +54-2m. 


Mar.  3d.  8h.  20m.  40s.     Epicentre  6°-5S.  107°-5E. 

A  =  -  -299,  B  =  +  -948,  C  =  -  113  ;         D  =  +  -954,  E  =  +  -301  ; 

G  =  +034,  H  =  -108,  K  =  --994. 

A       Az.  P.         O-C.       S.  O-C.  L.  M. 

o          o  m.  s.          s.        na.  s.  s.  m.  m. 

Batavia                      0-7     295  i  0  45      +34         —  —  —  1-3 

Manila                       250       32  i  5  38            0          —  —  10-5  11-2 

Perth                          26-6      164  5  49      -   5        10   39  +6  12-5  — 

Colombo                    30-7      297  5  20      -75          —  —  9-3  11-3 

Kodaikanal              34-3     300  13   14        ?S       (13   14)  +30  150  23-5 

Taihoku                    34-4        23  e  7   20      +12          —  —  —  — 

Calcutta                    34-6     329  6     2      -68        13  44  +55  19-4  24-4 

Zi-ka-wei                  40  0        19  i  7   52      -   3        14     2  -   5  —  25  0 

Adelaide                   40-3     139  (7  56)    -   1      (13  59)  -12  24-2  28-6 


Continued  on  next  page. 


30 


A 

Az. 

P. 

0-C 

S. 

0-C 

L. 

M. 

3 

g 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Melbourne 

46-2 

139 

e  8  44 

+   3 

i  15  32 

+   1 

e  24  0 

32-2 

Simla 

47-5 

324 

— 

e  15  26 

-22 

— 

29-9 

Riverview 

48-7 

130 

e  8  56 

-   2 

i  16     9 

+    7 

e  25-5 

31-6 

Sydney 

E. 

48-7 

130 

8  32 

-26 

18  56 

?SR, 

31-3 

31-9 

Osaka 

48-9 

29 

8  38 

-21 

(16  13) 

+   8 

16-2 

18-5 

Tokyo 

51-9 

32 

e  7      2 

-137 

— 

— 

— • 

— ■ 

Jlizusawa 

E. 

bb-2 

31 

9  46 

+   6 

17   26 

+    2 

— 

■ — 

X. 

55 -2 

31 

9  45 

-f    5 

17   31 

+    7 

— 

— 

Wellington 

68-8 

132 

e  14     2 

?PR, 

e  20  26 

+  14 

40-5 

43-3 

Helwan 

81-4 

304 

12  32 

+    5 

— 

— 

— 

— 

Cape  Town 

85-6 

236 

— 

— 

— 

— 

100-4 

Pompeii 

E. 

96-5 

311 

23   50 

?S 

(23   50) 

-91 

— 

— 

Rocca  di  Papa 

98-0 

312 

e  21   50 

? 

— 

— 

e  57-6 

67-0 

Moncalieri 

101  -4 

316 

e  23     5 

?s 

(e  23     5) 

-184 

52-8 

— • 

De  Bilt 

E. 

102-7 

323 

— 

— 

e  25   14 

-67 

e  56-3 

581 

X. 

102-7 

323 

— 

— 

e  25   20 

-61 

e  55-3 

63  1 

Uccle 

103-3 

321 

• — 

— 

— 

— 

— 

57-3 

Paris 

104-7 

320 

— 

— 

— 

— 

e  57-3 

67-3 

Algiers 

105-4 

309 

e  18   16 

?PR. 

27    20 

+  34 

61-8 

— 

Stonyhnrst 

106-9 

325 

e  29     2 

?S 

37    20 

? 

65-0 

76-8 

Edinbm"sh 

106-9 

327 

— 

— 

— - 

— 

— 

63-3 

Coimbra 

1138 

312 

— 

— 

— 

— 

e  62-3 

— 

Victoria 

120  0 

35 

— 

— 

— 

— 

60-0 

79-2 

Ottawa 

141-0 

2 

— 

— 

i  41      5 

?SRi 

e  62-8 

— 

Chicago 

142-2 

17 

41   13 

?SR, 

— 

— 

e  63-7 

— 

Toronto 

142-3 

6 

— 

— 

— 

— 

82-4 

87-2 

Harvard 

E. 

144-1 

359 

— 

— 

i  41   36 

?SR, 

e  65-7 

77-8 

Georgetown 

147-3 

5 

— 

— 

e  41      4 

JSR. 

— 

— 

La  Paz 

156-6 

191 

i  20     5 

[+    1] 

34   37 

I 

75-3 

78-8 

Additional   readings:     Manila   gives    also    MN  =  +110m.         Calcutta    LN  = 
+  19 -5m.,  other  phases  bemg  same  in  both  components.  Zi-ka-wei  MN 

=  +27-6m.         Adelaide  gives  P  as  S  and  S  as  SR,,  also  P  =8h.l7m.21s., 
SR2= -i-17m.20s.,         SRj  = +21m.20s.  Melbourne     SR,  =  +  19m.l4s. 

Riverview  PS  = +16m.3 2s.         Wellington  e  = +37m.56s.         Helwan  PN  = 
-19m.56s.  Moncalieri    S?  = +40m.37s.  Paris    MN  =  +59-3m. 

Ottawa  L  =  +  74  -3m.  and  +  85  ^m.         Georgetown  eN  =  +  40m.53s.         Har- 
vard L  = +70 -5m.  and  +  93-7m. 


Mar.  3d.     Readings  also  at  3h.  (near  Tokyo),  4h.  (near  Tacubaya),  7h.  (Zi-ka-wei), 
8h.  (Taihoku),  20h.  (Wellington),  21h.  (Helwan). 


Har.  4d.  12h. 

50m.  5 

8s.     Epicentre 

29°-0N. 

139'-0E. 

A  =  - 

--660,   B  =  +  -57 

4.  C  = 

+  •485  ; 

D  = 

=  +-656, 

E  =  + 

755  ; 

G  =  -- 

366,   H 

=  +•318,  K  = 

-•875. 

A  depth  of  focus  0  060  is  assumed 

Corr. 

for 

Focns      A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.   s. 

s. 

m. 

ni. 

Osaka 

+0 

2        6 

4 

333 

1    38 

-   3 

(2     48) 

-12 

2-8 

3-8 

Kobe 

+  0 

1        6 

5 

332 

1     36 

-   5 

(2    56) 

-   4 

2-9 

3-5 

Tokyo 

+  0 

1        6 

7 

5 

1    38 

-  6 

2     12 

-53 

2-9 

2-9 

Mizusawa 

-0 

7      10 

3 

9 

2     16 

-  8 

4      4 

-14 

— 

— 

Zi-ka-wei 

-1 

6      15 

3 

283 

e  3    13 

-  9 

— 

— 

— 

— 

Taihoku 

-1 

7       16 

0 

260 

e3    31 

+  1 

— 

— 

— 

— 

Manila 

-2 

7      22 

0 

233 

e4    22 

-n 

8    20 

+  12 

9-8 

10-8 

Batavia 

-5 

2      46 

8 

226 

7    51 

-17 

13    59 

-30 

— 

— 

Helwan 

E.     -7-5      89 

4 

304 

22      2 

?s 

(22      2) 

-43 

— 

— 

La  Paz 

— 

152 

1 

69 

19      7 

[-52] 

— 

— 

— 

— 

Additional  readings  :    Osaka  gives  also  MN  =  +3 -6m. 
Mizusawa    SN  = +4m.3s.  Taihoku    e  =  +5m.l2s. 

+  10-lin.  Helwan  PN  ==  +21m.2s. 


Kobe  MN  =  +3  •2m. 
Manila    MN  = 


Mar.  4d.  Readings  also  at  Oh.  (Zi-ka-wei),  Ih.  (near  Tokyo  and  Mizusawa),  5h. 
(near  Padova,  Florence,  and  Rocca  di  Papa),  llh.  (La  Paz),  14h.  (Naga- 
saki), 20h.  (Rocca  di  Papa),  21h.  (La  Paz). 
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Mar.  5d.  6h.  24m.  Ss. 


Epicentre  7°0N.  94°0E.  (as  on  1915  Aug.  12d.). 

A  =  --069,   B  =  +  -990,  C  =  +  -122  ;  D  =  +  -998,   E  =  +  -070  ; 

G  =  -009,   H  =  +122,   K  =  --993. 

Very  rough  determination. 


C!olombo 

Calcutta         X. 

Kodaikanal 

Batavia 

Manila 

Simla 

Taihoku 

Zi-ka-wei 

Perth 

Kobe  E. 

X. 

Osaka 

^Melbourne 

Riverv'iew 

Sydney  E. 

Vienna 

Rocca  di  Papa 

MoncaUeri 

De  Bilt 

Uccle 

Kew 

Wel]ing:ton 

Stonyhurst 

Rio  Tinto 

Victoria 

Ottawa 

Toronto 

Chicago 

La  Paz 


14 
16 
16 
18 
27 
28 
31 
35 
44 
46 
46 
47 
65 
67 
67 
76 
78 
82 
83 
84 
87 
87 
88 
93 
115 
126 
129 
131 
160 


Az. 

26°8 

341 

283 

135 

72 

329 

50 

43 

153 

48 

48 

48 

137 

130 

130 

320 

311 

315 

323 

322 

322 

132 

324 

310 

25 

350 

353 

1 

240 


P. 


6  52 
3  58 


e  4 
e  6 
e  6 


e  7  2 

10  32 

e  18  47 

17  21 

8  59 


11  54 
e  12  6 
e  20  38 


0-C.  S. 

s.  m.  s. 

?  7  40 

+  1  8  34 


11  24 


e  11  52 
-13  e  12  30 


?PR, 
?SRi 
?SRi 

+  12 


-  4 

-  6 


e  29  52 

e  30  16 

36  16 


?    29  35 

—  e  23  16 

—  e  27  52 


O-C. 


?L 
+  90 


+  34 


L. 
m. 

8-9 

13-3 

8-4 


-15 

-28 


e  15-7 


—  27-4 

—  26-0 

?  e  35-2 

?  e35  0 

?L  40-9 

—  e  51-3 
?SR,  39-2 
+  9  e  40-9 
?SRi  e  43-9 


24  22    ?S   (24  22) 

53  52   ?L     —      — 

—     —  e  42  43   ?SRi 


20  18  [+10]   34  37 


—  e  42-2 
-29    — 

—  (53-9) 
68-9 
60-4 
65-2 

i  64-5 
84-4 


Additional  readings  : 


M. 

m. 
10-5 
16-3 
11-5 
11-3 
161 
161 
21-2 
20-2 


330 
41-4 
440 
44-4 
51-9 


551 

64-9 

59-9 
64-9 

81-7 


95-5 


„„^.  .     Calcutta    gives    also    PE  =  +4m.4s.         Manila   MX  = 
+  17-5m.         Zi-ka-\\"ei  MX  = +20-4m.         Perth  gives  its  reading  as  on  4d. 

Riverview 
L 


Osaka     MX  =  +33-9m.  Melbourne     SR,  = +32m.52s. 

8?  = +25m.l0s.,    MX  =  +38-5ni.,    MZ  =  +44-4m.  Rocca    di 

20-3m.         De  Bilt  MX  =  +47  -Im.  Eskdalemuir  (  A  =88°-'2 

Ottawa  eLE  =  +54 -em.,  L  =  +75-9m. 


gives  just  7h.  to  8h 
eL  =  +67-6m 


Az.  =326°) 
Toronto 


Mar.  5d.  Readings  also  at  Oh.  (Manila).  Ih.  (Lick),  5h.  (Wellington),  8h.  (Perth), 
19h.  (Helwan),  20h.  (Wellington),  22h.  (near  Tacubaya),  23h.  (La  Paz 
and  near  Tacubaya). 


1921.     Mar.  6d.  7h.  24m.  50s. 


Epicentre  26°-5N.  109°-0W 

291.   B  =  -S46,  C=-r-446:  D  =  - -946,  E  =  + -326  ; 

G  =  -145,   H  =  --422,  K  =  --895. 


A  height  of  focus  has  been  assumed,  0-020. 


Corr. 

for 

Focus 

A 

Az. 

P 

O-C. 

S 

O-C. 

L. 

M. 

„ 

„ 

o 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Mazatlan 

E. 

-0 

1 

4 

0 

143 

— 

_ 

(2 

54) 

+  67 

2 

9 

4-4 

Tucson 

E. 

0 

0 

6 

0 

345 

— 

— 

63 

1 

3-8 

N. 

0 

0 

6 

0 

3*5 

— 

— 

e3 

23 

9 

e3 

7 

5-2 

Taoibaya 

E. 

+  0 

3 

11 

4 

126 

3 

15 

+  20 

5 

55 

+43 

6 

5 

8-8 

Oaxaca 

E. 

+  0 

5 

14 

7 

127 

3 

51 

+  9 

6 

51 

+  14 

8 

0 

9-2 

Lick 

E. 

+  0 

5 

15 

2 

319 

e3 

50 

+  2 

_ 

87 

1 

10-3 

N. 

+  0 

5 

15 

2 

319 

e3 

54 

+  6 

_ 

_ 



e7 

2 

10-4 

Berkeley 

E. 

+  0 

6 

16 

0 

319 

e3 

58 

-  2 

e7 

13 

+  4 

e8 

2 

10-1 

N. 

+  0 

6 

16 

0 

319 

e3 

55 

-   5 

e7 

14 

+  5 

e8 

1 

10-5 

V. 

+  0 

6 

16 

0 

319 

e3 

58 

-   2 

e7 

13 

+  4 

e8 

2 

11-7 

St.  Louis 

+  0 

8 

19 

8 

48 

e4 

4 

-44 

8 

10 

-26 

10 

6 

11-2 

Chicago 

+1 

0 

23 

2 

44 

5 

38 

+  8 

10 

0 

^12 

12 

1 

15-9 

Continued  cm  next  page. 
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Corr. 

for 

Focus 

A 

Az. 

P 

O-C. 

s. 

O-C. 

L. 

M. 

p 

„ 

, 

m. 

s. 

s. 

m.    s. 

s. 

m. 

m. 

Victoria 

+  1-1 

24 

6 

337 

9 

15 

?8 

(9    15) 

-61 

12-9 

161 

z. 

+  1-1 

24 

6 

337 

5 

40 

-  5 

— 

14-2 

16-7 

Ann  Arbor 

+  1-2 

26 

0 

46 

— 

— 

10    52 

+  7 

151 

16-7 

+  1-2 

26 

0 

46 

— 

— 

10    46 

+  1 

15-1 

16-9 

Georgetown 

E. 

+r4 

29 

4 

57 

e6 

34 

-   2 

e  11     56 

+  8 

el70 

19-6 

X. 

+  1-4 

29 

4 

57 

— 

— 

e  11    46 

-   2 

e  17-0 

19-4 

Wasliington 

+  1-4 

29 

4 

57 

6 

6 

-30 

11     13 

-35 

e  15-7 

— 

'i'oi-onto 

+  1-4 

29 

4 

47 

6 

46 

+  10 

11     40 

-   8 

i  16-8 

17-5 

Clipltenliam 

E. 

+  1-4 

29 

5 

57 

el6 

25 

?L 

— 

— 

(e  16-4) 

19-8 

N. 

+  1-4 

29 

5 

57 

e  16 

20 

?L 

— 

— 

(e  16-3) 

19-2 

Ithaca 

+  1-4 

30 

9 

49 

— 

— 

e  11    46 

-27 

el6-7 

_ 

Fordliani 

B. 

+  1-5 

32 

3 

53 

11 

58 

?S 

(11    58) 

-40 

20-9 



Ottawa 

+  1-5 

32 

5 

46 

7 

1 

-   4 

12    33 

-   7 

el6-7 

21-5 

Northfield 

+  1-6 

34 

1 

48 

— 

— 

— 

— 

e  16-7 

— 

Harvard 

E. 

+  1-6 

34 

6 

51 

7 

18 

-  6 

13      5 

-   8 

el8-2 

22-8 

Honolulu 

E. 

+  1-9 

44 

8 

276 

— 

— 

— 

— 

6  200 

24-0 

X. 

+  1-9 

44 

8 

276 

— 

— 

— 

— 

e  18-7 

23-0 

La  Paz 

+  2-4 

58 

5 

133 

10 

22 

f  4 

el8    28 

-   7 

28-2 

31-7 

Edinburgh 

+  2-6 

76 

5 

33 

— 

— 

— 

— 

41-2 

43-8 

Eskdalemuir 

+  2-fi 

76 

8 

33 

— 

— 

— 

— 

36-2 

410 

Stonjhurst 

+  2-7 

77 

9 

36 

c22 

40 

?S 

(e  22    40) 

+  10 

— 

47-7 

Kew 

+  2-7 

80 

2 

37 

— 

— 

— 

— 

— 

49-2 

De  Bill 

E. 

+  2-7 

82 

7 

33 

— 

— 

23    25 

+   2 

e38-2 

50-2 

N. 

4-2-7 

82 

7 

33 

— 

— 

23    20 

-   3 

_ 

54-1 

Rio  Tinto 

+  2-7 

83 

0 

50 

40 

10 

?L 

— 

— 

(40-2) 

49-2 

Uccle 

+  2-7 

83 

0 

36 

el2 

49 

-   3 

e23    17 

-10 

e37-2 

52-7 

Paris 

+  2-7 

83 

1 

38 

— 

— 

6  23    11 

-.17 

41-2 

45-2 

San  Fernando 

+  2-7 

83 

9 

51 

— 

— 

— 

— 

40-9 

50-2 

Hamburg 

+  2-7 

84 

2 

30 

— 

— 

— 

— 

e41-2 

52-9 

BesaiiQOn 

+  2-7 

86 

0 

37 

— 

— 

— 

— 

45-2 

— 

Strasbourg 

+  2-7 

86 

1 

36 

— 

— 

— 

— 

8  37-2 

50-9 

Tortosa 

+  2-7 

86 

2 

44 

— 

— 

— 

— 

e41-2 

450 

Barcelona 

+  2-7 

86 

9 

43 

— 

— 

— 

— 

e43  0 

— 

Konigsliei-g 

+  2-8 

87 

9 

26 

— 

— 

— 

— 

e48-8 

— 

Moncalieri ' 

+  2-8 

88 

2 

38 

e24 

17 

?S 

(e24    17) 

-  7 

44-3 

53-9 

Algiers 

+  2-8 

90 

1 

46 

— 

— 

e24      4 

-40 

47-2 

53-5 

Vienna 

+  2-8 

90 

7 

31 

— 

— 

— 

— 

e38-2 

54-2 

I'lorence 

+  2-8 

90 

9 

38 

35 

10 

? 

— 

— 

— 

47-2 

Budapest 

+  2-8 

92 

6 

30 

— 

— 

— 

— 

e45-2 

64-2 

Manila 



116 

4 

304 

— 

— 

— 

— 

e57-2 

— 

Perth 

— 

140 

8 

250 

— 

— 

— 

— 

57-3 

— 

Additional    readings:  Ann    Arbor    gives    (Bosch-Omori)     MN=+16-5m. 

(Wieehert)     LN  =  +14-7m.  Toronto    iL  =  +18-8m.     and    eL  =  +38-9m. 

Cheltenham      iN  =  +  lCm.50s.,      eE  =  +18m.42s.  Ithaca       L  =  +17-6m. 

Ottawa    MN  =  +20-0m.,    L  =  +25-2m..    L    (rep.)  =9h.2m.,    T„  =7h.24m.528. 
Harvard  LE  =  +19-4m.   and    +40-4m.,   t„  =7h.24m.52s.  La  Paz  MN  = 

+  39-6m..  To  =7h.25m.20s.         Uccle  MN  = +49 -Tni.         Paris  e  = +35m.  10s. 
MN=+42-2m.  San    Fernando   MN  =  +46-7m.  Hamburg   MN  = 

+52-0m.,     MZ  =  +56-9m.  Strasbourg  MN  = +46  ^m.  Konigsberg 

eLN  = +51-0m.  and   +53-0m.,  LE  = +53-3m.,  LN  = +53-5m.,  and  +57-5m. 
Moncalieri  S?  =  +34m.7s.,  MN  =  +52 -8m. 


Mar.  6d.  Readings  also  at  Ih.  (near  Osaka,  Mizusawa  (2),  and  Tokyo),  4h.  (near 
Osaka),  6h.  (Wellington),  7h.  (Riverview),  9h.  (La  Paz  and  near  Tacu- 
baya  and  Oaxaca),  19h.  (Denver),  20h.  (La  Paz  and  Helwan),  23h. 
(Welluigton). 


Mar.  7d.     Readings  at  5h.  (La  Paz),  14h.  (La  Paz  and  near  Tokyo). 


Mar.  8d.     Readings  at  3h.  (La  Paz),  4h.  (Barcelona),  5h.  (Algiers),  7h.  (Denver), 
lOh.  (Marseilles),  llh.  (Taihoku),  1.5h.,  17h.,  and  18h.  (La  Paz). 


Mar.  9d.     Readings  at  9h.  (La  Paz),  llh.  (Helwan),  14h.  (La  Paz),  15h.  (Helwan), 
16h.  (Tokyo  and  Osaka),  17h.  (Rio  Tinto),  20h.  (La  Paz),  22h.  (Batavia). 
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Mar.  lOd.  20h.  5m.  8s.     Epicentre  11°-0S.  IGC-OE. 


A  =  -  -922, 

B  =  +-336,  C 

=  -•191 

;          D  =  +  342, 

E  =  + 

•940  ; 

G  =  4- 

•179, 

H  =  -065,  K  =  -982. 

Very  doubtful. 

A 

Az. 

P. 

O  -C.         S. 

O-C 

L. 

M. 

p 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

River  view 

24-2 

198 

e  5  33 

+3      e  9  53 

+    5 

e  12-7 

15-9 

Sydney 

E. 

24  -2 

198 

9  58 

?S          (9   58) 

+  10 

140 

15-1 

Melbourne 

30-0 

205 

— 

—          — 

— 

e  13-7 

— 

Adelaide 

30-S 

218 

6   28 

-   8        11   34 

-14 

14-5 

21-5 

Wellington 

33  U 

160 

c  12   16 

?S    (e  12   16) 

-    8 

17^8 

18-7 

Perth 

45-7 

237 

6   20 

?          11   38 

? 

18-0 

— • 

Honolulu 

E. 

52-4 

51 

— 

—         — 

— 

e  26-8 

28^9 

X. 

52-4 

51 

— 

—         — 

— 

e  22-7 

28^5 

Batavia 

52-7 

272 

i  9     4 

-20     i  16   11 

-41 

— 

• — ■ 

Victoria 

89-6 

40 

— 

—          — 

— 

43-0 

47^5 

Toronto 

119(j 

43 

— 

—    e  39   10 

?SRi 

68-6 

— 

Ottawa 

121  G 

4] 

— 

—         — 

— 

e  59-9 

— 

La  Paz 

125  0 

119 

19   27 

[  +  21]         — 

— 

— 

— 

Helwan 

E. 

128-S 

301 

32   52 

?             — 

— 

— 

— 

De  Bilt 

134-2 

340 

— 

—          — 

— 

e  66-9 

— 

Uccle 

135-5 

340 

— 

—          — 

— 

e  59-9 

— 

Algiers 

146-9 

320 

e  20  33 

?PRi        — 

— 

— 

21-5 

dditional  readings  :     Riverview  gives 

also  iS  =  +9ra.5 

7s.,    PS=  -10m 

.17s., 

MX  =  -fl4-2m.,      MZ  =  -i-16-6m.  Sydney   S  =  +12m.40s.        All   these 

readings   are   given   at    21h.  Adelaide   SR,  = +]2m.52s.  Batavia  i  = 

+  l-2m.l8s.  Toronto  L  = +94-7m.  Ottawa  L  = -74-9m.  and  -  84-9m. 

Helwan  PX  =  -f  36m.5-2s. 


Mar.  lOd.  Readings  also  at  19h.  (Stouyhurst),  20h.  (Manila  and  Adelaide),  22h. 
(Lick). 

Mar.  lid.  Readings  at  9h.  (near  Mizusawa).  16h.  (Manila).  17h.  (De  Bilt  and 
Uccle),  19h.  (Manila,  La  Paz,  and  Riverview),  20h.  (Helwan).  21h.  (near 
Mizusawa),  22h.  (Manila),  23h.  (Wellington  and  near  Apia). 


.Mai.  12d.  lOh.  30m.  24s.     Epicentre  7°^0X.  82°-5W.  (as  on  1921  Jan.  20d.). 

A  =  +  130,   B  =  -  984.  C  =  +  122  ;  D  =  -  991,   E  =  -  131  ; 

G  =  +  -016,   H  =  --121,   K  =  --992. 


Balboa  Hts. 

oaxaca 
Tacubaya 
La  Paz 
Georgetown 
Chicago 
Ann  Arbor 

Ithaca 

Toronto 

Harvard 

Ottawa 

Victoria 

i;io  Tinto 

Eskdalemuir 

Kew 

Tortosa 

Paris 

I'ccle 

De  Bilt 

Rocca  dl  Papa 
Helwan 


3-5 
3-5 
17-2 
20-4 
27-4 
32-3 
35-1 
35-3 
35-3 
35-8 
36-7 
36-8 
38-8 
53-2 
74-5 
78-1 
79-7 
80-2 
81-5 
82-6 
83-0 
83-0 
89-2 
106-8 


Az. 


00 

307 

309 

149 

8 

353 

359 

359 

7 

4 

14 

7 

330 

52 

35 

39 

49 

42 

40 

40 

40 

48 

56 


P. 

m.  s. 
0  59 
0  58 
4   34 

4  59 

5  59 


7  1 
28  24 
36  36 


O-C. 

s. 
+  4 
+  3 
+  27 
+  13 
-   3 

-10 


-43 
?L 
?L 


8  12 

9  8 
10  43 
12     0 

12  24 

13  54 

14  6 
e  8     6 

13   48 

13   34 


O-C. 


+  50 
+  36 
—  5 
-13 
-33 
+  54 
+  66 
?PRi 
+  28 

-15 


L. 

m. 

2-0 

2-0 

9-4 

10-8 

136 

e  15  9 

15  9 

19-8 

19-9 

e  16-5 

e  17-3 

e  15-6 

e  19-6 

31-4 

(36-6) 

361 


e  28  36 


?SRi 


M. 
m.. 
3-4 
3  6 
9-9 
12-4 
15-4 


22-1 


32-8 
60-6 


56-6 
38-6 


Additional  readings  :  Georgetow 
=  10h.4m.30s.,  S?E=10h.30m 
LE  =  +21-6m.  and  +27 -6m., 
LX  =  + 19  -6m.  Toronto 

Eskdalemuir  LX  =  +33-lm. 


24     6        ?S       (24     6)       +1 
28  36         ?S       (28  36)       +97 

n  gives  also  L  =  +17  -7m. 

.42s..  iE  = +2m.4s.,    L  =  +18-3m.  Ottawa 

To  =]0h.29m.8s.  Ann    Arbor   (Wiechert), 

iL  =  +  20  -Im.  Victoria     iL  =  +  34  ^m. 


e  33-6 
e  38  6 
e  346 
e  386 
e  34  6 
34-6 
(51-6) 

Harvard  PR,E  ? 


42-6 
47-4 
37-3 


34 

Mar.  12d.  Readings  also  at  2h.  (Helwan  and  near  Berkeley  and  Lick),  6h.  (La 
Paz  and  Taihoku),  8h.  (La  Paz  and  Hehvan),  loh.  (near  Osaka),  17h. 
(near  Taihoku). 


Mar.  13d.  Readings  at  Oh.  (Manila  and  near  La  Paz),  Ih.  (La  Paz  (2)  ),  2h. 
(Batavia  and  Manila),  oh.  (near  Tacubaj-a),  loh.  (near  Mizusawa),  16h. 
(La  Paz),  21h.  (La  Paz). 


Mar.  14d.     Readings  at  17h.  (near  Tokyo),  18h.  (Lick),  23h.  (La  Paz  and  Manila). 

Mar.  15d.  4h.  31m.  40s.     Epicentre  33°-2N.  138°-0E.  (as  on  1920  Dec.  27d.). 
A  =  --622,   B  =  +o60,  C  =  + -548. 
A  P.         0-C.  S.         O-C.         L.  M. 


Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Osaka 

2-6 

0  50 

+    9 

— 





1-7 

Kobe 

E. 

2-8 

0   48 

+   4 

— 

— 

2-2 

2-8 

N. 

2-8 

0   47 

+    3 

— . 

— 

2-2 

2-5 

Tokyo 

2-8 

0   49 

+    5 

(1      5) 

-12 

11 

2-5 

Miznsawa 

E. 

6-4 

1   32 

-   6 

2  43 

-12 

— 

— 

N. 

6-4 

1    44 

+    6 

2  56 

+    1 

— 

— 

Osaka  gives  also  MN  =  +2-5m. 


Mar.  15d.  Readings  also  at  Oh.  (Wellington),  2h.  and  3h.  (La  Paz),  4h.  (Helwan), 
oh.  (Tokyo  and  WeUijigton),  9h.  (near  Oaxaca  and  Tacubaya).  14h. 
(Batavia  and  Hehvan),  16h.  (La  Paz),  20h.  (La  Paz,  Calcutta,  Hambui'g, 
Rocca  di  Papa,  Stonyhurst,  and  De  Bilt),  21h.  (Manila),  22h.  (Mel- 
bom-ne,  Wellington,  Riverview,  Sydney,  and  Christchm-ch). 


Mar.  16d.  lib.  36m.  40s.      Epicentre  13°0S.  138°-0E. 

A  =  -  -724,   B  =  +  -652,  C  =  -  -225  :  D  =  +  -669,   E  =  +  -743  : 

G  =  +167,   H  =  -151,   K  =  --974. 

Compare  WOS.  136'0E.  as  on  1918  Mar.  lOd.  and  Dec.  28d. 

A       Az.  P.       O  -C.       S.  O  -C.        L.  M. 


^ 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

240 

152 

e  5   20 

-   8 

e  9  30 

-   14 

e  12-0 

13-7 

Melbourne 

25 -6 

167 

— 

— 

10     2 

-12 

13-1 

19-3 

Batavia 

31-4 

279 

e  7   27 

-f45 

— 

— 

i  14-1 

Manila 

32-3 

328 

e  6  48 

-   3 

— 

— 

— 

— 

Wellington 

42-7 

137 

— 

— 

e  12     2 

? 

— 

20-3 

Victoria 

105-4 

40 

— 

— 

— 

— 

— . 

47-3 

Cliicago 

131-2 

43 

— 

— 

— 

— 

63-3 

Ann  Arbor     E.      133-6 

40 

— 

— 

— 

— 

58-0 

— 

Toronto 

135-7 

37 

— 

— 

— 

— 

6  69-2 

72-4 

Ottawa 

136-8 

31 

— 

— 

e  39  20 

? 

e  58-3 

— 

La  Paz 

140-8 

137 

18     4 

[-97] 

i  21   31 

?PR. 

— 

Additional  readings:  Riverview  gives  also  MN  =  +13-lm.,  MZ  =  +13-9m. 
Cliicago  eL  =  +53-3m.  Ann  Arbor  LN  =  +58-3m.  Ottawa  LE  =■ 
+  68-3m. 


Mar.   lOd.     Readings  also  at  13h.   (Hehvan),   14h.   (La  Paz  and  Taihoku),  16h. 
(La  Paz),  17h.  and  19h.  (Taihoku). 


Mar.  17d.  Readings  at  2Ii.  and  4h.  (La  Paz),  6h.  (Riverview,  Welliugtou,  and 
La  Paz),  9h.  (Helwan  and  La  Paz),  lOh.  (Nagasaki),  14h.  (near  Florence 
and  Padova),  20h.  (La  Paz  and  near  Christchm-ch). 
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Mar.  18d.     Readings  at  Ih.  (Tacubaya),  12h.  (Tacubaya  and  Oaxaca),  16h.  and 
18h.  (near  La  Paz),  19h.  (Taihoku),  23h.  (near  Tokyo). 


Mar.  19d.  8h.  19m.  45s.     Epicentre  24°-0X.  116° -SE.  (as  on  1919  Oct.  31d.). 

A  =  -  -408,   B  =  +  -817,  C  =  +  -407  ;  D  =  +  -895,   E  =  +  -446  : 

G  =  -1S1,   H  =  +-364,   K  =  --914. 

A       Az.  P.       O-C.         S.         0-C.        L.  M. 


Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

2-8 

100 

0  36 

—    S 

— 

— 

10 

2-4 

Taihoku 

4-7 

76 

(1   24) 

+  11 

— 

— 

1-4 

3-9 

Zi-ka-wei 

8-4 

30 

e  2   10 

+    3 

6  4     6 

+  19 

— 

— 

Manila 

10-3 

155 

e  2  35 

+    1 

■ — 

— 

— 

— 

Kobe 

19-4 

52 

e  2     2 

? 

— 

— 

11-7 

17-6 

Osaka 

19-6 

53 

5  24 

+  48 

8  36 

+  21 

110 

15-6 

Mizusawa 

E. 

25-7 

48 

5  35 

-10 

9  57 

-19 

— 

— 

N. 

25-7 

48 

5  38 

-    7 

10     6 

-10 

— 

— 

Calcutta 

E. 

25-9 

272 

10     3 

?S 

(10      3) 

-17 

14-8 

— 

N. 

25-9 

272 

10     9 

IS 

(10      9) 

-11 

15  0 

— 

Batavia 

31-7 

199 

— 

— 

— 

e  19-5 

21-2 

Colombo 

391 

250 

17    15 

?L 

— 

— 

25-2 

26-2 

Kodaikanal 

39-7 

266 

12  57 

?S 

(12  57) 

-65 

23-0 

25-4 

Hambm-g 

80-0 

325 

— 

— 

— 

e  42-2 

45-0 

De  Bilt 

83-3 

325 

— 

— 

— 

— 

e  43-2 

47-3 

Strasbom-g 

83-7 

321 

— 

— 

— 

— 

e  45-2 

— 

Rocca  di  Papa 

83-8 

313 

e  12  39 

-   2 

— 

— 

e  52  0 

53-4 

Uccle 

84-4 

324 

— 

— 

— 

— 

e  42-2 

47-7 

Edinburgh 

85-2 

330 

— 

— 

— 

— 

— 

49-2 

Besancou 

85-3 

320 

— 

— 

— 

— 

47-2 

— 

Moncalieri 

85 -5 

318 

— 

— 

e  39  34 

?L 

48-2 

— 

Eskdalemuii 

85-6 

330 

— 

— 

— 

— 

42-2 

51-8 

Stonyhurst 

861 

329 

e  42   15 

?L 

— 

— 

(e  42-2) 

55-2 

Paris 

86-5 

323 

— 

— 

— 

• — 

e  46-2 

48-2 

Kew 

86-5 

326 

• — 

— 

— 

— 

— 

52-2 

Oxford 

86-8 

326 

— 

— . 

— 

— 

46-8 

54-4 

Algiers 

92-7 

313 

— 

— 

— 

— 

e  47-2 

61-6 

Rio  Tinto 

98-3 

319 

57    15 

1L 

— 

— 

(57-2) 

62-2 

Additional  readings:    Taihoku  gives  also  e  =  +15s.         Kobe  MN  =  +12-0ni. 
Osaka  MN  =  +14-0m.         Batavla  e=+9m.58s. 


Mar.  19d.  Readings  also  at  Ih.  and  2h.  (La  Paz),  llh.  (Taihoku,  Zi-ka-wei,  and 
near  Tokyo),  181i.  (La  Paz),  20h.  (Rocca  di  Papa). 

Mar.  20d.  Readings  at  2h.  (near  Rocca  di  Papa),  3h.  and  4h.  (Vera  Cruz),  12h. 
(near  Tokyo),  19n.  (Pompeii  and  Rocca  di  Papa),  20h.  (near  Tokyo), 
21h.  (Helwan),  22h.  (Manila,  Sydney,  and  Riverview). 


Mar.  21d.  4h.     6m.  15s.  (i)    /    irnippntrp  3°-2Nr    SS'-TW 
6h.  41m.  10s.  (II)  »   epicentre  6    ^i\.  si    i\\. 

A=+127,   B  =  --990,  C  =  +056  ;  D  =  --992,   E  =  -127; 

G  =  +-007,   H  =  --055,   K  =  --998. 
A        Az.  P.        O-C.  S.  O-C.         L.  M. 


1  Balboa  Hts. 

E. 

6-5 

28 

3   11 

?S          (3   11) 

+  14 

3-7 

4-5 

I 

N. 

6-5 

28 

3     8 

?S          (3      8) 

+  11 

4-8 

5-3 

I  La  Paz 

24-4 

144 

15  31 

-    1       1  9   50 

-    2 

12-6 

16-2 

n 

24-4 

144 

i  5  32 

0         i  9  52 

0 

12-7 

17-7 

I  Georgetown 

N. 

361 

9 

e  7   59 

+  36  (e  13      9) 

-    2 

e  13-2 

— 

I  Chicago 

38-8 

355 

8   58 

?PRi      13  53 

+    4 

e  16-8 

— 

11 

38-8 

355 

8   55 

?PRi      13  50 

+    1 

16-7 

■ — • 

I  Ann  Arbor 

391 

0 

— 

—         — 

• — ■ 

18-6 

— ■ 

I  Ithaca 

39-6 

9 

e  7   52 

+1    e  13  52 

-   8 

201 

— 

I  Toronto 

40-5 

4 

— 

—         • — ■ 

— 

e  18-0 

30-2 

II 

40-5 

4 

— 

—         — . 

— 

180 

— 

I  Ottawa 

E. 

43  0 

9 



—    i 14  44 

-    4 

20-8 

— 

u 

43  0 

9 

— 

—    i  14  45 

-   3 

e  18  0 

— 

Continued  on  next  page. 
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A       Az.           P.       O-C.  S.         0-C.        L.  M. 

o          c          m.  s.        s.  m.  s.          s.  m.  m. 

I  Victoria                         57  0     330          —              —  —                —  —  33-2 

I  Eskdalemuir                81-4       34         —             —  23  45        +66  —  — 

I  Oxford                           82-2       38    e  13  25      4-54  —             —  420  54-2 

I  Uccle                              85-6       39    e  12  55      +4  23  14        -12  e  39-8  — 

I  De  BUt                E.        86  1        38         —              —    e  23  33        +2  e  42-8  48  0 

11                                          86  1        38          —              —  —                —  e  43-8  — 

1  Vienna                  z.        93-8       41        10  30          ?  —                —  —  — 

I  Helwan                e.      108-9       57        20  45      ?PR,  —                —  —  — 

I  Rivcrview                   121-4     232          —              —    e  64   21          ?L  e  70-6  72-5 

I  Kodaikaual                1561        56        91  45        ?L  —                —  (91-8)  — 

I  Colombo                      159-8       60          —              —  —                —  —  98-8 

Additional  readings:    Cliicago   (i)  L  =  +24-8m.  Ann  Arbor  (i)  gives  also 

LN=+18-2m.          Ithaca  (i)  e  =  +17m.57s.  Toronto  (i)  L  =  +15-2m., 

eL  =  +27-0m.         Ottawa  (i)  eLE  =  +18-0m.,  LE  =  +27-8ni. 


Mar.  21d.     Readings  also  at  61i.  (Manila),  21h.  (Lick). 


Mar.  22d.  llh.  54m.  27s.     Epicentre  38° -8S.  146°-0W. 

A  =  -  -646,  B  =  -  -436,  C  =  -  -627  ;  D  =  -  -559,   E  =  +  -829  ; 

G  =  +-520,   H  =  +  -350,  K  =  --779. 

A       Az.  P.        O-C.        S.  O-C.        L.  M. 


„ 

„ 

m.  8. 

s. 

m.  s. 

8. 

m. 

m. 

Wellington 

29-3 

254 

e  15  33 

?L 

. — 



17-0 

17-6 

Apia 

33-8 

313 

— 

• — 

12  39 

+     1 

17-4 

20-4 

Riverview 

49-9 

259 

e  8  59 

-   7 

e  16  23 

4-   5 

e  21-8 

26-3 

Sydney           e 

49-9 

259 

19  33 

?SR, 

24   15 

?L 

26-2 

27-6 

Melbourne 

52-9 

251 

— 

— 

e  16  45? 

-10 

22-4 

31-8 

Adelaide 

58-7 

251 

19     6 

?S 

(19     6) 

+  59 

25-8 

34-6 

Victoria 

89-5 

15 

— 

— 

■ — 

— 

57-0 

Manila 

101-5 

280 

— 

— 

e  24  33 

-97 

■ — . 

— 

Toronto 

1020 

41 

— 

— 

— 

— 

73-6 

85-2 

De  Bilt 

156  0 

47 

— 

— 

— 

— 

e  101-6 

— 

Uccle 

1560 

50 

— 

— 

— 

— 

e  95-6 

— 

Hehvau 

170-8 

165 

44  33 

?SRi 

— 

— 

— 

— 

Additional  readings:  Apia  gives  also  MN  =  +32-2m.  River^-iew  MN  = 
—  26-Om.  ;  it  is  difficult  to  accoimt  for  the  discrepancy  between  the  readings 
given    at    Riverview    and    Sydney    for    tliis    eeirthquake.  Adelaide    S  = 

+  23m.  18s.         De  Bilt  eLX  =  +99-6m. 


Mar.  22d.     Readings  also  at  13h.  and  23h.  (La  Paz). 

FIRST    SOLUTION    (See  Note  at  end). 
Mar.  23d.  22h.  44m.  6s.     Epicentre  8°0S.  127° -SE.  (as  on  1920  Mar.  3d.). 

A  =  -  -603,  B  =  +  -786,  C  =  -  -139  ;         D  =  +  -793,  E  =  +  -609  ; 
G  =  +  -085,  H  =  --110,  K  =  --990. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


„ 

„ 

m.  8. 

s. 

m.  8. 

8. 

m. 

m. 

Batavia 

20-6 

274 

e  5   13 

+  25 

e  9  37 

+  61 

0  16-9 

110 

Manila 

23-5 

344 

e  5  26 

+    3 

(9  28) 

-   7 

9-5 

9-6 

Adelaide 

28-8 

161 

e  6   18 

+    2 

c  11   18 

+    5 

16-0 

47  0 

Taihoku 

33-5 

350 

— 

— 

e  10  34 

-118 

— 

— 

Melbourne 

33-7 

156 

e  6     0 

-62 

e  12   12 

-24 

17-6 

201 

Riverview 

33-8 

142 

e  7   10 

+   7 

e  14   10 

+  92 

e  17-6 

19-6 

Sydney 

E. 

33-9 

142 

8   12 

+  68 

12  30 

-   3 

18-4 

191 

Mizusawa 

E. 

48-8 

15 

8  46 

-13 

15   12 

-52 

— 

— 

N. 

48-8 

15 

9     2 

+    3 

15   17 

-47 

— 

— 

Calcutta 

E. 

490 

310 

9  30 

+  30 

(18   18) 

+  132 

18-3 

— 

N. 

49-0 

310 

9  42 

+  42 

(17   54) 

+  108 

17-9 

— 

CotUinued  on  next  page. 
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Az. 


P. 


O-C. 


O-C. 


M. 


o 

;, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Colombo 

49-8 

286 

10  54 

+  108 

20  54 

? 

29-4 

36-9 

Kodaikanal 

531 

290 

12  54 

?PR, 

— 

— 

29-9 

36-0 

Wellington 

53-4 

137 

e  3  24 

^ 

■ — 

— 

— 

32-4 

Hehvan 

99-4 

300 

18  54 

?p'r, 

— . 

— 

— 

— 

Victoria 

108-9 

41 

— 

— 

— 

— 

40-7? 

55-9 

De  Bilt 

115-8 

322 

— 

— 

e  35   54 

?SR, 

e 

55-9 

61-5 

Moncalicri 

116-6 

316 

— 

— 

— 

— 

e 

59-9 

— 

Uccle 

116-7 

321 

— 

— 

c  27   54 

-30 

e 

53  -9 

60-9 

Stonyhurst 

119-2 

325 

e  17   54 

+  135 

— 

— 

— • 

789 

Tortosa 

122-8 

313 

— 

— 

— 

— 

e 

59-9 

65-1 

Chicago 

134-2 

37 

— . 

— 

(e  39  41) 

?SR, 

77-9 

- — 

La  Paz 

151-0 

148 

20   13 

[+16] 

34  34 

? 

76-4 

85-6 

Additional  readings  :    Manila  gives  MN  =  +9-8m.  Adelaide  iS  =  +12m.l2s., 

SR,  = +14m.24s.,    SR,  =  +  ISm.Os.,    SR3  = +lom.lSs.  Riverview    MN  = 

+  18-7m.,     MZ=+23-6m.  De     Bilt     MN  =  +771m.      Epicentre     7''-lS. 

128° -8E.         Cliicago  SRi  is  given  as  eL. 

Note  :  This  solution  was  the  best  that  could  bo  attained,  after  sonic  work, 
from  the  consideration  of  the  above  material  alone.  But  the  following  shock 
for  which  an  independent  solution  gives  another  epicentre,  has  much  in 
common  with  this,  as  direct  comparison  shows.  On  combining  the  two  the 
mean  residuals  suggested  that  the  epicentre  should  be  nearer  Australia,  and 
also  nearer  Manila  in  an  approximately  opposite  azimuth  (which  indicates 
deep  focus)  ;  further  that  it  should  be  more  to  the  East.  Now  there  is  au 
epicenti-e  5''-5S.  130°-0E.,  for  which  on  1920  May  10  the  observations  sug- 
gested a  deep  focus,  viz.  0  060.  This  depth  seems  rather  large  for  the  present 
observations,  but  it  was  decided  to  give,  as  alternative,  a  solution  with  the 
same  epicentre  and  depth  of  focus  as  below. 

SECOND    SOLUTION. 
Mar.  23d.  22h.  44m.  50s.     Epicentre  5°-5S.  130°-0E.  (as  on  1920  May  lOd.). 
A  =  --640,   B  =  +  -763,  C  =  - -096. 
Depth  of  focus  0-060. 


Con-. 

for 

Focus 

A 

Az. 

P 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

^ 

Q 

m. 

s. 

s. 

m.   s. 

s. 

in. 

111. 

Manila 

-2-7 

22-0 

336 

p4 

42 

-   9 

8    44 

+  36 

8-8 

8-9 

Batavia 

-2-8 

23-0 

267 

e4 

29 

-14 

e8    53 

+  26 

el6-2 

10-3 

Adelaide 

-3-8 

30-5 

166 

e  5 

34 

-21 

e  10     34 

-   1 

15-2 

46-3 

Taihoku 

-4-0 

31-6 

347 

— 

— 

e9    50 

-62 

— 

— 

Riverview 

-4-2 

34-5 

148 

e6 

26 

-    5 

e  13    26 

VSIJ. 

e  16-9 

18-9 

Sydney 

E.     -4-2 

34-5 

148 

7 

28 

?PK, 

11    52 

+  13 

17-7 

18-4 

Melbovirne 

-4-2 

35-1 

160 

e5 

16 

-81 

ell     28 

-22 

16-9 

19-4 

Mizusawa 

E.     -5-2 

45-8 

13 

8 

2 

+  2 

14     28 

+  13 

— 

— 

N.     -5-2 

45-8 

13 

8 

18 

+  18 

14     33 

+  18 

— 

— 

Calcutta 

E.     -5-5 

49-5 

308 

8 

46 

+  20 

— 

— 

17-6 

— 

N.     -5-5 

49-5 

308 

8 

58 

+  32 

— 

— 

17-2 

— 

Colombo 

-5-6 

Gl-6 

282 

10 

10 

?rR, 

20     10 

•? 

28-7 

36-2 

Kodaikanal 

-5-9 

54-7 

286 

12 

10 

■> 

— 

— 

29-2 

35-3 

Hehvan 

-7-8 

100-2 

300 

18 

10 

?PRi 

— 

— 

— 

— 

Victoria 

— 

105-1 

41 

— 

— 

— 

— 

40-0? 

55-2 

ne  Bilt 



115-1 

325 

— 

— 

e35     10 

? 

e55-2 

60-7 

I'ccle 



116-1 

324 

— 

— 

e27     10 

? 

e53-2 

60-2 

Moncalieri 



116-3 

319 

— 

— 

— 

— 

e59-2 

— 

Stonyhurst 



118-3 

330 

el7 

10 

[-98] 

— 

— 

— 

78-2 

Tortosa 

— 

122-8 

316 

— 

— 

— 

— 

e59-2 

64-3 

Cliicago 

— 

130-7 

37 

— 

— 

(6  38    57) 

VSR, 

77-2 

— 

La  Paz 

— 

151-6 

141 

19 

29 

[-29] 

33    50 

? 

75-7 

84-9 

Additional  readings  :    INIanila  gives  MN  =  +9-0m.         Adelaide  IS  =  +llm.28s. 
(?SRi),  SR,  =  +13m.40s.,  SRo  =  +14m.l6s.,  SR3  =  +14m.34s.  Riverview 

MN  =  +180m.,      MZ=+22-8m.  De  Bilt    MN  =  +76-4m.       Epicentre 

7°-lS.  128°-8E.         Chicago  gives  eL  which  is  taken  above  as  SR,. 


Mar.  23d.  Readings  also  at  Ih.  (La  Paz),  2h.  (Hehvan  and  near  Batavia),  llh. 
(La  Paz),  12h.  (Helwan),  13h.  (Riverview  and  Melbourne),  15h.  (Helwan), 
20h.  (San  Fernando),  23h.  (La  Paz). 
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FIRST    SOLUTION    (See  Note  at  end). 
Mar.  24d.  Ih.  25m.  12s.     Epicentre  6°-5S.  131°-5E. 


A  =  --658, 

B  =  +  -744,  C 

=  --113 

;          D  =  -r-749, 

E  =  + 

-663  ; 

G  =  + 

•075, 

H  =  -0 

<5,   K 

=  -•994. 
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345 
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Melbourne 

33-6 
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— 

— 

e  11   54 

-40 

n-8 
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Osaka 

41-3 
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8   18 

+  13 

(14  33) 
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Nagano 
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i  15      6 
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e  17   48 
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32-8 
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16  48 
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37-8 

Kodaikanal 

56-4 
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— 
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32-8 

Victoria 

104-9 

40 
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— 
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— 
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— 
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— 

— 

e  65-8 

— 

La  Paz 

149-8 
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i  20  40 

[+44] 

— 

— 

77-3 

— 

Additional  readinsrs  :  Manila  gives  MX  =  +  9  -9m.  Adelaide  SRi  =  +  14m.36s. 
SR,  = -i-15m.24s..     SR3  = +15m.39.s.  Riverview     MN  =  +22-6m.,     MZ  = 

-22  1m.         :\[elbourne      PR,  = +7m.36s..      SR,  = +14m.42s.         De     Bilt 
MN  =  -75-5m.     Epicentre  6  -9S.   130°-5E. 

Note  :  The  above  sohition  represents  the  best  that  could  be  done  from  the 
study  of  the  above  material  alone.  But  as  already  stated  in  the  note  to  the 
previous  earthquake,  direct  comparison  sucgested  that  the  two  might  be 
from  the  same  focus  ;  and  on  combining  tliem,  furtlier  discussion  suggested 
similarity  with  tlie  conditions  of  1920  May  10  :  viz.,  a  focus  0  060  radius 
below  normal,  and  a  position  5'-oS.  loO'-OE.  for  the  epicentre.  The  fol- 
lowing solution  is  therefore  given  with  these  elements,  though  the  depth 
0-060  is  perhaps  excessive  for  the  present  shock  : — 


SECOND    SOLUTION. 

Mar.  24d.  Ih.  26m.  Os.     Epicentre  5°-5S.  130=-0E.  (as  on  Mar.  23d.). 
A  =  --640,  B  =  +  -763,  C=--096. 
A  focal  depth  0-060  below  normal  is  assumed  as  on  1920  May  10. 


Corr. 

for 

Focus 
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O-C. 
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. 
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s. 
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Manila 
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e4 

45 

+  12 

- 

— 

8-8 

9-0 

Batavia 

-2-8 

23 

0 

267 

e4 

44 

-r    1 

i9 

4 

+  37 
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— 

Adelaide 

-3-8 

30 

5 

166 

— 

— 

i  11 

36 

+  61 

15-4 
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Taihoku 

-4-0 

31 

6 

347 

— 

— 
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15 

+  23 

— 

— 

Kiverview 

-4-2 

34 

5 

148 

66 

17 

-14 
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17 

?SR, 

e  17-1 

24-6 

Sydney 

E.     -4-2 

34 

5 

148 

7 

30 

?PR, 

12 

6 

+  27 

18-0 

19-5 

iielbourne 

-4-2 

35 

1 

160 

— 

— 

cU 

6 

-44 

170 

19-4 

Osaka 

-4-7 

40 

4 

7 

7 

30 

+  11 

(13 

45) 

+  39 

13-8 

15-8 

Nagano 

-4-9 

42 

9 

10 

i7 

39 

+   1 

i  14 

18 

+40 

— 

— 

Coloni  lio 

-5-6 

51 

6 

282 

16 

0 

?S 

(16 

0) 

+  32 

30-0 

37-0 

Kodaikanal 

-5-9 

54 

7 

286 

24 

48 

?L 

.- 

29-1 

32-0 

Victoria 

— 

105 

1 

41 

— 

— 

— 
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— 

56-9 

De  Bilt 



115 

1 

325 

— 

— 

— 

— 

6  560 

60-8 

Uccle 

— 

116 

1 

324 

— 

— 

— 

— 

e590 

— 

Moncalieri 

— 

116 

3 

319 
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— 

— 

— 

e68-3 

— 

Stonyliui-st 

— 

118 

3 

330 

— 

— 

— 

— 

— 

680 

Chicago 

— 

130 

7 

37 

— 

— 

— 

— 

e65-0 

— 

La  Paz 

— 

151 

6 

141 

i  19 

52 

[-  6] 

— 

— 

76-5 

— 

Additional  readings  :  Manila  gives  MN  =  +9-lm.         Adelaide  SR,  =  +13m.48s. 
SR,  = +14m.36s.,     SK3  =  +  14m.51s.  Riverview     MN  =  +21-8m.,     MZ  = 

+  2'l-3m.         Melbourne      PR,  = +6m.48s.,      SR,  = +13m.548.  De      Bilt 

MN  =  +74-7m.     Epicentre  e^^S.  130°-5E. 


39 


Mar.  24d.  9h.  17m.  7s.      Epicentre  30°-2S.  177°-7W.  (as  on  1921  Jan.  7d.). 
A  =  -  -864,   B  =  -  035,   C  =  -  -503  ;  D  =  -  -040,   E  =  +  -999  ; 


G  = 

+ 

•503, 

H  =  +020,  K 

=  -•864. 

A 
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O-C 

S. 

O-C 
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M. 

o 

„ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Welluagton 

12 

7 
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e  3  41 

+  32 

— 

— 

i  6-6 

7-9 
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17 

2 

20 

4      5 

_    2 

. — 

— 

8-4 

91 
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E. 

26 

6 
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5   41 
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9   11 

-82 
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26 

6 
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e  5   50 

-    4 

0  10   50 

+  17 

e  131 

15^6 
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31 

7 
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6  6     5 
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c  11      5 

-58 

14^5 

21  3 

Adelaide 

36 

9 

256 

e  8  53 

+  84 

e  13   11 

-11 

20^1 

24^1 

Manila 

74 

1 

298 

e  11   53 

+  10 

— 

— 

— 

— 

Batavia 

74 

3 

272 

e  12     4 

+  20 

— 

— . 

e  42  3 

541 

Taihokn 

80 

3 

307 

— 

— 

— 

— 

e  38^7 

— 

Berkeley 

85 

4 

41 

— 

— 

— 

— 

e  41^9 

— . 

Victoria 

92 

4 

33 

— 

— 

— 

— 

— 

48'7 

La  Paz 

97 

7 

114 

e  13  46 

-12 

i  24   19 

-74 

51-3 

52-9 

Colombo 
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3 

270 

32  53 

?SRi 

57    53 

?L 

65-9 

77^9 

Kodaikanal 

107 

9 

272 

57   59 

;l 

— 

— 

63^6 

C8-3 

Chicago 

109 

6 

53 

— 

— 

e  24  53 

-151 

56-2 

— 

Ann  Arbor 

E. 

112 

5 

51 

— 

— 

(28   11) 

+  21 

690 

— 

X. 

112 

5 

51 

— 

— 

(28      5) 

+  15 

68-9 

— 

Toronto 

115 

9 

53 

— 

— 

— 

e  65-4 

67^7 

Georgeto^vn 

116 

1 

58 

— 

— 

— 

— 

691 

— 

Ithaca 
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5 

54 

— 

— 

— 

— 

e  65-7 

— 

Ottawa 

118 

9 

52 

— 

— 

e  25   43 

-178 

e  66^4 

— 
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9 

275 

22  53 

?PRi 

— 

— 

— 

— 
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0 

7 

e  64   23 

?L 

— 

— 

(e  64^4) 

98  9 

De  Bilt 

158 

0 

353 

— 

— 

e  44  53 

?SRi 

e  88-9 

89^8 

Kew 

158 

6 

5 

— 

— 

— 

— 

— . 

1069 

Uccle 

159 

3 

355 

— 

— 

e  36  53 

1 

e  83-9 

— 

Moncalieri 
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6 

345 

— 

— 

— 

— 

e  94^0 

— 

Rocca  di  Papa 

165 

7 

327 

— 

— 

i  28   14 

? 

e  93-4 

— 

Tortosa 

169 

3 

5 

— 

— 

— 

— 

e  88-9 

101-1 

Rio  Tinto 
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4 

42 

90   53 

2L 

— 

— 

(90-9) 

1099 

San  Fernando 

170 

5 

46 

— 

— 

— 

— 

91^7 

100^9 

Additional  readings  and  notes  :  Riverview  gives  also  PRi  =  +6m.49s.,  MZ  = 
+  15-3m.,  MN  =  +16^2m.  Melbourne  PR,  =  +7m.l7s.  Adelaide  read- 
ings are  all  given  as  "e"  simply.  Also  e  =  +17m.29s.  La  Paz  iPV  = 
+  13m.53s.,      SN= +26m.l8s.,      LE  =  +52-lm.,      To  =9h.l5m.32s.  Ann 

Arbor  readings  are  all  given  as  L.  Torontoe?  =  +50m.35s.,e  =  +60m..41s., 

eL  =  +72-5m.    and     +75-3m.  Ottawa    eE  =  +30m.3s.    and     +52m.49s., 

eL  =  +36-3m.  Stonyhurst  P  has  been  increased  bv  Ih.  De  Bilt  MN 

=  +115-6m.         Uccle    e  =  +52m.29s.  Rocca    di    Papa   eN  =  +28m.41s. 

San  Fernando  MN  =  +99  •4m. 


1921.     Mar.  24(1.  14h.  41m.  40s.     Epicentre  50°  5N.  159°  OE. 

A  =  -  -594,   B  =  +  •228,  C  =  +  ^772  ;  D  =  +  -358,   E  =  +  •934.  ; 

G  =  -720,   H  =  +-276,   K  =  --636. 
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Continued  on  next  j)a9e. 
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+    8 
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23      2 
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33   35 
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Additional  readings  and  notes  :    Ootomari  gives  also  MX  =  +5-8ni.         Tokyo 
MN  =  +10-8m.  Osaka    MN  =  +10-4m.  Kobe    S   is    given    as    LN, 

also    MX  =  +9-7na.  Batavia    e=+14m.43s.,    i  =  +20m.42s.  Konigs- 

berg  PXE  =14h.21m.25s.,  PZ  =  +17m.9s.,  eLEN  =  +210m.,  LZ  =  +43 -Sm. 
Chicago    L  =  +34-8m.  St.    Louis    L  =  +39-3m.  Dvce    LE  =  +32-3m. 

Hamburg    MZ  =  +42-2m.,    MX  =  +48-6m.  Toronto    S  =  +23m.8s.?,    eL 

=  +39 •5m.,  eL=+46-4m.,  iL  =  +44-2m.  Ottawa  PR.XE  =  +  16m.36s., 

SR,E  = +26m.28s.,  L  =  +39-3m.,   +49-3m.,  and  J-52-3m.,"T„  =14h.41m.5S 
Eskdalemuir  ( A  =73  -2)  gives  just  15h.  to  17h.         De  Bilt  eE  =  +21m.44s., 
eSR,  = +26m.l5s.  Ithaca     e  =  +29m.56s.  Budapest     e=+13m.328. 

Vienna  eLE=-340m.,   eLXZ  = +38-6m.,    MXZ  =  +48-4m.  Uccle   SR, 

=  +27m.4s..   MX  =  -r50-4m.  Harvard  IE  = +21m.53s.   and    +26m.598., 

iLE  =  +42-4ra.,     To  =14h.44m.57s.  Colombo     P=+35m.20s.,     S  = 

+  47m.20s.  Strasbourg    MX  =  +48-2m.,    MZ  =  +520m.         Georgetown  j 

eLE  =  +35-7m.  Pola    MX  =  +51-4m.  Padova     PR,  =  +  16m.48s., 

Moncalieri  MX  =  +55-9m.  Rocca  di  Papa  i  =  +12m.41s.,  L=+37-8m.; 

Riverview  eS  = +23m.29s.,    SR.  = -J-29m.2:Js..    e=+35m.25s.  Coimbra 

LX  =  +43-3m.,  LE  = +50-7m.  "  Mclbomnc  SR,  = +29m.26s.  Granada 
gives  its  readings  as  on  25d.  San  Fernando  MN  =  +59-3m.  La  Paz\ 
LN  =  +66 -Sm.,  To  =14h.42m.8s. 
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Mar.  2id.  Readings  also  at  Oh.  (Zi-ka-wei),  2h.  (La  Paz  and  Manila),  3h.  (Tortosa, 
La  Paz,  and  Riverview),  5h.  (La  Paz  and  Harvard),  6h.,  lOh.,  and  llh. 
(La  Paz),  17h.  (Nagasaki  and  Wellington),  18h.  (near  Sapporo),  19h. 
(Manila),  22h.  (La  Paz).  23h.  (Fordham  and  La  Paz). 


Mar.  25d.  Oh.  32m.  50s.     Epicentre  33°-6N.  111"-4W. 

A  =  --304,   B  =  --776,   C  =  + -553  ;  D  =  --931,   E  =  + -365 

G  =  --202,   H  =  --515,   K  =  --833. 


A 

Az. 

P. 

0-C 

S. 

0-C 

L. 

M. 

Q 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Tucson 

E. 

li 

161 

e  0  25 

+    4 

— 

— ■ 

e  10 

e  1-8 

N. 

1-4 

161 

— 

— 

e  0  38 

-   1 

e  11 

e  1-5 

Denver 

8-0 

38 

(2   10) 

+  9 

— 

— • 

2-2 

4-2 

Lick 

9-2 

297 

— 

e  3   19 

-49 

— ■ 

— ■ 

Berkeley 

9-8 

298 

— 

— . 

— 

— 

e  4-2 

9-4 

Victoria 

17-3 

333 

7   25 

?S 

(7   25) 

0 

9-4 

12-8 

St.  Louis 

17-8 

68 

— 

— 

— 

i  10-8 

13-6 

Tacubaya 

E. 

17-8 

140 

3   50 

-25 

7   44 

+   8 

9-3? 

10-7 

Vera  Cruz 

E. 

19-8 

133 

4   45 

+   6 

— 

11-3 

11-5 

Chicago 

20-4 

59 

— 

— 

e  9     6 

+  34 

i  11-2 

— 

Ann  Arbor 

23-4 

60 

— 

— 

— 

— 

16-7 

— 

Toronto 

26-7 

58 

— 

— . 

— 

— 

13-3 

19-5 

Georgetown 

28-0 

69 

— 

. — 

■ — 

— 

e  15-8 

— 

Washington 

28-0 

69 

— 

■ — 

— 

— 

e  14-6 

— 

Cheltenham 

28-2 

69 

i  16     3 

?L 

— 

— 

e  16-7 

16-5 

Ithaca 

28-7 

62 

— 

— 

e  11   10 

-    2 

e  160 

— 

Ottawa 

29-6 

56 

— 

— 

e  11   26 

-    1 

e  17-2 

— 

Northfleld 

31-6 

58 

— 

— 

— 

— 

e  17-8 

— 

Harvard 

E. 

32-6 

60 

e  18   28 

?L 

i  18  40 

2 

32-2 

— 

N. 

32-6 

60 

e  18   11 

?L 

i  18  35 

J 

e  31-9 

— 

Coimbra 

77-7 

49 

24  57 

?SR, 

30  56 

? 

8  38-7 

— 

De  Bilt 

78-0 

33 

. — 

— 

— 



e  38-2 

48-8 

Uccle 

78-5 

35 

— . 

— 

— 

■ — • 

e  37-2 

— 

Paris 

78-8 

39 

— 

— . 

— . 



44-2 

— . 

Rio  Tinto 

80-2 

50 

43    10 

ih 

— 



(43-2) 

57-2 

Tortosa 

82-8 

44 

— 

— 

— 



e  38-2 

43-9 

Helwan 

107-4 

32 

55    10 

?L 

— 



(55-2) 

— 

Additional  readings  :    Denver  gives  also  MN  =  +2  •7m.         Lick  eE  =  +3m.35s. 
Berkeley     e?N  =  +4m.6s.,     e?V  =  +4m.l2s.  Victoria     MV=+12-2m. 

St.  Louis  ePE  =0h.30m.3Us.,  MN  =  +  11  •2m.  Vera  Cruz  readings  increased 

by    19m.  Toronto    eL=+16-5m.  Georgeto\\Ti   eLEN  =  +17  6m. 

Cheltenham    MN  =  +16  8m.  Ithaca    e  =  +14m.l0s.  Ottawa    i  = 

+  16m.488.,    L  =  +20-9m.  Harvard    LN  =  +34  8m.,    LE  =  +351m.,    T„ 

=0h.31m.26s.         De  Bilt  MN  =  +42  •3m. 


Mar.  25d.     Readings  also  at  3h.  (2)  and  4h.  (near  Tacubaya),  20h.  (Taihoku), 
22h.  (Chicago,  Georgetown,  and  Ottawa),  23h.  (near  Tokyo). 


Mar.  26d.  Readings  at  Oh.  (Melbom-ne,  Riverview,  and  near  Nagasaki),  Ih. 
(Apia),  2h.  (Riverview,  Melboiu-ne,  and  Kodaikanal),  3h.  (Helwan), 
13h.  (Riverview  and  Melbourne),  14h.  (Helwan),  22h.  (La  Paz  and  near 
Porto  Rico  and  Port  au  Prince). 


Max.  27d.     Readings  at  12h.  (La  Paz),  21h.  (near  Tokyo). 
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1921.     Mar.  28d.  7h.  49m.  20s.       Epicentre   14°  5N.  86°  OW. 

(as  on  1919  June  29d.). 

A  =  +  -068.   B  =  -  -966,  C  =  +  -250  ;  D  =  -  -998,   E  =  -  -070  ; 

G  =  +-017,   H  =  --250,  K  =  --968. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M.      ■ 

g 

„ 

m 

s. 

8. 

m 

6. 

s. 

m. 

m.     m 

Balboa  Heights 

E. 

8-3 

130 

2 

20 

+  14 

4 

2 

+  17 

5-5 

6-8     '■ 

N. 

8 

3 

130 

2 

14 

+    8 

3 

54 

+   9 

5-4 

5-5      M 

Oaxaca 

E. 

10 

7 

285 

2 

48 

+    8 

(4 

42) 

-   6 

4-7 

5-2     ■ 

Vera  Cruz 

E 

10 

8 

297 

3 

3 

+  22 

- 

— 

6  0 

8-6     ■ 

Puebla 

N. 

12 

6 

293 

4 

23 

+  76 

— 

- 

— 

7-2 

7-5     ■ 

Tacubaya 

N. 

13 

6 

293 

3 

14 

-   7 

6 

2 

+   4 

6-8 

6-9     ■ 

Porto  Rico 

E. 

20 

0 

77 

i  4 

55 

+  14 

1  8 

57 

+  34 

e  10-7 

13-2     ■ 

N. 

20 

0 

77 

4 

55 

+  14 

— 

- 

— 

e  11-4 

16-2     ■ 

Mazatlan 

E. 

21 

2 

298 

4 

53 

-   2 

9 

8 

+  20 

11-9 

12-9     ■ 

St.  Louis 

E. 

24 

4 

352 

15 

37 

+    5 

10 

4 

+  12 

141 

111     ■ 

N. 

24 

4 

352 

- 

— 

10 

10 

+  18 

— 

15-3    ■ 

Clieltenliam 

E. 

25 

6 

17 

i  5 

45 

+    1 

i  10 

35 

+  21 

13-8 

17-2  fl 

N. 

25 

6 

17 

e  5 

28 

-16 

i  10 

29 

+  15 

13-3 

16-2  ■ 

Georgeto%\Ti 

E. 

25 

7 

10 

i  5 

50 

+    5 

i  11 

36 

+  80 

— 

12-9  H 

N. 

25 

7 

16 

i  5 

50 

+    5 

i  11 

35 

+  79 

— 

11-6    ^ 

Washington 

25 

7 

16 

4 

50 

-55 

9 

36 

? 

14-2 

— 

Chicago 

27 

3 

357 

5 

59 

-    2 

11 

47 

+  61 

— 

— 

Ann  Arbor 

E. 

27 

9 

4 

6 

10 

+   3 

11 

10 

+  13 

13-4 

14-3 

Fordham 

E. 

28 

4 

20 

6 

16 

+    4 

11 

22 

+  16 

— 

19-5 

Tucson 

E. 

28 

8 

312 

e  6 

8 

-   8 

10 

50 

-23 

e  16-8 

18-9 

N. 

28 

8 

312 

- 

— 

e  10 

46 

-27 

e  15-8 

16-7 

Ithaca 

29 

1 

14 

6 

7 

-12 

i  11 

15 

-   4 

e  14-6 

— 

Toronto 

29 

7 

10 

6 

22 

-   3 

11 

58 

+  29 

165 

18-8 

Harvard 

E. 

30 

7 

21 

i  6 

37 

+    2 

i  11 

52 

+   0 

160 

18-5 

N. 

30 

7 

21 

0 

35 

0 

i  11 

51 

+    5 

15-9 

18-8 

Northfleld 

31 

8 

20 

e  7 

26 

+  41 

12 

40 

+  35 

16-7 

— 

Ottawa 

32 

1 

12 

6 

45 

-   3 

12 

9 

-    1 

e  17-2 

— 

La  Paz 

35 

6 

151 

6 

50 

-28 

i  12 

21 

-43 

16-2 

210 

Lick 

39 

0 

315 

e  7 

38 

-   8 

e  13 

33 

-19 

— 

— 

Berkeley 

E. 

39 

7 

315 

e  7 

39 

-13 

e  13 

41 

-21 

e  18-8 

24-8 

N. 

39 

7 

315 

e  7 

43 

-   9 

e  13 

44 

-18 

e  19-3 

— 

Saskatoon 

40 

7 

344 

e  8 

26 

+  25 

i  14 

49 

+  32 

e  221 

— 

Victoria 

45 

7 

326 

8 

12 

-26 

14 

35 

-49 

22-4 

32-3 

Z. 

45 

7 

326 

8 

26 

-12 

15 

24 

0 

25-4 

29-4 

Azores 

57 

8 

54 

- 

— 

— 

- 

— 

— 

44-9 

Honolulu 

E. 

68 

4 

288 

i  11 

1 

-   6 

i  19 

56 

-11 

31-6 

32-0 

X. 

68 

4 

288 

11 

13 

+    6 

i  20 

2 

-    5 

— 

20-3 

Coinibra 

71 

3 

51 

i  11 

34 

+    9 

120 

57 

+  15 

311 

36-8 

Rio  Tiuto 

72 

9 

55 

31 

40 

?L 

— 

- 

(31-7) 

42-7 

San  Fernando 

73 

3 

56 

11 

11 

-27 

20 

22 

-44 

37-9 

44-9 

Edinburgh 

74 

0 

35 

11 

50 

+    8 

121 

23 

+   9 

35-7 

38-5 

Stouyhurst 

74 

6 

38 

i  11 

46 

0 

21 

22 

+   1 

36-2? 

47-9 

Dyce 

E. 

74 

6 

33 

- 

— 

21 

28 

+    7 

30-5 

36-7 

N. 

74 

6 

33 

- 

— 

21 

28 

+   7 

33-6 

35-9 

Granada 

75 

3 

54 

i  12 

3 

+  12 

i  21 

48 

+  19 

— 

— 

Oxford 

75 

4 

41 

11 

54 

+    3 

21 

43 

+  13 

35  1 

41-2 

Kew 

76 

1 

40 

11 

40 

-16 

— 

— 

— 

60-7 

Tortosa 

78 

0 

50 

12 

11 

+    4 

22 

10 

+  10 

e  35-7 

—        1 

Paris 

78 

2 

42 

i  12 

10 

+    2 

i  22 

9 

+    7 

36-7 

38-7 

Uccle 

79 

0 

40 

i  12 

15 

+    2 

i  22 

18 

+    6 

33-7 

43-1 

Barcelona 

79 

1 

50 

12 

13 

-    1 

i  22 

19 

+   6 

33-8 

39-4 

De  Bilt 

79 

3 

39 

12 

19 

+    4 

12 

22 

+   7 

e  38-7 

39-7        1 

Algiers 

80 

7 

54 

12 

25 

+    2 

22 

37 

+   6 

38-7 

40-7        1 

Besancon 

80 

8 

44 

12 

25 

+    1 

22 

38 

+   5 

38-7 

—       I 

Marseilles 

81 

2 

48 

e  12 

45 

+  19 

22 

45 

+    8 

e  36-7 

44-4        1 

Strasbourg 

81 

6 

42 

12 

30 

+   2 

22 

44 

+    2 

e  36-7 

45-4       11 

Hamburg 

81 

9 

37 

e  12 

28 

-   2 

e  22 

38 

-   7 

e  37-7 

42  4       1 

Moncaheri 

82 

4 

45 

12 

23 

-   9 

i  22 

52 

+    2 

30-2 

44-7       1 

Zurich 

82 

5 

44 

c  12 

33 

0 

22 

51 

-    1 

— 

— 

Milan 

83 

2 

43 

13 

55 

? 

— 

— 

40-7 

— 

Florence 

85 

1 

45 

11 

58 

-51 

23 

17 

-    3 

33-9 

42-5 

85 

1 

45 

12 

50 

+    1 

23 

20 

0 

29-7 

43-7 

Padova 

85 

1 

43 

13 

4 

+  15 

23 

24 

+    4 

• — 

45-7 

Pola 

86 

6 

45 

e  12 

53 

-    4 

o  23 

14 

-23 

0  40-2 

46-7 

Rocca  di  Papa 

86 

7 

47 

13 

19 

+  22 

i  23 

19 

-19 

- — 

43-0 

86 

7 

47 

i  13 

19 

+  22 

i  23 

13 

-25 

e  41-3 

— 

Vienna 

87 

2 

40 

12 

46 

-14 

1  23 

18 

-25 

e  421 

48-8 

Pompeii 

K. 

88 

3 

48 

12 

55 

-12 

22 

55 

-60 

34-7 

45-7 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

O-C 

L. 

M. 

o 

m.  s. 

s. 

m.  6. 

s. 

m. 

m. 

Apia 

89°5 

258 

12  53 

-20 

23   28 

-41 

40-9 

— 

Lemberg: 

91-3 

38 

12  58 

-25 

i  23  43 

-44 

c  41-9 

49-9 

Athens 

E. 

95-9 

48 

e 

13  58 

+  10 

i  24     2 

-73 

e  46-5 

53-0 

X. 

95-9 

48 

e 

14   16 

^28 

— 

— 

— 

54-4 

Ootomaii 

104-9 

327 

24   50 

?S 

(24  56) 

-105 

59-6 

62-6 

Helwan 

E. 

1051 

53 

14   40 

-r    5 

19     4 

?PRi 

— . 

62  -2 

N. 

105  1 

53 

16   34 

? 

— 

— 

. — 

62-6 

Wellingtou 

106-4 

230 

e 

14   16 

-25 

i  24   40 

-136 

e  48-0 

50-7 

Sydney 

E. 

125-1 

239 

20   22 

JPRi 

(26      4) 

-203 

57-4 

62-9 

Riverview 

125-1 

239 

e 

17      1 

-f  55 

e  30  29 

+  62 

e  54-9 

58-8 

Zi-ka-wei 

127-3 

330 

e 

22   22 

?PR, 

— 

— 

— 

80-1 

Melbourne 

129-4 

232 

e 

19   22? 

[+5] 

e  31   40 

? 

e  57-9 

66-6 

Simla 

131-6 

20 

e 

22   22 

2PRi 

— 

— . 

65-4 

71-4 

Taihoku 

132-3 

325 

— 

— 

e  33  34 

I 

83-4 

Adelaide 

135-1 

235 

c 

21    40 

?PR, 

— 

— 

62-4 

78-2 

Manila 

140-6 

316 

e 

19   40 

[        0] 

— 

— 

64-4 

Bombay 

140-6 

32 

80   45 

ih 

— 

— 

(80-8) 

— 

Calcutta 

142-6 

8 

19   46 

[+    2] 

— 

— 

— 

— 

Mauritius 

E. 

1451 

105 

— 

— 

— 

— 

75-7 

Kodaikanal 

E. 

150-3 

34 

22   58 

'PR, 

(38  52) 

? 

83-8 

122-9 

Colombo 

154-4 

34 

23   40 

?PR, 

44  40? 

?SR, 

90-7? 

114-7 

Batavia 

164-9 

302 

e 

20   21 

[+    9] 

— 

800 

99-0 

Additional  readuigs  and  notes  :  Oaxaca  gives  its  readings  as  at  6h.  Puebla 
readings  are  given  on  27d.  and  diminished  by  5m.  Porto  Rico  gives  also 
PRiN  = +5m.32s.,     SR,N  = -^9m.57s.  Vera    Cruz    readings    diminished 

bv     39m.  Cheltenham    iE==— 5m.45s.  Georgetown    iEX  =  — 6m.40s. 

Ann  Arbor  (Wiechert)  LE  =  ^13-9m.,  LN  =  -rl3-5m.,  ME  =  +14-2m. 
Tucson     e  =  +7m.8s.,     iE  =  +12m.5s.  Toronto     eP  = -i-7m.58s.,     i  = 

-T-10m.40s.     and      +14m.l6s.,     eL  =  +731m.  Harvard     iX  =  +7m.51s., 

iE  =  -r7m.54s.  and  +9m.29s..  LXE  =  +15-7m.,  iXE  = -r  15m.47s..  To  = 
7h.49m.l5s.  Ottawa     SRo?  =  ■^14m.l7s.,      T„  =7h.49m.l7s.  La     Paz 

iPN  = +6m.52s.,  MX=+21-8m..  L  (rep.)  =10h.36m.0s.,  To  =7h.49m.l2s. 
Lick  ePX  = -r7m.36s.,   T„  =7h.49m.25s.  Berkeley  eJE  =  +  17m.6s.,   e?X 

=  +17m.lls.  Saskatoon  i  =  -10m.l7s..  iE  =  +18m.l2s.,iX  =  +18m.l7s., 
eX  =  +20m.21s.  Honolulu     SR2X  = -t-27m.51s.  Coimbra     MX  = 

+  35-5m.,        To=7h.49m.30s.  Edinburgh    PRi  = +15m.3s.,        SRi  = 

+  30m.28s.  Oxford  PRi  = +14m.51s.  Paris  MX  = +40 -7m.  Uccle 

PR,  = +15m.56s.,     SR,  =  +27m.5s.  Barcelona     SX  =  +  22m.52s.,     PS  = 

+  23m.26s.,    SR,  = +2Sm.24s.,    MX  =  +38-5m.  De    Bilt    MX  =  +39-3ni. 

Strasbourg  PR,  = +15m.59s.,   MZ=+45-3m.,   MX=+45-5m.  Hamburg 

PS  =  +  23m.46s.,     MZ  =  +  40  •7ni.,     MX  =  +  47  -8m.  Moncalieri     MX  = 

+  44 -6m.  Padova     PRj  =  +  17m.0s..     SR,  = +23m.42s.  Pola     MX  = 

+  45-5m.  Rocca  di  Papa   eP  =  — llui.l9s.  Vienna    PZ  = -r  12m.56s., 

iE  =  +  15m. 41s..  PR,Z?  =  +16m.36s.,  iZ  =  +16m.55s.,  iE  =  +  17m. Is.,  and 
+  24m.47s.  Apia    PR,  =  +  17m.28s.,    SR,  = +31m.40s.  Athens    PR,E 

=  +17m.l6s.,  SR,  = +26m.34s..  To  =7h.51m.l2s.  Ootomari  gives  L  and 

M  as  for  a  separate  shock,  for  which  P  =  +53m.58s.  Wellington  ePR,  = 
+  18m.22s.  Sydney  gives  L  and  M  as  for  a  separate  shock  for  wliich  S  = 
+  49m.40s.  Riverview      PS  = +31m.l7s.,        eSR,  = +37m.48s.      and 

+  38m.33s.,  MX  =  +57  •9m.,  MZ=+58-5m.,  L  (rep.)  = -r  112-Om.,  readings 
all    given    as    on    29d.  Zi-ka-wei    MX  =  +77  •8m.  Melbourne    PR^  = 

+  26m.40s.,   eSR,  = +38m.22s.,   iSR,  = +39m.28s.  Simla  MX  =  +70-6m. 

All  these  readings  are  given  one  hour  too  late.  Adelaide  iP  =  ^22m.40s., 

e  = +2Sni.34s.,    -32m.l6s.,    -39m.58s.,    -44m.40s.,  and   +47m.28s.  Cal- 

cutta  PX  =  ^19m.52s.  Mauritius   MX  =  +72-7m.  Colombo    L  = 

+  1127m.  Batavia  i  = +25m.6s.  and    +31m.21s.,  L  =  +544m. 

Mar.  28d.  Readings  also  at  Ih.  (La  Paz),  6h.  (Clu-ist church),  9h.  (Sydney),  12h. 
(Lick  and  Manila),  16h.  and  17h.  (2)  (near  Manila),  19h.  (Rio  Ttnto  and 
Manila),  20h.  (Manila),  21h.  (Lick  and  La  Paz). 

Mai-.  29d.  22h.  11m.  45s.      Epicentre  46"^5X.  151  =  -5E.  (as  on  1920  June  lOd.). 

A  =  -  -605,   B  =  +  -328,  C  =  +  -725  ;  D  =  +  -477,   E  =  +  -879  ; 

G  =  --638,   H  =  +-346,  K  =  --688. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 


Ootomari 

6-0 

274 

2   53 

'S 

(2  53) 

+    9 

46 

5-7 

Hakodate 

9-1 

242 

e  2    19 

+    1 

— 

c  4  4 

5  0 

Mizusawa 

E. 

10-6 

229 

2   22 

-16 

7      3 

? 

■ — 

— 

X. 

10-6 

229 

2  26 

-12 

7      6 

? 

— 

• — 

Tokyo 

140 

223 

e  2   21 

-65 

— 

e  7-7 

— 

Osaka 

169 

232 

4      7 

+    3 

7   34 

+  18 

9-8 

106 

Continued  on  next  page. 
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Kobe 

Zi-ka-wei 

Taihoku 

Manila 

Honolulu 

Victoria 

Batavia 

Kodaikanal 

Tucson 

Colombo 

Lemberg 

Hamburg 

Chicago 

Stonyhurst 

Budapest 

DeBUt 


E. 


17 
17 
•27 
32 
40 
47 
54 
65 
71 
71 
72 
73 
74 
77 
77 
77 
77 
77 
77 
78 
78 
79 
79 
79 
79 
80 
80 
83 
83 
83 
84 
84 
86 
88 
90 
92 
93 
135 


Az. 

232 
232 
247 
241 
230 
103 

53 
233 
270 

62 
266 
327 
337 

40 
346 
330 
340 
340 
331 

38 
340 

31 
345 

35 
337 
181 
341 
334 
336 

30 
330 
328 
311 
340 

60 
336 
344 

61 


P.        O  -C. 


e  2  52 
2  51 

e  5  54 


-74 
-75 
-11 


e  9  38      +97 


10  24 
12   15 


15   27 


O-C. 


-30 


90 
91 


-23    e  24  0 


e  9  51 

49  3 
e  12  24 

50  15 

e  11  45 

e  22     3 
e  11  51 


-59 
?L 

+  56 
?L 

_   2 

?S 
-12 


e  19  23 


e  20  51 


3) 


—  —       22     3 


-16 


11 
11 


(50-2) 

42-8 

e  40-2 

45-2 


i  12 


12     8      -   3 


10     9 


12  45 


0 


24   33 


22     9 
22   11 


22     9 


e  23  51 

44  53 

o  23     9 


+    2 
_    o 


-18 


+  53 

?L 

-   5 


e  44-2 
e  41-2 
e  42-2 
e  45-2 
e  37-4 
e  37-2 
e  37-2 


22   15        ?S       (22   15)       -81 


e  44-8 
e  45-2 
e  45  0 
e  44-2 

46-7 
e  51-2 
e  490 

54-2 

e  48-2 

29-2 

e  45-2 

(56-2) 


M. 
m. 
9-5 

19-3 


26-4 
36-9 


-13  —  — 

—      (490)         — 


54-2 
500 
44-4 

51-2 
46-2 
441 
51-6 
56-4 


Vienna 

Ann  Arbor 

Uccle 

Ottawa  E. 

Kew 

Toronto 

Strasbourg 

Riverview 

Paris 

Florence 

Moncalieri 

HarvEird  E. 

Rocca  di  Papa 

Pompeii 

Helwan 

Tortosa 

Vera  Cruz 

Aljriers 

Rio  Tint o  93-5     344       56   15        ih 

La  Paz  135-6        61        23   11      ?PRi 

Additional   readings:     Ootomari    gives    also    MX  =  +6 -em.         Osaka   MN  = 
+  ll-2m.  Zi-ka-wei     MN  =  +191m.  Honolulu     LN  =  +21-6m. 

Batavia  e  = -rl4ni.3Ss.  Tucson  ePN  = +12m.30s.  Lemberg  gives  its 
reading  as  28d.  Hambm-g  MX  =  +440m.,  MZ  =  +51-2m.  Ann  Arbor 
LX  =  +37-6m.  Ottawa  e.'E  = +31m.0s.  and  4  other  L's.  Toronto 
eL  =  +50-8m.,  L'  =  +70-2m.  and  +Sl-2m.  Riverview  MX  =  +46-4m. 
Moncalieri  S?  =  +38m.5s.         Harvard  L  =  +52  •5m. 


47-2 

59-2 
51-4 

51-6 
47-2 
34-2 
49-8 

58-2 


52-6 


57-8 
60-2 


Mar.  29d.  Readings  also  at  Ih.  (Lick),  3h.  and  5h.  (Wellington),  lOh.  (Taihoku), 
15h.  (near  La  Paz),  16h.  (La  Paz  and  near  Tokyo),  17h.  (Helwan  and 
Batavia),  23h.  (uear  Tacubaya  and  Oaxaca). 

Mar.  30d.  lOh.  26m.  30s.     Epicentre  22°  •2N.  93°  ^E.  (as  on  1920  Aug.  15d.). 
A  =  -  052,  B  =  +  -924,  C  =  +  -378  ;         D  =  +  -998,  E  =  +  056  ; 
G  =  -021,  H  =  +-377,   K  =  --926. 


Very  rough. 

A 

Az. 

P.       O  -C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s.         6. 

m.  B. 

B. 

m. 

m. 

Calcutta         E 

4-5 

275 

0  42      -28 

— 

— 

1-4 

4  4 

Simla 

16-8 

306 

e  4  12      +10 

7      0 

-13 

— 

Kodaikanal 

19-3 

234 

5   48       +75 

11-7 

20-7 

Bombay 

19-4 

264 

3  48      -46 

7   17 

-53 

8-5 

— 

Colombo 

200 

222 

8  30        ?tf 

(8  30) 

+    7 

130 

14-5 

Taihoku 

26  1 

78 

—              — 

— 

— 

e  15-6 

— 

Zi-ka-wei 

26-6 

64 

e  5  56      +2 

e  10  48 

+  15 

— 

180 

Manila 

27-4 

101 

6  6     8      +6 

— 

— 

— 

— 

Batavia 

31-4 

155 

e  6  31      -11 

— 

— 

— 

13-7 

Helwan 

55-5 

292 

17   30        ?S 

(17   30) 

+    2 

— 

Lemberg 

59-9 

318 

—             — 

— 

— 

e  260 

42-6 

Vienna 

650 

317 

1  10  30      -15 

— 

— 

— 

46-7 

Hamburg 

683 

323 

—              — 

— 

— 

e  27-5 

49-5 

Continued  on  next  page. 
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De  Bilt 

Uccle 

Kew 

Stonyhurst 
Eskdalemuir 
Oxford 
Wellington 
La  Paz 


71-5 
72-2 
74-9 
75-4 
75-4 
75-4 
98-5 
161-5 


Az. 

320 
320 
321 
321 
325 
321 
132 
285 


P.       O  -C. 


e  30   30 


e  52  48 
20     5 


S. 
m.  8. 
29  30 


0-C. 


?L 


?L     e  58  48 

[-4]        — 


L. 


39-5 
35-5 


(e  30-5) 
39-5 


(52-8) 
76-5 


M. 

m. 
42-3 
42-5 
36-5 
54-5 
43-5 
50-7 


Additional  readings  and  notes  :   Colombo  gives  also  S  =  +llna.30s. 


eLN  =  +36-5m. 


Eskdalemiiir  MN  =  +44-5m. 


1040 
De  Bilt 


1921.     Mar.  30d.  15h.  2m.  10s.      Epicentre  7°  6S.  128°  3E. 

(suggested  by  Batavia). 


-•614,   B  =  +-778,  C=-132: 
G-+082,   H  =  -104, 


D  = 
K  = 


+  •785, 
-■991. 


E  =  +-620 


A  depth  of  focus  0  040  is 

assumed 

Corr. 

for 

Focus 

A 

Az. 

P 

0-C. 

S 

0-C. 

L. 

M. 

g 

g 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Batavia 

-1 

7 

21 

3 

272 

4 

35 

-  1 

e8 

18 

+  3 



90 

Manila 

-1 

9 

23 

3 

342 

e4 

58 

0 

8 

9 

-44 

9 

2 

9-2 

Perth 

-2 

3 

27 

0 

204 

6 

21 

+  46 

(9 

26) 

-31 

9 

4 

— 

Adelaide 

-2 

5 

29 

0 

162 

— 

— 

i  10 

32 

0 

12 

0 

18-8 

Taihoku 

-2 

9 

33 

3 

350 

e7 

24 

+  52 

(11 

22) 

-19 

11 

4 



Riverview 

-2 

9 

33 

7 

143 

e6 

38 

+  2 

ill 

46 

-   2 

el2 

8 

21-6 

Sydney              e. 

-2 

9 

33 

7 

143 

6 

38 

+  2 

11 

38 

-10 

18 

8 

21-9 

Melbourne 

-2 

9 

33 

8 

154 

e6 

44 

+  7 

i  12 

2 

+  12 

13 

3 

21-7 

Zi-ka-wei 

-3 

3 

39 

3 

353 

e7 

20 

-  2 

el2 

40 

-30 

e  16 

3 

200 

Kobe                  E. 

-3 

5 

42 

8 

9 

7 

43 

-   6 

13 

52 

-   4 

17 

5 

18-4 

N. 

-3 

5 

42 

8 

9 

7 

43 

-  6 

13 

53 

-  3 

17-2 

17-8 

Osaka 

-3 

5 

42 

8 

9 

7 

55 

+  6 

14 

4 

+  8 

_- 

18-2 

Tokyo 

-3 

6 

44 

6 

13 

7 

46 

-17 

14 

15 

-  6 





Jinsen 

-3 

6 

45 

1 

359 

8 

0 

-   7 

12 

19 

-129 

— 

18-3 

Mizusawa 

-3 

9 

48 

2 

13 

8 

26 

-   2 

15 

11 

+  5 





Calcutta            E. 

-4 

0 

49 

4 

310 

8 

50 

+  14 

- 

21-2 



Colombo 

-4 

0 

50 

4 

285 

(8 

50) 

+  7 

8 

50 

?P 

15-8 

22-3 

Hakodate 

-4 

0 

50 

6 

12 

e8 

8 

-36 

- 

— 





Wellington 

-4 

2 

53 

2 

138 

e9 

14 

+  14 

i  16 

14 

+  8 

28-8 

31-8 

Kodaikanal 

-4 

3 

53 

7 

290 

8 

38 

-25 

- 

- 

— 

19-3 

420 

Apia 

-4 

6 

59 

1 

100 

9 

58 

+  22 

17 

56 

+41 

32-8 



Bombay 

-4 

6 

60 

7 

299 

10 

2 

+  15 

- 

- 

— 

— 



Honolulu           E. 

-5 

1 

77 

8 

66 

e  11 

49 

+  15 

121 

27 

+  29 

e35-8 

38-3 

Hehvan              e. 

-5 

7 

99 

8 

300 

— 

- 

— 



610 

Lemberg 

-5-8 

105 

0 

320 

— 

— 

e27 

32 

+  104 

— 

28-5 

Victoria 

— 

107 

8 

40 

— 

— 

19 

5 

?PR, 

28-9 

570 

Budapest 

— 

108 

5 

319 

— 

— 

- 

- 

— 

e28-8 



Vienna 

— 

110 

2 

320 

i  18 

41 

?PRj 

28 

28 

+  58 

e54-8 

58-8 

Hamburg 

— 

112 

6 

326 

— 

— 

_ 

- 

— 

e42-8 

58-7 

Rocea  di  Papa 

— 

114 

0 

313 

e  19 

24 

?PR, 

(e29 

16) 

+  74 

— 

— 

Florence 

— 

114 

6 

316 

— 

— 

- 

— 

— 

58-8 

De  Bilt 

— 

115 

9 

325 

e  19 

45 

?PR, 

e29 

17 

+  60 

e58^8 

61-2 

Moncalieri 

— 

116 

7 

317 

17 

30 

•> 

26 

47 

-97 

471 



Uccle 



116 

9 

323 

— 

— 

130 

40 

?SR. 



63-1 

Dyce 

— 

117 

3 

333 

— 

— 

- 

- 

— 

59-8 



Edinburgh 

— 

118 

5 

331 

— 

— 

- 

— 

— 

62-1 

Paris 

— 

118 

8 

322 

— 

e28 

50? 

+  10 

59-8 

62-8 

Rtonvhurst 

— 

119 

2 

329 

— 

- 

— 



65-3 

Oxford 

— 

119 

6 

327 

— 

— 

129 

37 

+  51 

e36-4 

62-8 

Barcelona 



121 

7 

315 

— 

- 

- 

e59-8 

Algiers 

— 

122 

5 

310 

el9 

43 

?PR, 

- 

- 

— 

e49-8 

79-3 

Tortosa 

— . 

123 

1 

315 

— 

- 

— 

e49-8 

65-8 

Granada 



127 

4 

312 

19 

7 

i-p,?; 

27 

10 

-153 



__ 

Coimbra 

— 

129 

5 

318 

22 

20 

33 

11 

y 

e45^8 

69-7 

Chicago 



133 

4 

35 

21 

15 

?PR, 

28 

5 

? 

e38-8 

Toronto 

— 

136 

6 

28 

— 

- 

- 

— 

6  77-1 

82-4 

Ottawa 



136 

9 

22 

il9 

U 

[-23] 

e31 

44 

? 

71-8 

Ithaca 

— 

138 

9 

26 

- 

— 

98-8 



Harvard 

_ 

141 

2 

21 

_ 

- 

- 



57-8 



Georgetovrn    e.n. 



141 

3 

30 

e  19 

21 

r-21] 

22 

59 

?PR, 



__ 

Washington 

— 

141 

3 

30 

e21 

17 

?PR. 

- 

- 

— 

— 



La  Paz 

— 

150 

9 

146 

19 

40 

[-17] 

34 

3 

? 

74^8 

78-2 

For  Notes  see  next  page. 
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Notes  to  Mar.  30d.  15h.  2m.  108. 

Additional    readings  :     Manila    grives    also    MN  =  +  9  -4111.         Riverview    iS  = 
+  llm.56s..    PS  = +12m.l4s.,    MN=+21-9m.  Zi-ka-wei    MN=+20-8m. 

Osaka     MN=+17-6m.  JMizusawa     PN  =  +8ni.27s.  Colombo     P  = 

+  3m.50s.  Wellinston     e=+14m.2s.,     i  =  +17m.2s.,      +19m.38s.,     and 

+  21m.32s.  Honolulu  SX=+22ni.9s.  Hamburg  MN  =  +58-9m.,   MZ 

=  +67  om.  De  Bilt  MN  =  +60-9m.      Epicentre  7°-6S.  128''-3E.  Paris 

MN  =  +64-Sm.  Toronto  eL  =  +80-4m.  and  +100-6m.  Ottawa  PR,EV 
=  +21m.50s.,  eSV= +33m.54s.,  eLE?  = +57 -Sm.,  LE=+62-8m.  and 
+  82-8m.,    L  (rep.)= +117-8m. 


Mar.  30d.  loh.  5ra.  30s.     Epicentre  41=0X.  23°0E. 

A  =  +  -695,  B  =  +  -295,  C  =  +  -656  :  D  =  +  -391.   E  =  -  -920  ; 


G  =  + 

■604, 

H  = 

+  •256,  K  = 

=  -•755. 

A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

, 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

31 

170 

1 

43 

?S 

i  2  38 

t 

0  30 

3-7 

Pompeii 

fi-4 

271 

1 

48 

+  10 

2  37 

-18 

3  5 

4  5 

Budapest 

7-1 

338 

i  2 

6 

+  18 

— 

— 

e  51 

5-7 

Pola 

7-7 

303 

e  1 

38 

-19 

(e  2  59) 

-30 

e  30 

3  5 

Rocca  di  Papa 

7-8 

279 

i  2 

2 

+    4 

i  3  20 

-11 

42 

— 

Vienna 

8-6 

329 

i  2 

20 

+  10 

i  3   17 

-36 

i  4  4 

57 

LemberK 

8-9 

4 

e  4 

0 

?s 

(e  4     0) 

-    1 

— 

— 

Florence 

91 

292 

2 

30 

+  12 

4  45 

?L 

(.i-8) 

— 

Padova 

9-2 

302 

2 

30 

+  11 

4  37 

?L 

(i-6) 

— ' 

Milan 

110 

299 

3 

7 

+  23 

4   25 

-29 

6-8 

Moncalieri 

lis 

295 

2 

59 

+    3 

5  22 

+    8 

6-4 

8-0 

Zurich 

12-1 

307 

e  3 

0 

0 

i  5     0 

-21 

— 

— 

Helwan 

130 

146 

7 

12 

?L 

— 

— 

(7-2) 

— 

Strasbourg 

131 

310 

e  3 

16 

+    2 

c  5   56 

+  10 

e  6-4 

7-2 

Besancon 

13-7 

303 

3 

20 

-    2 

6   42? 

?L 

(6  •7?) 

9-5 

Konigsberg-     z. 

13-9 

354 

i  3 

41 

+  16 

— 

— 

8-0 

— 

Hamburg 

15-3 

330 

e  3 

48 

+    5 

— 

— 

i  84 

10  3 

Barcelona 

15-7 

278 

— 

— 

e  5     2 

? 

e  7^8 

10-5 

Algiers 

160 

261 

i  3 

57 

+   5 

6  49 

-   6 

8^5 

10-2 

Uccle 

16-2 

314 

e  3 

53 

-   2 

— 

— 

7  6 

8-7 

Paris 

16-4 

306 

e  4 

6 

+    9 

e  7   40 

+  36 

8-5 

8-5 

De  Bilt 

16-5 

318 

— 

— 

— 

8-3 

102 

Tortosa 

16-9 

277 

— 

— 

— 

— 

8^9 

108 

Kew 

191 

311 

— 

— 

— 

— 

— 

12-5 

Oxford 

19-8 

311 

4 

8 

-31 

i  8   15 

-   4 

97 

110 

Granada 

20-9 

268 

5 

14 

+  22 

7   40 

-62 

— 

— 

Stoiiyhm'st 

21-3 

316 

i  11 

24 

?  L 

— 

— 

(i  11  4) 

— 

Eskdalemuir 

22-4 

319 

— 

— 

(9   30) 

+  17 

9-5 

— 

Ediiibuigh 

22-6 

320 

— 

- 

— 

— 

— 

11-5 

— 

San  Fernando    E 

23  1 

268 

5 

(5 

-12 

— 

— 

— 

13-2 

Coimbra 

23-8 

279 

5 

31 

+   5 

9  35 

-    5 

e  13-2 

— 

Simla 

44-2 

85 

e  7 

0 

-87 

e  15     0 

-    5 

— 

231 

Toronto 

70-4 

312 

e  12 

54 

+  95 

i  18     6 

?PR, 

e  294 

30-9 

Additional  readings  :    Athens  gives  also  PE  =  +2m.ls.,  PN  =  +2m.3s.,  iSN  = 
+  2m.43s.,   MN  =  +35m.,   To  =15h.6m.5s.  Padova  PR,  =  +3m.50s.   and 

+  4m.l0s.,  SRi  =  +4m.54s.  Moncalieri  MN  =  +7-8m.  Strasbourg  MN 

=  +7^1m.  Konigsberg    ePZ  =  +7m.l3s.  Hamburg    MN  =  +9^5m. 

Barcelona  MN=+ll-6m.         De  Bilt  MN  =  +9^2m.         San  Fernando  MN 
=  +14 •2m.  Toronto  i=+23m.54s.,   eL  =  +46  4m. 


Mar. 


30d.     Readings  also  at  9h.  (Simla),   17h.   (Lick  and  Taihoku),  22h.  (near 
Taihoku). 


Mar.  31d.  Readings  at  4h.  (Taihoku),  6h.  (near  La  Paz).  7h.  (near  Mizusawa), 
lOh.  (Barcelona  and  Dehra  Dun),  llh.  (Mizusawa),  13h.  (La  Paz  (2)  ), 
17h.  (La  Paz),  19h.  (Apia). 
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Belated  Readings. 


The  following  reading's  arrived  too   late  to  be  entered  in  their  places  in 
the  Bulletins : — 

BELGRADE    44''49'N.  20°27'E. 


Date. 

Epicentre. 

A 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

d. 

h. 

o                  o 

o 

m.    s. 

s. 

m.   s. 

s. 

m. 

in. 

Jan.  16 

23 

38-8N.     32-9E. 

110 

2    43 

-  1 

5      8 

+  14 

— 

6-4 

Jan.  27 

11 

360N.     280E. 

10-5 

2     14 

-23 

5     16 

+  33 

5-8 

60 

Feb.   4 

8 

16-5N.     89-5E. 

91-8 

e  12     33 

-53 

e  22     27 

-126 

e27-5 

47-0 

Mar.  24 

14 

50-5X.  1590E. 

79-3 

el2      5 

-10 

elB      1 

?PR, 

39-8 

49-0 

Mar.  28 

7 

14-5X.     86-0\V. 

911 

i  12     38 

-44 

i23    42 

-43 

e40-8 

470 

Mar.  30 

15 

41-OX.     230E. 

4-2 

1     27 

+  22 

2     14 

+  19 

— 

2-6 

MOSTAR    43°21'N.   17°49'E. 

i[ar.  30     15        410N.    230E.  45  i  1     10  0  i  1     54         -10  —  2-8 

SARAJEVO    43°52'N.   18°26'E. 

Mar.  30     15        410N.    230E.  4-8  i  1     16        +2         e  1    56        -15  —  2-0 

Additional    Readings. 

JANUARY. 

30d.  Oh.  (Belgrade),  7d.  Oh.  (Belgrade),  8d.  2h.  (Mostar  and  Sarajevo), 
lod.  lOh.  (Belgrade  and  Sarajevo),  22d.  9h.  and  12h.  (Belgrade),  30d.  13h. 
(Belgrade). 

FEBRUARY. 

Id.  22h.  (Sarajevo),  6d.  oh.  (Belgrade).  6d.  20h.  (Mo-star),  8d.  20h.  (Belgrade), 
9d.  Oh.  (Belgrade),  lOd.  15h.  (Belgrade).  17d.  23h.  (Mo.star),  9d.  20h.  (2)  and 
21h.  (Belgrade).  21d.  14h.  and  18h.  (Belgrade),  22d.  20h.  (Belgrade), 
25d.  17h.  and  18h.  (Belgrade),  26d.  13h.,  14h.,  16h.,  and  18h.  (Belgrade), 
27d.  20h.  (Belgrade),  28d.  15h.  and  17h.  (Belgrade). 

MARCH. 

od.  16h.  (Belgi-ade),  lid.  22h.  (Mo.star),  12d.  Ih.  (Mostar),  20d.  19h.  (Sarajevo), 
21d.  7h.  (Mostar  and  Sarajevo). 


The  follo\ving  additional  earthquake  is  suggested  by  the  belated  readings  : — 

Jan.  8d.  2h.  Om.  30s.     Epicentre  44"-6N.  13°-3E.  (as  on  1920  June  4d.). 

A  P.        0-C.  S.         O-C. 


P.  0-C.  S.  O-C.  M. 

o  m.  s.  s.  m.  s.  s.  m. 

Rocca  dl  Papa  2-9         0  42  -   3  —  —  2-8 

Mostar  3-5  0  57  +2  1   33  -   4  2  1 

Sarajevo  3-7  10  +2  1  36  -  6  1-9 


Observatories  are  urgently  requested  to  send  to  Oxford 
as  soon  as  possible  readings  for  the  years  1921  &  1922, 
so  that  the  lists  may  be  made  complete  without  the  need 
for  these  supplements. 
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It  has  been  suggested  that  it  may  be  conTenient  to  give  here  the 

International  Code  for  Transmission  of  Seismic  Telegrams. 


Four  groups  of  five  figures  are  used     .     .     .     thus  : — 

ddaap         phhmm         ssddd         D.D.DDD. 

dd  =  day  of  the  month 

aa  =  azimuth. 

pp  =  nature  of  the  phases  P  and  S. 

hh  =  hour         ) 
™^  _  ■,^i^„t^c    '      in   Greenwich  mean  time  for  the  commencement 
mm  -  mmutes    -  ^^  ^j^^  seismogram  (P). 

ss  =  seconds    ) 
ddd  =  S  — P  in  seconds. 
D,D,  =  P— P  ,,         ,,         for  near  shocks. 
DDD  =  distance  in  kilometres  of  near  shocks. 
D,D,DDD  =        ,,         ,,  ,,  ,,   distant  shocks. 

ETplanations. 

aa  azimuths.  These  figures  X  10  =  degrees  from  North  through  East 
(figures  used  are  1  to  36).  If  the  azimuth  is  uncertain  to 
180°,  then  50  is  added  to  the  figures  in  the  telegram  =51  to  86. 
If  the  estimate  of  the  azimuth  is  uncertain  and  one  cannot 
indicate  nearer  than  45°,  each  45°  from  North  through 
East  Ls  indicated  by  the  figures  91  to  98. 

99  means  not  yet  determined. 

00        ,,       estimate  of  azimuth  impossible. 

pp  nature  of  P  and  S. 

First  figure  refers  to  P  (1  to  4  used). 

1  =  iP  ;   very  clear. 

2  =  P  and  P  both  clear. 

3  =  P ;    clear  but  without  impetus. 

4  =  eP  ;    badly  defined. 

The  second  figiU'C  refers  to  S  (5  to  8  are  used). 

5  =  iS,  S  sharp  impetus  and  very  clear. 

6  =  clear. 

7  =  badly  defined. 

8  =  S  uncertain. 

The  figure  9  in  either  place  means  lost  in  time  mark. 

Example.  20991         50051         33393         04830 

=  20th  of  the  month,  azimuth  not  yet  determined.  iP  iS.  P  commencing 
Ohrs.  51m.  33sec.  after  midnight.  S-P=393  seconds.  Distance  4830 
kilometres. 


I.W.  County  PTe*s.—eS5-3-2S. 


^ije   ^ntevxxaixoxxctl 

!^exBXxxolov^xca[    ^^xxxxxxxxavu    fov 

1921   ^ptxU    plau,    ^xxxxe. 
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BEITISH    ASSOCL\TION    SEISMOLOGY    COMMITTEE. 


New 

Old 

597 

550 

27 

48 

31 

49 

27 

42 

31 

30 

29 

36 

The  present  number  of  the  Summary  deals  Avith  65  epicentres, 
29  of  which  are  new  and  36  repetitions  from  old  epicentres.  The 
corresponding  figures  for  former  periods  are  : 

1913-1920  March 

1920  April— June 
July — Sept. 
Nov. — Dec. 

1921  Jan.— Mar. 
Apr. — June 

The  number  of  new  epicentres  is  thus  remarkably  steady. 

There  are  only  two  cases  of  presumed  abnormal  focal  depth : 
April  25d.l7h.         22o-0S.  180o-0  Depth  +-040 

May    20d.  Oh.         35oON.    6900E.      Depth  +  030 

to  which  may  be  added  a  suspected  case  of  high  focus  on  May 
20d.l3h.,  where,  however,  the  material  is  not  sufficient  to  establish 
the  point. 

The  epicentre  of  1921  April  25d.l7h.  was  adopted  on  1917 
May  24d.  19h.  20m.  30s.  with  the  note  "  the  hypocentric  stations 
suggest  a  deep  focus,  but  the  epicentric  material  is  scarcely  good 
enough  to  warrant  refinement."  For  1917  May  24  we  have  records 
from  27  stations  ;  and  for  1921  April  25d.  from  38  stations.  It 
might  be  supposed  that  there  would  be  a  sufficient  number  of 
cases  where  either  P  or  S  could  be  directly  compared  to  give  a 
definite  answer  to  the  question  of  identity.  But  there  are  only 
the  followinff  : — 


A 

1917  May  24 

1921  April  25 

Diff. 

o 

m.  s. 

m.    s. 

s. 

68-5 

Manila     P 

+  11   10 

+  11     1 

+   9 

721 

Batavia  P 

+  10  59 

+  10  51 

+   8 

151  0 

Uccle      [P] 

+  19  24 

+  19  26 

-    2 

153-2 

Paris      [P] 

+  18  32 

+  19  33 

-61 

157-6 

Rocca     [P] 

+  18  56 

+  19  45 

-49 

Calcutta 

21-0 

122 

+22 

+  34 

De  Bilt 

47-6 

312 

Pompeii 

42-7 

296 

-  3 

— 

Uccle 

48-2 

310 

Strasboiirg 

46-3 

307 

+20 

— 

Coimbra 

59-6 

300 

Moncalieri 

46-8 

302 

+  76 

+  131 

50 

This  e\adence  is  suggestive,  but  far  from  conclusive. 
Similarly  the  epicentre  of  1921  May  20d.  (49  stations)  was  used 
on  1920  Feb.  27  (25  stations)  :  but  the  cases  available  for  direct 
comparison  are  limited  to  the  folloAWng  : — 

A      Az.       P.        s.  A      Az.       s. 

o  o  S.  S.  o  o  S. 

+    6 

-   9 
+  25 

Such  instances  show  how  far  we  are  still  from  having  satis- 
factorily complete  readings  for  direct  comparison  of  one  shock 
with  another,  suspected  of  being  from  the  same  epicentre.  The 
accuracy  of  the  records  is  improving  considerably,  especially 
since  the  institution  of  wireless  time-signals  :  but  it  still  leaves 
much  to  be  desired. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1921  and  1922  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

H.  H.  TURNER. 

University  Observatory,  Oxford. 
1925  June  10. 
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1921    APKIL,    MAY,    &    JUNE. 


1921.     April  Id.  4h.  6m.  40s.      Epicentre  2°  4N.  98°  8E. 

(suggested  by  Batavia). 

A  =  -  -153,  B  =  +  -987,  C  =  +  012  ;  D  =  +  -988,   E  =  +  153  ; 

G  =  -006,  H  =  +041,  K=--999. 


Z^ 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

Batavia 

11 

8 

137 

i  2  49 

-   7 

e  5 

15 

+    1 

16-4 

7-2 

Colombo 

19 

4 

284 

5   20 

+  46 

8 

20? 

+  10 

10-3 

13-3 

Calcutta              E. 

22 

5 

334 

5   14 

+    3 

(9 

38) 

+  23 

9-6 

150 

Kodaikanal 

22 

6 

291 

4   50 

-22 

(8 

56) 

-21 

8-9 

12-5 

Manila 

25 

0 

60 

e  5   34 

-    4 

10 

4 

+    1 

121 

140 

Bombay 

30 

2 

307 

6   18 

-12 

11 

19 

-18 

18-7 

Taihoku 

31 

5 

42 

— 

— 

e  11 

39 

-21 

19-2 

23-5 

Dehra  Dun 

34 

2 

328 

10  50 

? 

Zi-ka-wei 

35 

8 

35 

e  8  33 

+  73 

e  12 

53 

-14 

e  14-4 

211 

Nagasaki 

42 

0 

40 

e  18     0 

?SRi 

- 

22-4 

Hukuoka 

42 

9 

40 

10  18 

?PRi 

- 

— 

20-8 

23-7 

Jinsen 

43 

3 

34 

8     1 

-19 

17 

23 

?SR, 

25-4 

Kobe                   E. 

46 

7 

43 

9     6 

+  21 

- 

24-2 

29-2 

N. 

46 

7 

43 

8  53 

+    8 

- 

— 

24-2 

26-7 

Osaka 

46 

9 

43 

9  37 

+  51 

19 

7 

?SRi 

271 

31-4 

Tokyo 

50 

4 

44 

e  8   19 

-50 

20 

5 

?SRi 

301 

35-6 

Adelaide 

52 

8 

139 

— 

— 

i  20 

26 

?SRi 

6  241 

360 

Mizusawa           e. 

53 

1 

41 

9   21 

-   6 

16 

19 

-38 

N. 

53 

1 

41 

9  56 

-31 

16 

46 

-11 

— 



Ootomari 

58 

4 

35 

26     6 

?L 

29 

28 

? 

32-7 

34-8 

Melbourne 

58 

6 

139 

e  17   20 

2S    ( 

e  17 

20) 

-46 

e  30-3 

40-0 

Riverview 

61 

2 

133 

— 

— 

e  18 

29 

-   9 

e  26-5 

30-0 

Sydney 

61 

3 

133 

23  20 

i 

30 

2 

?L 

40-2 

41-4 

Helwan              e. 

69 

3 

301 

10  50 

-23 

- 

— 

41-2 

N. 

69 

3 

301 

16   38 

?PR, 

. 





39-5 

Athens 

76 

8 

310 

e  11   51 

-   9 

22" 

39 

+  52 

e  40-3 

Lemberg 

78 

4 

321 

e  21  56 

?S 

e  21 

56) 

-   9 

e  38-7 

69-5 

Wellington 

81 

1 

134 

— 

— 

e  22 

32 

-   4 

e  40-3 

47-3 

Budapest 

81 

3 

319 

e  12  46 

+  19 

e  23 

8 

+  30 

e41-3 

53-3 

Vienna 

83 

1 

320 

i  12  30 

-   7 

22 

49 

-   9 

e40-3 

721 

Cape  To^^^l 

83 

3 

236 

— 

— ■ 

— 

— 

53-3 

Pompeii 

84 

1 

311 

12  36 

-   7 

22 

36 

-33 



Pola 

84 

7 

316 

e  12   18 

-28 

e  22 

46 

-30 

e  38-3 



Roeca  di  Papa 

85 

5 

313 

12  40 

-11 

123 

7 

-18 

e  43-4 

70-7 

Padova 

86 

1 

317 

12  54 

0 

23 

26 

-   5 

74-7 

Florence 

86 

6 

315 

23   20 

?s 

(23 

20) 

-17 

36-2 

53-3 

Hamburg 

87 

4 

324 

e  13   16 

+  15 

e  23 

28 

-17 

e  40-3 

56-5 

Zurich 

88 

4 

318 

e  12  57 

-10 

e  23 

23 

-33 

Strasbourg 

88 

9 

319 

e  12  46 

-24 

e  23 

34 

-28 

e  36-3 

610 

Moncalieri 

89 

0 

315 

12   28 

-42 

23 

37 

-26 

36-6 

51-9 

Besangon 

90 

2 

318 

— . 

23 

45? 

-31 

37-3 

De  Bilt 

90 

3 

322 

13   14 

-   4 

23 

44 

-33 

e  43-3 

58-2 

Marseilles 

90 

9 

314 

— 

e  23 

40 

-43 

e  37-3 

Ucele 

90 

9 

321 

e  13   10 

-11 

24 

1 

-22 

37-3 

491 

Paris 

92 

3 

320 

e  13   15 

-14 

e  23 

53 

-45 

38-3 

65-3 

Algiers 

93 

1 

309 

e  13     3 

-30 

23 

47 

-59 

e  52-3 

55-8 

Barcelona 

93 

4 

313 

— 

— 

e  24 

28 

-21 

e  490 

721 

Kew 

93 

7 

322 

— . 

— 

— 

. — 

— 

64-3 

Dvce 

93 

8 

329 



— 

24 

50 

-    4 

47-3 

53-3 

Oxford 

94 

4 

322 

i  13   28 

-12 

23 

58 

-62 

46-7 

61-3 

Stonyhurst 

94 

6 

324 

e  18  50 

?PRi 

- 

— 

. — 

63-3 

Edinburgh 

94 

6 

326 

— 

— 

24 

20 

-42 

50-3 

61-4 

Eskdalemuir 

94 

8 

326 





i  24 

56 

-    8 

390 

57-9 

Tortosa 

95 

1 

312 

13   40 

-   4 

24 

12 

-55 

38-5 

82-5 

Granada 

98 

4 

309 

e  18   29 

?PRi 

(e26 

32) 

+  52 

e  26-5 

San  Fernando 

100 

6 

309 

17      8 

? 

62-3 

CoiUinued  on  next  page. 


Victoria 

Ottawa 

Toronto 

Ithaca 

Ann  Arbor 

Chicago 

Harvard 

Washington 

Georgeto^Ti 

La  Paz 


117-4 
1320 
133-9 
135-0 
135-2 
135-4 
134-3 
138-5 
138-5 
160-9 


Az. 

3°0 
354 
359 
355 
2 
6 
350 
355 
355 
221 
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P.  o  -c.       s. 

m.  s.  s.         m.  s. 

—  —       43  28 
i  22  47  ?PR,  e  38  58 

—  —       61  20 

i  22  50  ?PRi      33  28 

—  —    e  46  48 

—  —    e  46  20 
e  20     8  [-    1]      34  20 


O-C. 

8. 


2SRi 
?SR, 

? 


m. 
53-3 
63-3 

72-8 
e  72-3 

—  71-2 
?         71-3 

?SR,   e  62-7 

—  68-3 
?SRi  e  61-8 

?         74-6 


M. 

m. 
65-6 

89-7 


71-5 


109-6 


Additional  readings:      Batavia   gives   also   eL  =  +14-7m.  Manila  MN  = 

+  12-3ni.  Taihoku,  the  S  is  given  as  e,  also  s  =  +  14m. 39s.  Zi-ka-wei 

MN=+21-2m.  Adelaide  e= +15m.44s.,  i= +28ni.2s.,  and    +28m.59s., 

e  =  +32ni.l4s.  Melbourne   eS  = +23m.50s.  Riverview   ePI  = 

4h.6m.30s.,     MZ=+41-3m.  Athens     iN  = +22m.43s.  Wellington 

e= +27m.32s.  and  +35m.l4s.  Vienna  iPZ  = +12m.26s.,  iXE  = +23m.2s. 

MN=+61-3m.  Padova  PRi= +14m.47s.,  SRi= +25m.8s.  Hamburg 

MN=+46-3m.,   MZ=+56-7m.  Strasbourg  MN=+52-6m.  De   Bilt 

eN= +23m.57s.,     MN=+56-8m.  Paris     MN  =  +47-3m.  Oxford 

i=+17m.l9s.  Eskdalemuir   iN=+25m.36s.  Granada   eP  = 

4h.6m.30s.  San  Fernando  MX  = +61 -5m.  Ottawa  eLE  = +54 -8m., 

LN=+65-3m.  Toronto  e  = +61m.32s.  and    +69m.44s.,  eL  = +76-9m., 

83-8m.,  and   +88-7m.         Chicago  eL  =  +53.3m.         Harvard  L=+67-3m. 
and    +80-3m.  Washington  L  = +74-3m.  La  Paz  iPV  = +20m.l4s.. 

L  =  +71-5m..  To  =4h.7m.42s. 


1921.     April  Id.  12h.  Om.  24s.       Epicentre  11°-7S.  166°-3E. 

(as  on  1920  May  20d.). 

A=--952,   B=+-232,  C=--203;  D  =  + -237,  E=+-972; 

G  =  +  -197,  H  =  --048,  K  =  --979. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

21°  5 

98 

5   22 

+  23 

10  12 

?L 

(10-2) 

12-6 

Riverview 

26-1 

209 

e  5   49 

0 

e  10     1 

-23 

e  111 

13-6 

Wellington 

30-5 

167 

e  4     6 

? 

e  11  54 

+  11 

14-6 

16-9 

Melbourne 

32-3 

211 

e  6  30 

-21 

11   42 

-31 

14-1 

20-6 

Honolulu 

E. 

48-2 

47 

— 

— 

e  15   59 

+    3 

19-9 

25  0 

N. 

48-2 

47 

— 

— 

e  15   51 

-   5 

19-8 

24-3 

Manila 

52-1 

300 

e9   14 

-   7  (e  16   34) 

-11 

— 

— 

Tokyo 

53-6 

332 

9   20 

-10 

i  14  55 

-129 

23-8 

29-8 

Osaka 

54-9 

329 

9  43 

+    5 

17    15 

—   5 

24-4 

26-9 

Kobe 

55-3 

329 

9  30 

-11 

17      5 

-20 

20-2 

— 

Mizusawa 

E. 

56-0 

340 

9  35 

-11 

17   11 

-23 

— 

— 

N. 

56-0 

340 

9   38 

-   8 

17    14 

-20 

— 

■ — 

Taihoku 

57-0 

310 

— 

— 

e  17   39 

-   7 

— 

— 

Batavia 

58-9 

270 

e  10     5 

+    1 

— 

— 

— 

— 

Zi-ka-vvei 

60-8 

318 

e  10   16 

-   2 

— 

— 

— 

— 

Berkeley 

83-0 

49 

— 

— 

— 

. — 

e  38-6 

— 

Lick 

83-4 

49 

— 

— 

— 

— 

e  38-6 

— 

Calcutta 

83-6 

295 

12   12 

-28 

— 

— 

— 

— 

Victoria 

86-2 

39 

— 

— 

(23  30) 

-   2 

23-5 

45-6 

Chicago 

109-7 

50 

18   54 

?PR, 

28  36 

+  71 

e48-6 

— 

Ann  Arbor 

112-6 

49 

— 

— 

— 

58-3 

— 

Toronto 

115-6 

46 

— 

— 

— 

— 

e  67-1 

70-3 

Ottawa 

117-8 

43 

— 

— 

e  56   36 

? 

e  60-6 

— 

Washington 

117-9 

51 

— 

— 

— 

— 

e  63-6 

— 

Georgetown 

117-9 

51 

— 

— 

— 

— 

65-6 

— 

La  Paz 

119-2 

117 

19    16 

[+26] 

i  33   29 

? 

56-6 

61-2 

Harvard 

E. 

121-7 

47 

— 

— 

— 

e  62-0 

— 

Hamburg 

134-1 

341 

e  21  52 

?PR. 

— 

— 

e  63-6 

74-6 

Helwan 

E. 

134-5 

301 

21   36 

?PR, 

(23   36) 

? 

— 

— 

Budapest 

134-9 

330 

e  17   36 

? 

— 

— 

— 

— 

Eskdalemuir 

N. 

135-6 

352 

e  21   49 

?PR, 

— 

— 

60-6 

— 

Vienna 

135-7 

333 

i  19  33 

[+    2] 

— 

— 

e  63-6 

79-8 

De  Bilt 

136-8 

343 

— 

— 

— 

e  65-6 

82-8 

Uccle 

138-2 

343 

e  22  17 

?PR, 

e  32  38 

? 

e61-6 

75-2 

Continued  on  next  page. 
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Az. 


O-C. 


O-C. 


L. 


M. 


^ 

^ 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

Oxford 

138-7 

349 

23   41 

JPR, 

— 

— 

60-6 

79-0 

Kew 

138-8 

349 

— 

— 

— 

— 

— 

82-6 

Strasbourg 

139-0 

338 

e  19  39 

[+    1] 

— 

— 

e69-6 

89-1 

Padova 

139-9 

332 

20  58 

i 

— 

— 

— 

— 

Paris 

140-5 

345 

19  45 

1+   5] 

e  33     0 

? 

66-6 

88-6 

Besancon 

140-8 

338 

22  36 

?PR, 

— 

— 

69-6 

— 

Florence 

141-4 

331 

— 

— 

— 

— 

59-6 

— 

Pompeii 

141-8 

325 

20   52 

? 

— 

— 

— 

Moncalieri 

1420 

337 

19   44 

[+   1] 

35   12 

I 

63-5 

— 

Rocca  di  Papa 

1421 

329 

i  19  47 

[-r    4] 

i  22  46 

?p'r, 

79-6 

— 

Marseilles 

144-4 

336 

— 

— 

— 

74-6 

— 

Tortosa 

148-3 

340 

19   54 

[+    1] 

29  36 

? 

e  48-6 

SO-8 

Algiers 

150-7 

332 

20     3 

[+    6] 

— 

— 

92-6 

— 

Coimbra 

1511 

352 

— 

— 

— 

e  72-4 

— 

Rio  Tinto 

153-2 

347 

38   36 

2 

— 

— 

168-6 

Additional  readings  :    Apia  gives  also  L  =  +11 -6m.       Riverview  MZ  =  +16-7m. 
Manila  records  two  eP's,   which  correspond  to   P  and   S.  Kobe  LX  = 

+  21-4m.  Ann     Arbor     LN'  =  +58-0m.  (Wiechert)     L  =  +58-5m. 

Toronto    e=+52m.48s.     and     +60m.36s.,      L=+62-7m.,      eL=+87-2m. 
Ottawa    L=+65-lm.  Georgeto\\^a    LX  =  -f69-6ni.  Harvard    e?  = 

+  43m.0s.,      eE  = -f  54m.21s.,      L=+64-6m.  Hamburg      MX  =  +79-6m. 

Helwan  gives  its  readings  as   PE   and   PN  respectivelv.  Eskdalemuir 

iN=+23m.6s.    and     +28m.59s.,    LX=+39-6m.  Vienna    iZ  =  +22m.4s. 

(?PR,).  De    Bilt    ePRi= +22m.l5s.,    MN  =  +72-5m.  Uccle    iP  = 

+  22m.21s.,     MX=-r84-7m.  Strasbourg    MX*=+S9-0m.  Padova 

PR,  = +24m.56s.,    +25m.51s.  Paris   PR,  = +22m.37s.,    MN=+70-6m. 

Rocca  di  Papa  L  =  + 107  -2m. 


April  Id.  Readings  also  at  2h.  (Lick),  4h.  (near  Moncalieri),  6h.  (near  Rocca  di 
Papa,  Mostar,  and  Sarajevo),  7h.  (near  Rocca  di  Papa),  16h.  (Helwan), 
17h.  (Eskdalemviir),  20h.  (Rio  Tinto  and  Rocca  di  Papa),  22h.  (near 
Vera  Cruz). 


1921.     April  2d.  9h.  36m.  45s.       Epicentre  23°  3N.  122°  OE. 

(as  on  1919  Oct.  15d.). 


A  =  — 

-487, 

B  =  +-779,  C 

=  +-396 

:        D  =  + 

■848, 

E=  + 

■530  ; 

G  =  - 

•209, 

H  =  -}--335,  K 

=  --918. 

A 

Az. 

P. 

O-C 

3. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m 

.  s. 

s. 

m. 

m. 

Taihoku 

1-8 

345 

1      9 

?S 

(1 

9) 

+  18 

21 

3  0 

Hokoto 

2-3 

276 

-e  0  59 

? 

-eO 

33 

i 

-01 

00 

Zi-ka-wei 

7-9 

356 

2     8 

+    8 

e  4 

4 

?L 

(4-1) 

7-9 

Manila 

8-8 

186 

e  2  18 

+   5 

4 

21 

+  23 

4-8 

8^4 

Xagasaki 

11-7 

34 

2  59 

+    4 

- 

— 

6-2 

8-7 

Kobe 

E. 

16-1 

42 

3  31 

-22 

5 

19 

-98 

9-8 

10-7 

N. 

16-1 

42 

3  32 

-21 

5 

20 

-97 

9-5 

105 

Osaka 

16-3 

43 

3  55 

-    1 

7 

53 

-^51 

10-6 

11-0 

Tokyo 

19-7 

47 

4   14 

-23 

6 

40 

?PRi 

7-6 

8-2 

Tyosi 

20-5 

48 

4  20 

-27 

(7 

53) 

-41 

7-9 

Mito 

20-6 

46 

4  22 

-26 

(7 

48) 

-48 

7-8 

10-4 

Mizusawa 

E. 

22-6 

41 

4  40 

-32 

8 

29 

-48 

X. 

22-6 

41 

4  43 

-29 

8 

30 

-47 





Hakodate 

24-2 

35 

e  5     9 

-21 

9 

19 

-29 

9-3 

9-8 

Ootomari 

28-7 

30 

5  48 

-27 

10 

25 

-47 

12-9 

17-2 

Calcutta 

E. 

31-0 

275 

6  51 

+  13 

11 

51 

0 

18-2 

21-2 

Batavia 

33-0 

210 

6   55 

-    1 

12 

20 

-   4 

e  26-2 

Simla 

40-4 

291 

14   51 

?S 

(14 

51) 

-r3S 

22-8 

24-8 

Colombo 

43-7 

256 

10   15 

?PR, 

19 

15 

t 

30-2 

32-2 

Kodaikanal 

44-4 

261 

14   45 

?S 

(14 

45) 

-22 

25  6 

37-6 

Perth 

55-6 

187 

— 

— 

18 

15 

+  46 

Adelaide 

60-4 

166 

«  9   27 

-48 

i  18 

33 

+    5 

e  28^8 

35-0 

Riverview 

63-5 

153 

e  10   30 

-    5 

e  19 

1 

-    6 

e  28-4 

29-2 

Sydney 

63-5 

153 

18   27 

?S 

(18 

27) 

-40 

290 

29-8 

Melboiirne 

64-8 

160 

e  11   21 

+  37 

e  19 

9 

-14 

28^8 

40-0 

Honolulu 

E. 

72-9 

74 

— 

29 

43 

J 

e  328 

46-7 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

m.  8. 

s. 

m.  8. 

s. 

m. 

m. 

Lemberg 

77°3 

320 

e  12     3 

0 

e  22     3 

+  11 

e  400 

50-4 

Helwan 

79-2 

298 

12  33 

+  19 

— 

— 

— 

58-0 

Budapest 

81-3 

319 

i  12  51 

+  24 

i  23  15 

+  37 

e42-2 

— 

Belgrade 

81-5 

316 

e  12  34 

+   6 

e  17   33 

?PRi 

e  35-5 

57-8 

Vienna 

82-5 

321 

i  12  36 

+   3 

22  53 

+   1 

e41-4 

45-4 

Hamburg 

83o 

326 

i  12  39 

0 

123     8 

+    5 

e  40-2 

46-4 

Pola 

85-6 

319 

e  22  59 

?S    ( 

e  22  59) 

-27 

e  43-2 

59-0 

Padova 

86-6 

320 

13     7 

+  10 

23  29 

-   8 

45-4 

56-9 

De  Bilt 

86-7 

326 

e  13     1 

+   4 

23   25 

-13 

40-2 

48-9 

Dyce 

86-9 

334 

— 

— 

23  43 

+    3 

— 

48-1 

Pompeii              e. 

87-2 

314 

13   31 

+  31 

23   15 

-28 

— 

— 

Strasbourg 

87-4 

322 

12  58 

-   3 

e  23  47 

+    2 

e  41-2 

51-0 

Victoria 

87-7 

37 

— 

— 

— 

— 

41-2 

59-4 

Florence 

87-8 

318 

— 

— 

23   15 

-35 

— 

50-2 

Uccle 

87-8 

325 

e  13     0 

-   4 

23  31 

-19 

e  40-2 

47-2 

Rocca  di  Papa 

87-9 

316 

i  13     3 

-   1 

i  23  53 

+    2 

e  48-0 

66-2 

Edinburgh 

88-3 

331 

16  39 

?PRi 

23  58 

+    3 

— 

60-0 

Eskdalemuir 

88-6 

331 

13      1 

-   7 

23  35 

-24 

— 

54-5 

Besangon 

89-1 

322 

13  39 

+  28 

24     5 

+    1 

45-2 

— 

Stonyhurst 

89-2 

330 

16  45 

?PR, 

— 

— 

48-8 

55-2 

Moncalieri 

89-3 

320 

13   10 

-    2 

24     6 

0 

45-2 

55-9 

Kew 

89-8 

329 

26   15 

?SR, 

— 

— 

— 

63-2 

Paris 

90-0 

324 

e  13   14 

-   2 

i  23  43 

-31 

42-2 

48-2 

Oxford 

90-1 

329 

i  13   14 

-    3 

23  41 

-34 

34-8 

520 

Marseilles 

91-7 

320 

e  13   25 

0 

e  23  45 

-47 

e  41-2 

51-5 

Barcelona 

94-7 

319 

— 

— 

e  24  52 

-11 

e  44-8 

55  0 

Tortosa 

95-9 

320 

13  37 

-11 

24  20 

-55 

e  44-2 

630 

Algiers 

96-8 

315 

e  13   17 

-36 

24  21 

-63 

50-2 

62-9 

Granada 

100-8 

319 

18  50 

IPRi 

28  37 

+  154 

— 

— 

Coimbra 

101-4 

324 

18     5 

?PR 

28     5 

+  116 

48-1 

56-0 

Rio  Tinto 

102  2 

321 

— 

— 

25  15 

-62 

— 

62-2 

San  Fernando    E. 

102-8 

320 

— 

— 

27   33 

+  71 

— 

62-6 

Ottawa 

109-4 

12 

— 

— 

e  28  28 

+  65 

e  48-2 

— 

Chicago 

109-4 

23 

28   20 

?S 

(28  20) 

+  57 

53-2 

— • 

Toronto 

110-2 

15 

— 

— 

— 

— 

162-4 

71-4 

Ann  Arbor 

110-2 

19 

— 

— 

(28  27) 

+  57 

28-4 

— 

Harvard 

1131 

10 

— 

— 

e  28  15 

+  20 

e  55-4 

59-2 

Georgetown 

115-3 

15 

— 

— 

— 

— 

61-2 

— 

La  Paz 

168-3 

57 

i  20   17 

[+    3] 

34   30 

? 

81-2 

86-6 

Additional  readings:     Zi-ka-wei  gives  also  MN=+7-8m.  Manila  MN  = 

+  8-6m.  Tokyo  MN= +8-6m.  Batavia  i  = +8m.328.,  To  =9h.36m.37s. 
Adelaide  i=+20m.39s.,  +21m.l5s.,  and  +22m.l5s.,  e=+24m.27s.  and 
+  33m.45s.  Riverview    eS  = +19m.l5s.,     MN=+35-0m.  Hehvan 

MN=+51-8m.  Vienna   MZ=+63-6m.  Hamburg    MX=+47-2m., 

MZ=+54-2m.  Pola     MN=+49-5m.  Padova     PR,  =  +  14m.45s., 

+  17m.35s.,     SRi  = +24m.l3s.  De     Bilt    MX  =  +49-lm.  ;        epicentre 

22°-6N.  123"-4E.  Strasbourg  MZ  = +57 -7m.  Uccle  PR,  = +16m.26s., 

SR,= +29m.45s.,     SR2  = +34m.27s.,     MN=+49-6m.  Rocca     di     Papa 

P=+16m.43s.  Paris     PR,  =  +  16m.55s.,     i=+25m.24s.  Oxford 

PR,  = +16m.50s.  Barcelona    MN=+52-7m.  Algiers    PR,  = 

+  17m.44s.,  MN  =  +68-8m.  Coimbra  eLE  =  +38-0m.,  eLN=+38-lm., 

MN=+56-lm.,       To=9h.42m.48s.  San    Fernando    MN=+70-0m. 

Chicago  S?  = +34m.9s.,   eL=+48-2m.  Toronto  iE  = +47m.39s.,  eL  = 

+  74-2m.         Harvard  L  = +57 -Sm. 


April  2d.  Readings  also  at  2h.  (Berkeley,  Zi-ka-wei,  and  near  Taihoku),  3h. 
(De  Bilt),  5h.  (Vienna),  14h.  (Barcelona),  22h.  (La  Paz),  23h.  (La  Paz, 
Helwan,  and  near  Tokyo). 


April  3d.  Readings  at  2h.  (Honolulu,  Georgetown,  and  Harvard),  3h.  (De  Bilt, 
Toronto,  and  La  Paz),  4h.  (Victoria),  5h.  (Taihoku),  6h.  (Helwan  and 
near  Algiers),  7h.  and  16h.  (La  Paz),  18h.  (Helwan). 


April  4d.     Readings  at  9h.    (near  Tokyo).    lOh.   (Apia),    llh.   (Riverview), 
^Harvard). 


18h, 
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April  5d.  17h.  40m.  If 


s.     Epicentre  44° -ON.  13° -OE.  (as  on  1918  Feb.  8d.). 
A=+-701,  B  =  +162,  C=+-695. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Florence 

1-3 

0   25 

+    5 







0-6 

Padova 

1-6 

0  38 

+  14 

— 

— 

— 

51 

Rocca  di  Papa 

2-2 

i  0  35 

+    1 

i  1     0 

0 

— 

11 

Pompeii 

3-4 

1   40 

?L 

— 

— 

(1-7) 

— 

Moncalieri 

3-9 

— 

— 

— 

— 

e  2-3 

— 

Vienna 

4-8 

e  2  44 

?L 

— 

— 

(e2-7) 

— 

Additional  readings  : 
PRi=  +5m.4s. 


Florence  reading  given  for  18h. 
Rocca  di  Papa  iP  =  +0m.38s. 


Padova  gives  also 
Pompeii  S  =  +2m.0s. 


April  5d.  Readings  also  at  Oh.  (Ann  Arbor,  Chicago,  Ottawa,  Washington,  and 
near  Tucson),  6h.  (near  Athens),  7h.  (Taihoku),  8h.  (Colombo),  lOh. 
and  13h.  (Helwan),  14h.  (La  Paz),  15h.  (near  Athens),  18h.  (Harvard), 
19h.  (near  Athens),  20h.  (Helwan). 


April  6d.  Readings  at  Ih.  (Manila),  4h.  (Riverview),  8h.  (La  Paz),  9h.  (near 
Athens),  12h.  (Manila,  La  Paz,  and  near  Athens),  13h.  (Helwan  and 
Taihoku),  14h.,  16h.,  and  19h.  (La  Paz),  20h.  (Vienna),  22h.  (Helwan 
(2)). 


April  7d.  Readings  at  5h.  (near  Algiers),  8h.  (La  Paz),  9h.  (Rocca  di  Papa),  13h. 
(near  Tokyo),  14h.  (near  Nagasaki  (3)  ),  18h.  (Harvard  and  La  Paz), 
19h.  (Riverview  and  Algiers),  20h.  (Helwan). 


April  8d.     Readings  at  2h.  (La  Paz),  4h.  (near  Mizusawa  and  Tokyo),  5h.  (Uccle 
and  De  Bilt),  14h.  (near  Mizusawa). 

April  9d.     Readings  at  Oh.  (Helwan),    4h.  (near  Athens),  15h.  (near  Tacubaya), 
19h.  (Lick). 


April  lOd.  13h.  40m.  10s.     Epicentre  53°-2N.  133°-7W. 

A  =  -  -414,  B  =  -  -433,  C  =  +  -801  ;         D  =  -  -723,  E  =  +  -691  ; 


G=  - 

•553, 

H  =  --579,  K 

=  --599. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m 

.  s. 

s. 

m. 

m. 

Sitka 

3°9 

347 

el     2 

+   1 

e  1 

37 

-10 

e  21 

2-8 

Victoria 

8-1 

122 

2  58 

+  55 

— 

- 

— 

— 

6-4 

z. 

8-1 

122 

3  50 

?S 

(3 

50) 

+  10 

— 

5-3 

Berkeley 

E. 

17-2 

148 

e  4   22 

+  15 

e  7 

12 

-10 

— 

131 

N. 

17-2 

148 

e  4   25 

+  18 

e  7 

15 

-   7 

— ■ 

13-8 

Lick 

17-9 

147 

— 

— 

(e7 

48) 

+  10 

e  7-8 

— 

Chicago 

32-5 

91 

6  45 

-   8 

12 

55 

+  39 

17-8 

— 

St.  Loms 

N. 

32-9 

98 

e  16   20 

?L 

17 

50 

t 

18-6 

— 

Ann  Arbor 

N. 

34-5 

88 

8  38 

+  89 

14 

56 

+  128 

19-9 

211 

Toronto 

36-3 

83 

— 

— 

e  16 

2 

?SRi 

19-7 

20-4 

Honolulu 

E. 

36-9 

220 

— 

. — 

e  13 

19 

-   3 

16-6 

18-9 

N. 

36-9 

220 

— 

— 

e  13 

22 

0 

17  1 

20-6 

Ottawa 

37-6 

78 

7   20 

-15 

13 

13 

-19 

e  17-7 

— 

Ithaca 

38-8 

82 

— 

— 

e  13 

28 

-21 

e  19-2 

— 

Northfleld 

40  1 

77 

— 

— 

e  18 

50 

?L 

20-8 

— 

Georgetown 

40-6 

88 

e  7     0 

-60 

13 

44 

-31 

e  16-9 

25-4 

Washington 

40-6 

88 

— 

. — 

e  16 

50 

+  155 

e  20-8 

— 

Cheltenham 

E. 

40-8 

88 

— 

— 

e  19 

15 

?L 

251 

25-6 

N. 

40-8 

88 

— 

— 

e  21 

34 

?L 

24-7 

251 

Fordham 

41-3 

83 

— 

— 

121 

52 

?L 

24-5 

— 

Tacubaya 

E. 

43-0 

129 

8   16 

-    2 

15 

26 

+  38 

23-4 

27-7 

Dyce 

N. 

62-7 

27 

— 

— 

— 

- 

— 

33-8 

■ — 

Continued  on  next  paoe. 
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A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

o 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Edinburgh 

63-6 

30 

e  10  40 

+   4 

19  17 

-r    9 

30-8 

40-4 

Eskdalemuir 

641 

30 

10  50 

+  11 

— 

— 

— 

— 

Oxford 

67-6 

30 

12     6 

+  64 

20   26 

-r29 

— 

43-7 

Kew 

68-4 

29 

— 

— 

— 

— 

— 

37-8 

Hamburg 

691 

21 

e  11   14 

+    2 

— 

— 

e  40-8 

— 

De  Bilt               E. 

69-2 

25 

— 

— 

— 

— 

e  32-8 

37-5 

X. 

69-2 

25 

11   14 

+    2 

20   29 

+  13 

e  33-8 

44-3 

Uccle 

70-2 

26 

e  11   19 

+    1 

e  20  37 

+   9 

e  32-8 

39-8 

Paris 

71-5 

29 

11   27 

0 

20  54 

+  10 

34-8 

37-8 

Strasbourg 

731 

25 

6  11   34 

-   3 

21    14 

+  11 

33-8 

48-1 

Moncalieri 

76-4 

27 

e  9  48 

1 

21   48 

+    6 

30-6 

— 

Barcelona 

78-0 

31 

— 

— 

(e  21    39) 

-21 

e  21-6 

— 

Tortosa 

781 

33 

12     6 

-   2 

22     5 

+   4 

e  33-8 

51-8 

Rocca  di  Papa 

80-8 

25 

i  12  23 

-   1 

i  22  38 

+   5 

50-8 

— 

Algiers 

82-6 

32 

e  12  40 

+    6 

23     2 

+    9 

41-8 

47-3 

Manila 

87-2 

290 

21   50 

? 

— 

— 

— 

— 

La  Paz 

89-4 

119 

13   14 

+    2 

23  58 

-   9 

45-3 

53-2 

H  el  wan 

96  0 

14 

38   50 

? 

(23  50) 

-86 

— 

— 

Additional  readings:      Ann  Arbor  gives  also  LE=+19-8m.   (B.O.  and  W.), 
ME  =  +21-8m.  Georgetown  LEX  =  -22  0m.,  MN  =  +25 •2m.  Chel- 

tenham iX  =  +21m.58s.         Uccle  SRi  =  +25m.9s. 


AprU  lOd.     Readings  also  at  Ih.  (La  Paz),  3h.  (Batavia),  13h.  (St.  Louis),  16h. 
(Dyce),   17h.   (near  Mizusawa),   19h.   (Helwan),  23h.  (Ottawa). 


April  lid.  Readings  at  Oh.  (near  Tacubaya),  5h.  (Hamburg  and  De  Bilt),  8h. 
(Helwan),  lOh.  (Zi-ka-wei),  llh.  (De  Bilt),  12h.  (Helwan,  De  Bilt,  and 
near  Tokvo  and  Mizusawa),  13h.  (La  Paz),  19h.  (Rio  Tinto  and  Helwan), 
23h.  (Taihoku). 


April  12d.  7h.  29m.  10s.     Epicentre  53°-2X.  133''-7W.  (as  on  April  lOd.). 

A=-'414,   B  =  --433,  C=+-801;  D  =  --723,   E=+-691; 

•553,  H  =  --57J 


G  = 


K  =  --599. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sitka 

E. 

3-9 

347 

— 

— 

(1   40) 

-   7 

17 

2-5 

X. 

39 

347 

— 

— 

(1   50) 

+    3 

1^8 

2-7 

Victoria 

8^1 

122 

3     5 

+  62 

— 

— 

4-6 

Berkeley 

17  2 

148 

e  4     0 

-   7 

e  7     8 

-14 

— 

— 

Lick 

17  9 

147 

e  5  50 

? 

— 

— 

— 

— 

Tucson 

E. 

26-6 

133 

— 

— 

— 

— 

e 

150 

— 

Chicago 

325 

91 

11   25 

?S 

(11   25) 

-51 

17  3 

— 

St.  Louis 

329 

98 

16   50 

?L 

18      8 

? 

19-2 

20-7 

Ann  Arbor 

E. 

34  5 

88 

— 

— 

— 

— 

23  4 

— 

Toronto 

36-3 

83 

— 

— 

— 

— 

i 

194 

19-8 

Honolulu 

E. 

36-9 

220 

— 

— 

— 

— 

165 

23  0 

X. 

36-9 

220 

— 

— 

— 

— 

e 

16-8 

22-5 

Ottawa 

37-6 

78 

i  19  20 

?L 

— 

— 

e 

19-8 

— 

Ithaca 

38^8 

82 

— 

— 

— 

— 

e 

17  0 

— 

Xorthfleld 

401 

77 

— 

— 

— 

— 

e 

194 

— 

Georgetown 

406 

88 

— 

— 

— 

— 

e 

18-8 

— 

Washington 

40-6 

88 

10  44 

? 

— 

— 

20-8 

— 

Cheltenham 

E. 

40-8 

88 

— 

— 

— 

— 

e 

21  4 

23  5 

X. 

40-8 

88 

— 

— 

— 

— 

e 

20-9 

23-4 

Edinbxirgh 

63-6 

30 

— 

— 

(e  18  50) 

-18 

e 

18-8 

39-8 

Oxford 

67  6 

30 

— 

— 

19  55 

-    2 

33-2 

39  0 

De  Bilt 

69-2 

25 

e  11   16 

+   4 

20   18 

+    2 

e 

368 

37  4 

Paris 

71-5 

29 

e  11   33 

+    6 

20  50 

+   6 

38-8 

40-8 

Vienna 

755 

19 

11   42 

-10 

— 

e 

61-8 

— 

Rocca  di  Papa 

80^8 

25 

e  12   15 

-    9 

e  22  56 

+  23 

23-9 

La  Paz 

894 

119 

13     0 

-12 

— 

— 

— 

— 

Additional  readings  :    Chicago  gives  also  S  =  +15m.388.  Ann  Arbor  LN  = 

+  22-9m.  Ithaca  e  = +19m.508.,  L= +206m.  Toronto  iL  = +22  Im.! 

Georgetown  iE=+26m.50s.  Cheltenham  eE  =  +22m.2l8.  De  Bilt 

MN  =  +39-7m.         Rocca  di  Papa  iPN  =  +12m.l78. 
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April  12d.  9h.  36m. 

Os.     Epicentre  37°  ■2N. 

10r-4E. 

A=  -157, 

B=  +-781,  C 

=  +-605 

;        D 

=  +-980, 

E  =  4- 

•198; 

G  =  - 

•120, 

H  =  +  -593,  K  = 

=  -•797. 

A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

17-6 

104 

e  4   14 

+    2 

e  7  32 

+   1 

— 

117 

Jinsen 

19-9 

81 

4   22 

-18 

7   57 

-24 

104 

— 

Simla 

20-9 

261 

• — 

— 

e  8  48 

+   6 

— 

130 

Tathoku 

21  1 

120 

— 

— 

e  8  40 

-   6 

112 

— 

Osaka 

27-6 

85 

— 

— 

10    14 

-38 

— 

17-8 

Manila 

28-6 

137 

— 

— 

e  12  34 

+  84 

18^7 

Colombo 

361 

220 

22     0 

iL 

— 

(22-0) 

27^0 

Batavia 

43-7 

173 

e  8   25 

+    1 

i  15     1 

+   3 

i  257 

— 

Helwan 

57-5 

284 

23     0 

? 

(19     0) 

+  67 

— 

— 

Budapest 

58-8 

310 

— 

— 

— 

e  31-6 

— 

Viemia 

60-2 

312 

i  10   15 

+    2 

18     2 

-24 

6  28^0 

321 

Hamburg 

61-6 

319 

e  10   24 

+    1 

— 

— 

e  300 

37  0 

De  BLlt 

64-9 

318 

— 

— 

19  25 

+    1 

e  33  0 

410 

Strasbourg 

65-2 

314 

— 

— 

— 

e  330 

39  0 

Rocca  di  Papa 

65-4 

306 

i  10  46 

-    1 

— 

— 

— 

115 

Edinburgh 

671 

324 

— 

— 

— 

— 

e  330 

37  0 

Paris 

680 

316 

11     7 

+   3 

— 

— 

34  0 

420 

Oxford 

68-5 

320 

— 

20     7 

-   1 

361 

437 

La  Paz 

157-3 

333 

20   10 

[+   5] 

— 

— 

— 

— 

Additional   readings:       Zi-ka-wei   MN=+12  6m.  Osaka   MN  =  +16  8'm. 

De  BLlt  MN=  +36-4m.         Rocca  di  Papa  iPN  =  +10m.52s. 


April   12d.     Readings  also   at   Oh.    (Helwan),    4h.    (La  Paz),   5h.    (Batavia),   8h. 
(Oxford),  14h.  (near  Mizusawa),  17h.  and  21h.  (La  Paz),  23h.  (De  Bilt). 


April  13d.  4h.  54m.  5s.     Epicentre  37°^5N.  32' ^E.  (as  on  1914  Oct.  3d.). 


A  =  +^669,   I 

i  =  +i- 

26,  C 

=  +•609;         D 

=  +•537, 

E  =  - 

843; 

G=  + 

■513, 

H  =  +^327,  K 

=  -793. 

A 

Az. 

P.       O  -C. 

S. 

O-C 

L. 

M. 

(, 

„ 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Athens            e. 

6-9 

276 

e  1  39      -   6 

i  2  51 

-16 



3-3 

N. 

6-9 

276 

e  1  37      -   8 

i  2  55 

-12 

30 

40 

Helwan 

7^7 

188 

4  55        ?L 

— 

— 

(4-9) 

— 

Rocca  di  Papa 

158 

292 

e  3  53      +4 

— 

— 

7^9 

117 

Strasbourg 

21  1 

310 

4  57      +3 

— 

— 

— 

119 

Uccle 

23-9 

313 

0  5   31      +4 

e  9  39 

-   3 

e  12-5 

15  9 

De  Bilt 

24^0 

316 

—              — 

9  47 

+    3 

129 

16  2 

Oxford 

27^6 

312 

—              — 

i  11  55 

+  63 

— 

— 

No  additional  readings. 


April  13d.     Readiugs  also  at  3h.  and  20h.  (La  Paz),  211i.  (Batavia). 


April  lid.  Readings  at  Oh.  (Batavia),  Ih.  (La  Paz),  2h.  (Rocca  di  Papa),  3h.  (near 
Mostar),  9h.  (La  Paz),  16h.  (Riverview  and  Melbourne),  17h.  (near 
Porto  Rico),  18h.  (Helwan),  22h.  (Lick  and  near  Oaxaca). 
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April  lod.  21h.  6m.  10s.     Epicentre  33° -38.  173' -7 W. 

A  =  --831,  B  =  -092,  C=--549;  D  =  -110,   E 

G  =  +-546,  H  =  +060,  K  =  - -836. 


+  •994 


The  evidence  of  La  Paz  and  Manila  (in  opposite  azimuths  and  both  requiring 
a  more  distant  epicentre)  is  in  favour  of  a  high  focus  ;  and  this  is  supported 
by  Sau  Fernando.  But  there  is  scarcely  sutHcient  material  to  justify  a 
definite  solution  on  these  lines. 


Az. 


O-C. 


S. 


O-C. 


L. 


M. 


Wellington 

12-2 

226 

e  3     2 

0 

14  20 

-64 

— 

4-8 

Riverview 

29-2 

259 

e  6   22 

+    2 

e  11  23 

+   3 

e  13-4 

160 

Sydney 

29-2 

259 

6   20 

0 

(11   38) 

+  18 

11-6 

12-4 

Melbourne 

33-7 

250 

e  6  56 

-   6 

— 

— 

— 

13-6 

Batavia 

77-8 

271 

i  12  36 

+  30 

i  22  55 

+  57 

— 

— 

Manila 

78-5 

296 

12  50 

+  40 

(22  48) 

+  42 

22-8 

— 

La  Paz 

93-4 

112 

e  15     9 

+  95 

i  25   23 

+  34 

40-3 

— 

Helwan 

158-5 

268 

34  50 

? 

— 

— 

— 

— 

De  Bilt 

161-2 

2 

e  45  50 

? 

— 

— 

— 

— 

Coimbra 

166-3 

55 

— 

— 

e  33  50 

? 

e  47-7 

— 

Algiers 

175-5 

36 

— 

— 

e  27      0 

? 

51-3 

— 

Additional  readings 
PS=  +llm.36s., 
eE=  +39m.20s. 


Riverview  iP=  +6m.26s..  iPRi  =  +7m.lls.  and  +7m.l3s. 
MN     =+14 -7m.         HehvanPN= +43m.50s.         Coimbra 
Algiers  2  =  +  28m. 2s. 


April  15d.     Readings  also  at  19h.  (Helwan). 


April  16d.     Readings  at  Oh.  (Lick),  6h.  and  7h.  (La  Paz),  16h.  (Budapest),  17h. 
(La  Paz). 


April  17d.  Readings  at  13h.  and  14h.  (La  Paz),  15h.  (ManUa),  16h.  (La  Paz, 
near  Oaxaca,  and  near  Tokyo),  22h.  (De  Bilt,  Capeto^vn,  Helwan, 
Coimbra,  Kodaikanal,  and  Colombo),  23h.  (Eskdalemuir). 


April  18d.  17h.  59m.  Os.     Epicentre  32°-7N.  131°-9E.  (as  in  the  Tokyo  Bulletin). 
A  =  --562,   B  =  +-626,  C=+-540. 


P. 


O-C. 


O-C. 


M. 


Hukuoka 

1-5 

0   21 

-   2 

— 

— 

0-7 

0-9 

Kagosima 

1-6 

0   18 

-   6 

— 

— 

0-6 

1-5 

Nagasaki 

1-7 

0     9 

-17 

— 

— 

0-4 

0-7 

Kobe 

E. 

3-3 

1      3 

+  11 

1   24 

-   7 

1-7 

1-8 

X. 

3-3 

1      3 

+  11 

1   27 

-   4 

1-8 

1-8 

Osaka 

3-5 

1      3 

+    8 

— 

— 

1-8 

2-4 

Tokyo 

7-1 

1    50 

+    2 

2   16 

-57 

2-4 

2-8 

Zi-ka-wei 

9-0 

e  3     8 

+  52 

— 

— 

— 

— 

Mizusawa 

E. 

9-8 

4  42 

?S 

(4  42) 

+  19 

51 

— 

Osaka  gives  also  MN  =  +2-2m.         Mizusawa  reading  is  increased  by  Ih. 


April  18d.     Readings  also  at  3h.  (near  Batavia),  7h.  (La  Paz),  13h.  (near  Algiers), 
18h.   (near  Athens),   22h.   (Florence),   23h.   (Lick). 


April  19(1.     Readings  at  Oh.  (Eskdalemuir,  De  Bilt,  Taihoku,  Tokyo,  Zi-ka-wei, 
Mizusawa,  Hamburg,  Uccle,  and  Helwan),  llh.  (near  Mizusawa). 
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April  20(1.  Ifih.  4m.  10s.      Epicentre  35°-2N.  33°-3E. 

A  =  +  -683,   B  =  +  -449,  C  =  +  -576  ;  D  =  +  -549,  E  =  -  -836 

G  =  +-482,  H  =  +-316,  K  =  --817. 


O-C. 


O-C. 


M. 


Q 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Helwan                 E.       5  6 

196 

1   14 

-13 

— 

— 

— 

6-6 

N.        5-6 

196 

1   38 

+  11 

— 

— 

— ■ 

7-4 

Pompeii 

158 

296 

4     2 

+  13 

7    10 

+    20 

— 

— 

Lemberg 

16-1 

338 

6  1   20 

? 

— 

— 

— 

1-8 

Rocca  di  Papa    e 

;.      17-4 

298 

i  4   14 

+    4 

— 

— 

— 

4-5 

Vienna 

18-1 

321 

i  4   25 

+    7 

— 

— 

— 

8-2 

Pad ova 

19-2 

308 

4   19 

-12 

8   10 

+    4 

— 

— 

Moncalieri 

21-8 

304 

e  5     6 

+   3 

9      0 

-    1 

15-5 

— 

Strasbourg 

231 

313 

e  5   10 

-   8 

9  32 

+    5 

10-8 

• — 

Besangon 

23-6 

309 

5   27 

+   3 

10   50 

+  74 

— 

• — 

Algiers 

24-4 

283 

5  37 

+    5 

10   53 

+  61 

— 

16-8 

Hamburg 

24-6 

326 

e  5  38 

+   4 

e  9  56 

+   1 

e  15-8 

191 

Uccle 

26  1 

316 

e  5  44 

-   5 

e  10   19 

-    5 

e  12-8 

— 

De  Bilt 

26-2 

319 

— 

— 

e  10   21 

-   5 

— 

— 

Paris 
Kew 

26-4 

29-0 

312 
315 

e  5  55 

+   3 

e  10  32 

+    2 

15-8 

19-8 

18-8 

Eskdalemuir 

32  1 

320 

— 

— 

11  50 

-20 

— 

— 

Additional  readings  and  notes  :  Pompeii  P  has  been  increased  by  8m.  Lem- 
berg  gives  also  e=+lm.44s.  There  appears  to  be  an  error  somewhere. 
Rocca  di  Papa  MN  =  +50m.  Vienna  iPZ  =16h.lm.47s.  Padova  PRi  = 
+  6m.52s.,      SR,=  +9m.50s.  Paris  eSN  = +10m.21s.,      MN=+16-8m. 

Moncalieri  and  Kew  give  their  readings  as  at  15h.  and  have  been  corrected 
by  +lh.  before  entering  in  the  table. 


April  20d.  18h.  46m.  3s. 
A  =  +  -564,   B  = 


G 


Epicentre  32° -SN.  48°  OW. 

-•627,  C=  +  -537  ;  D  =  - -743,  E  =  - -669  ; 

=  +•360,  H  =  --399,  K=--843. 


P.       O-C. 


O-C. 


L. 


M. 


Georgetown 

24-3 

293 

— 

— 

— 

— 

140 

— 

Ottawa 

24-9 

309 

e  6  27 

+  50 

— 

— 

e  15-0 

— 

Toronto 

26-9 

303 

— . 

— . 

— 

— 

14-6 

20-0 

Ann  Arbor 

29-7 

299 

— 

— 

— 

— 

19-8 

— 

Coimbra 

32-5 

65 

e  4  57 

-116 

e  11  52 

-24 

14-6 

— 

Chicago 

32-6 

297 

e  6  57 

+   4 

— 

— 

18-4 

— 

Eskdalemuir 

38-5 

41 

— 

13  57 

+  12 

— 

— 

Edinburgh 

38-7 

41 

— 

— 

— 

22-0 

Oxford 

38-8 

47 

— 

— 

13  31 

-18 

18-2 

21-4 

Paris 

40-8 

51 

— 

— 

e  14   14 

-   4 

20-0 

21-0 

Uccle 

421 

48 

e  8     9 

-   3 

e  14   32 

-   4 

e  18-0 

22-0 

De  Bilt 

42-7 

46 

— 

— 

14  49 

+    5 

e  20-0 

21-6 

Strasbourg 

44-2 

52 

e  8  32 

+    5 

— 

180 

22-0 

Moncalieri 

44-3 

58 

e  8     8 

-20 

14   57 

-   9 

21-2 

— 

Hamburg 

45-8 

45 

e  8  45 

+    6 

— 

e  23-0 

27-0 

Rocca  di  Papa 

48-3 

60 

— 

— 

i  15   49 

-   9 

— 

16-6 

La  Paz 

52-6 

205 

9   24 

0 

— 

■ — 

25-4 

29-6 

Victoria 

571 

310 

— 

— 

— 

— 

33-2 

36-2 

Helwan 

66-3 

70 

29  57 

?L 

— 

— 

(300) 

— 

Taihoku 

121-6 

11 

— 

— 

e  42  52 

? 

— 

— 

Additional    readings:     Toronto  gives  also  eL=+18-0m. 
+  190m.  Helwan   PX=+37m.57s. 


De  Bilt  eLN  = 


April  20d.  Readings  also  at  Oh.  (Kobe),  6h.  (Vienna),  9h.  (Mizusawa),  15h.  (near 
Mizusawa),  161i.  (Manil-d,  Strasbourg,  and  near  Mizusawa),  17h.  (La 
Paz),  19h.  (La  Paz  and  near  Mizusawa). 
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April  21d.  Readings  at  Ih.  (Algiers),  8h.  (Manila),  llh.  (Taihoku  (2)  and 
Zi-ka-wei),  12h.  (Zi-ka-wei  and  Taihoku),  13h.  (TaUiokn),  14h.  (La  Paz), 
16h.  (Manila),  17h.  (Rio  Tinto),  18h.  (near  Athens). 


April  22d.  6h.  21m.  36s.     Epicentre  30° -28.  177°-7W.  (as  on  1921  Mar.  24d.). 

A  =--864,  B  =  -035.  C=--503;         D=-040,  E  =  + -999  ; 
G  =  +  -503,  H=+-020,  K  =  --864. 

The  epicentric  stations  woiild  be  suited  rather  better  by  the  solution  To  = 
6h.21ni.0s.,  epicentre  35''-2S.  174°-3W.,  which  was  fuUy  worked  out.  But 
this  gives  large  positive  (P)  residuals  for  the  Eiu-opeau  stations. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Wellington 

12 

7 

206 

2   12 

-57 

(15   12) 

-25 

5-2 

6-4 

Apia 

17 

2 

20 

4   23 

+  10 

8   20 

+  58 

— 

13-7 

Sydney 

26 

6 

254 

5   36 

-18 

10   24 

-   9 

12-7 

14-9 

Riverview 

26 

6 

254 

e  5   33 

-21 

10  30 

-    3 

e  12-8 

16-2 

Melbourne 

31 

7 

246 

5   24 

-80 

11   42 

-21 

161 

18-8 

Adelaide 

36 

9 

256 

e  6   24 

-65 

e  13     0 

-22 

6  16-6 

22-6 

Honolulu 

54 

9 

22 

— 

— 

— 

— 

25  1 

28-0 

Manila 

74 

1 

298 

e  11  38 

-    5 

— 

— 

— 

— 

Batavia 

74 

3 

272 

— 

— 

e  14   17 

?PRi 

e  41-4 

47-4 

Berkeley 

85 

4 

41 

— 

— 

— 

— 

e  42-4 

— 

Victoria 

92 

4 

33 

— 

— 

— 

— - 

e  45-3 

48-8 

La  Paz 

97 

7 

114 

e  13  47 

-11 

i  24   18 

-75 

47-8 

540 

Colombo 

104 

3 

270 

44   24 

? 

— 

— 

63-4 

67-4 

Chicago 

109 

6 

53 

50   24 

IL 

— 

— 

e  59-4 

— 

Cape  Town 

114 

1 

195 

64  57 

2L 

— 

— 

(65-0) 

— 

Toronto 

115 

9 

53 

— 

— 

— 

— 

e  64-3 

661 

Ottawa 

118 

9 

52 

— 

— 

— 

— 

e  64-2 

— 

Edinburgh 

154 

0 

7 

— 

— 

— 

— 

84-4? 

88-4 

Lemberg 

154 

4 

326 

e  19  12 

[-49] 

— 

— 

— 

24-8 

Eskdalemuir 

154 

6 

7 

e  25     1 

?PR, 

e  44   51 

2SR, 

81-8 

— 

Helwan 

154 

9 

275 

30  24 

?S 

— 

— 

— 

— 

Stonyhurst 

156 

0 

7 

e  36     6 

? 

44  30 

? 

89-5 

98-4 

Hamburg 

156 

2 

349 

e  20  24 

[+21] 

— 

— 

e  83-4 

111-4 

De  Bilt 

158 

0 

353 

24   18 

?PR, 

— 

— 

e  85-4 

97  0 

Oxford 

158 

2 

6 

— 

— 

— 

— 

— 

90-4 

Budapest 

158 

5 

328 

e  39   24 

? 

— 

— 

e  92-4 

109-4 

Kew 

158 

6 

5 

103   24 

? 

— 

— 

— 

126-4 

Vienna 

159 

1 

333 

e  20  12 

[+    5] 

— 

— 

e  82-4 

102-4 

Strasboiu-g 

161 

2 

349 

— . 

— 

— 

92-4 

— 

Paris 

161 

4 

0 

e  20  10 

[+    2] 

— 

— 

88-4 

92-4 

Moncalieri 

164 

8 

345 

20  22 

[+10] 

33   14 

1 

45-6 

114-2 

Rocca  di  Papa 

165 

7 

327 

e  22  12 

? 

— 

— 

— 

40-8 

Coimbra 

166 

7 

38 

— 

— 

e  40  24 

? 

e  84-4 

— 

Tortosa 

169 

3 

5 

22  24 

? 

32  24 

? 

— 

— 

Rio  Tinto 

169 

4 

42 

87   24 

?  L 

— 

— 

(87-4) 

105-4 

San  Fernando    n. 

170 

5 

46 

— 

— 

— 

— 

94-4 

108-4 

Algiers 

173 

4 

358 

— 

— 

e33     0 

? 

47-5 

103-1 

Additional    readings:       WeUington    gives    also    e  =  +3m.l2s.    and     +4m.54s. 
ApiaMN  = +14-9m.,  To=6h.21m.22s.      Epicentre  16°-0.s.  167°0E.  River- 

view  eP  =  +7m.l4s.,     S  is  given  as   PS,   eS  = +10m.lOs.,    MN  =  +14-2m., 
MZ=+15-2m.  Adelaide      i=+14m.6s.      and       +15m.24s.,      e  =  +20m. 

Melbourne  SR,  =  +13m.54s.,  SRj  =  +14m.42s.  Honolulu  eLN  =  +30  Om. 

Batavia  eL= +59 -4m.  Toronto  eL  = +71-9m.,  L  = +77  ■6m.  Ottawa 

LE  =  +78-4m.  Helwan      PN=+36m.24s.  De      Bilt      eE  =  +39m.ls. 

and   +44m.31s.,  MN  =  +95 -6m.  Coimbra  e  =  +46m.24s.,  eLN  =  +88 -4m. 

Rocca    di    Papa     ePN  = +21m.24s.,     ePE=+22m.0s.  Algiers  MN  = 

+  105-lm. 
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April  22d.  16h.  3m.  45s.     Epicentre  43°0X.  17°-0W. 

A  =  +  -699,   B  =  -  -214,  C  =  +  -682  ;  D  =  -  -292, 

G  =  +-652,  H  =  -199,  K  =  --731. 


E  =  --956  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Coimbra 

7  0 

110 

i  1   55 

+    9 

i  3     4 

-   6 

4-5 

5  0 

San  Fernando 

10-6 

125 

1   21 

i 

— 

— 

— 

6-8 

Granada 

108 

115 

3     0 

-f    4 

5      1 

-13 

— 

— 

Tortosa 

13-2 

94 

3   12 

-   4 

5    16 

-33 

6-2 

7-2 

Oxford 

13-7 

45 

i  3   20 

-    2 

5   55 

-    6 

6-2 

9-4 

Kcw 

14-1 

47 

— 

— 

— 

— 

11-2 

Barcelona 

14-2 

90 

3   36 

+    7 

5  59 

-14 

6-4 

8-3 

Paris 

14-7 

60 

e  3  35 

0 

e  6     0 

-25 

7-2 

7-2 

Eskdalemuii' 

15-2 

31 

— 

— 

— . 

— 

7-2 

Edinbiu-gh 

15-6 

30 

— 

— 

— 

— 

8-8 

Uccle 

16-5 

54 

e  3  58 

-   1 

e  7     3 

-   4 

e  7-8 

8-2 

Algiers 

16-6 

105 

4     4 

+   4 

7    16 

+    7 

8-9 

10-4 

Besancon 

16-7 

68 

5   15? 

+  74 

— 

— 

De  Bilt           E. 

17-4 

51 

4   11 

+    1 

7   33 

+   6 

8-4 

10-6 

N. 

17-4 

51 

— 

— . 

— 

8-2 

10-2 

Moncalieri 

17-8 

75 

e  3  49 

-26 

7    19 

-17 

9-5 

— 

Strasbourg 

180 

64 

4   21 

+   4 

e  7   43 

+   3 

8-2 



Hamburg 

20-7 

50 

e  4  48 

-   1 

e  8  42 

+    4 

e  10-6 

12-2 

Rocca  di  Papa 

21-9 

83 

i  5     4 

0 

— 

— 

— 

17  0 

Vienna 

23-7 

66 

i  5   22 

-   3 

14   15 

?L 

(14-2) 

— 

Helwan 

40-4 

93 

20   15 

?  L 

— 

— 

(20-2) 

— 

Additional   readings   and    notes:     Coimbra   gives    also    ilN  = -f-3-2m.,  MN  = 

—  4-Sm.          Tortosa    readings    are    given    as    at    lOh.          Barcelona  LN  = 

+  7  •4m.              Rocca     di    Papa     eSE  = -rl4m.53s.     and      +17m.ls.,  iSN  = 

+  15m.2s.      and      +16m.57s.         Vienna     L  =  +70-2m.         Helwan  PN  = 
+  17m.l5s. 


April  22d.  20h.  47m.  Os.     Epicentre  30°-2S.  177°-7W.  (as  at  6h.). 

The  elements  originally  adopted  were  22d.  201i.  46m.  35s.  ;  and  epicentre 
35°-2S.  174'-3W.  See  the  corresponding  note  for  the  6h.  shock.  But  this 
gave  for  Vienna  the  large  positive  residual  [  -r23s.],  and  it  seemed  better  to 
follow  the  solution  finally  adopted  for  6h. 

A=--864,  B  =  -035,  C=--503;  D  =  --040,  E  =  + -999  ; 

G=+-503,  H  =  +-020,  K  =  --864. 


O-C. 


O-C. 


M. 


Wellington 

12-7 

206 

e  3  42 

+  33 

— 

— 

6-9 

8-0 

Sydney 

26-6 

254 

7   30 

+  96 

— 

— 

14-6 

17-4 

Riverview 

26-6 

254 

e  5  46 

-   8 

11     2 

+  29 

12-9 

151 

Melbourne 

31-7 

246 

6  36 

-   8 

11   42 

-21 

15-4 

190 

Manila 

741 

298 

ell      0 

-43 

— 

— 

— 

— 

Helwan 

154-9 

275 

42     0 

?SRi 

— 



(86-0) 



Hamburg 

156-2 

349 

— 

— 

— 

— 

850 

— 

De  Bilt 

158-0 

353 

— 

— 

e  44  24 

? 

e  79-0 

99-3 

Vienna 

159-1 

333 

20   10 

[+    3] 

— 

— 

Uccle 

159-3 

355 

— 

— 

— 

e  78-0 

— 

Additional    readings:      Wellington    gives    also    e=+6m.l8s.,      i=+12m.6s. 
Riverview    MN  =  +17-4m.,       MZ=+19-7m.  Helwan    PN  =  +96m.0s. 

The  SRi  entered  above  is  given  as  P  of  a  later  shock. 


April  22d.     Readings  also  at  8h.  and  9h.  (La  Paz),  lOh.  (Tortosa),  14h.  (Florence), 
16h.   (ne£ir  Tacubaya  and  Oaxaca),  22h.   (Melbourne  and  Uccle). 


April  23d.  Readings  at  6h.  (Batavia),  9h.  (Rocca  di  Papa),  18h.  (La  Paz),  19h. 
(near  Riverview  and  Adelaide),  20h.  (Melbourne  and  Riverview),  21h. 
(Strasbourg,  Vienna,  Riverview,  and  Melbourne),  22h.  (Helwan),  23h. 
(Manila). 
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April  24d.  Readings  at  Ih.  (near  Mostar  and  Sarajevo),  12h.  (near  Tokyo),  16h. 
(near  Osaka  aud  near  Tacubaya),  18h.  (near  Taihoku),  22h.  (Manila), 
23h.  (Melboiirne). 


April  25d.  17h.  33m.  43s.     Epicentre  22°0S.  180°0  (as  on  1920  Sept.  8d.). 
A  =  --927,   B=000,  C  =  --37o;  D=000,   E  =  +1000; 


-•927,  B=000,  C  =  --37o  ;         D  = 
G=  +375,  H=000,  K  = 


•000,   E 
•927. 


A  depth  0  040  of  focus  is  assumed  (see  Note  to  1917  May  24d.). 


Corr. 

for 

Focus 

A 

Az. 

P 

0-C 

S. 

O-C. 

L. 

M. 

^ 

^ 

m. 

s. 

s. 

m.    s. 

s. 

m. 

m. 

Apia 

-0 

6 

11 

3 

45 

e2 

29 

-11 





5-9 

6-8 

Wellington 

-1 

6 

19 

8 

191 

e4 

47 

+  28 



— 

e91 

111 

Christchurcli 

-1 

9 

22 

4 

194 

— 

— 

9    53 

+  79 

iro 

17^7 

Rivevview 

-2 

4 

28 

0 

239 

e5 

44 

0 

e  10     14 

0 

e  12-1 

13-4 

Sydney 

-2 

4 

28 

0 

239 

7 

35      ' 

PR, 

11     29 

?SR, 

130 

16^3 

Melbourne 

-2 

9 

34 

0 

234 

7 

53     ' 

PR, 

11    41 

-12 

14-1 

20-6 

Adelaide 

-3 

2 

38 

3 

240 

e7 

59 

+  45 

i  12    53 

-   4 

e  16-9 

23-6 

Honolulu           E. 

-3 

9 

48 

4 

28 

— 

— 

— 

— 

18-3 

21-6 

N. 

-3 

9 

48 

4 

28 



— 

— 

— 

18-6 

24-4 

Perth 

-4 

5 

57 

2 

245 

17 

28 

?S 

(17     28) 

+  36 

29-5 

— 

Manila 

-4 

8 

68 

5 

297 

ell 

1 

+  25 

— 

— 

— 

— 

Batavia 

-4 

9 

72 

1 

270 

e  10 

51 

-   8 

e20      3 

+  11 

e  31-3 

— 

Berkeley 

-5 

1 

80 

7 

42 

— 

— 

— 

— 

e36-3 

— 

Victoria 

-5 

3 

86 

7 

34 

— 

— 

— 

— 

e  35-2 

42-7 

La  Paz 

-5 

6 

102 

9 

114 

el8 

31     ?PR, 

— 

— 

— 

— 

Kodaikanal 

-5 

7 

105 

3 

275 

61 

11 

? 

— 

— 

64-0 

70-7 

Chicago 

-5 

7 

106 

2 

51 

36 

52     ?SR, 

— 

— 

52-3 

— 

Ann  Arbor         e. 

-5 

8 

109 

1 

51 

— 

— 

— 

— 

73-4 

— 

Toronto 

-5 

9 

112 

5 

50 

— 

— 

— 

— 

59^9 

64-1 

Ottawa 

-6-0 

115 

4 

49 

— 

— 

— 

— 

e56-8 

— 

Cape  Town 



121 

4 

199 

50 

55 

?L 

— 

— 

(50-9) 

— 

Edinburgh 

— 

146 

0 

3 

— 

— 

— 

— 

73^3 

94-3 

Eskdalemuir 

— 

146 

6 

4 

23 

17 

?PR, 

— 

— 

— 

— 

Hamburg 

— 

147 

5 

350 

e  19 

31 

-21] 

— 

— 

e69-3 

74^3 

Stonvhurst 

— 

148 

1 

3 

71 

17 

?L 

— 

— 

(71-3) 

930 

De  Bilt 

— 

149 

7 

354 

19 

35 

-20] 

— 

— 

e68-3 

830 

Budapest 

— 

150 

3 

334 

e57 

17 

? 

— 

— 

e72-3 

— 

Oxford 

— 

150 

3 

2 

— 

— 

— 

— 

70-4 

89-9 

Vienna 

— 

150 

7 

337 

il9 

25 

-32] 



— 

e70-3 

86-3 

Helwan 

— 

150 

9 

292 

30 

17 

?S 

— 

— 

— 

— 

Uccle 



151 

0 

353 

e  19 

26 

■-31] 



— 

e67-3 

84-3 

Belgrade 



151 

7 

328 

e  19. 

16 

-42 

e  19    49 

? 

69-1 

— 

Strasbourg 

— 

152 

8 

349 

e  19 

31 

"-29 

— 

— 

e75-3 

78^3 

Paris 



153 

•2 

356 

el9 

33 

■-27" 

e  36    18 

? 

73-3 

86-3 

Padova 



154 

•7 

340 

19 

31 

■-31" 
-12° 

20      3 

? 

— 

— 

Moncalieri 



156 

2 

346 

e  19 

51 

36     25 

? 

75-8 

— 

Rocca  di  Papa 



157 

•6 

335 

e  19 

45 

r-21' 

— 



6  79-8 

— 

Pompeii             e. 

— 

157 

6 

330 

20 

30 

[  +  24. 

— 

— 

— 

— 

Coimbra 

— 

160 

5 

19 

— 

— 

— 

e74-3 

— 

Additional  readings  and  notes  :  WelUngton  gives  also  eP  =  +lm.53s.  Christ- 
church  SR,  = +10m.l7s.  All  readings  for  this  Observatory  are  given  for 
18h.    and    have    been    corrected.  Riverview    iS  = +10m.l9s.,     SRj  = 

+  llm.46s.,    SR3  = +llm.58s.,    MZ=+14-7ni.  Adelaide    i=+15m.47s. 

and     +19m.53s.  Perth    S=+23m.40s.    (?SR).  Ann    Arbor    LN  = 

+  731m.  Toronto  eL  = +62^6m.    and    +73-Cm.  Stonyhurst 

+  80m.5s.   aud    +91m.l7s.  De   Bilt  MN  =  +768m.  Helwan  FN  = 

+  36m.l7s.  Padova  SR,  = +20m.49s.  Rocca  di  Papa  cE  = +19m.47s. 

iPM  =  +  19m.59s.  Belgrade  ePN  =  +  18m.  12s. 


April  25d.     Readings  also  at  2h.  (Riverview),  7h.  (near  Kobe,  Osaka,  Nagasaki, 
Hukuoka,  and  Mizusawa),  14h.  (near  Tacubaya),  23h.  (near  Athens). 


April  26d.     Readings  at  2h.   (Uccle),  4h.   (Taihoku),   llh.   (near  Taihoku),   14h. 
(Helwan),  15h.  and  19h.  (La  Paz), 
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April  27d.  2h.  5m.  16s.     Epicentre  0°-4S.  20'0W.  (as  on  1918  June  3d.). 

A  =  +  -940,  B  =  -  -342,  C  =  -  007  ;         D  =  -  -342,  E  =  -  -940  ; 
G  =  --007,  H=+-002,   K  = -1-000. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

g 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Algiers 

42-0 

27 

e  8   15 

0 

— 

— 

22-7 

38-2 

La  Paz 

501 

249 

e  9     8 

0 

e  16   18 

-    2 

23-7 

25-2 

Paris 

52-9 

18 

e  11  44 

?PRi 

— 

— 

25-7 

34-7 

De  BiJt 

E. 

56-6 

18 

— 

— 

18     2 

+  21 

8  24-7 

31-3 

X. 

56-6 

18 

— 

— 

— 

— 

e  25-7 

38-2 

Helwan 

57-4 

53 

18   44 

?s 

(IS  44) 

+  53 

(26-7) 

— 

Edinburgh 

57-9 

11 

— 

— 

— 

29-7 

Additional  notes  :    Algiers  gives  also  ?  =  - 
La  Paz  iP  =  +9m.l8s.,  T„  =2h.5m.  23s. 


-9m.57s.,  aU  readings  given  as  at  3h. 


April  27d.  Readings  also  at  Ih.  (Melbourne,  Wellington,  and  Riverview),  2h. 
(Strasbovirg),  6h.  (La  Paz),  9h.  (Kodaikanal  and  near  Calcutta),  lOh. 
(De  Bilt,  Eskdalemuii-,  Helwau,  and  Hamburg),  12h.  (near  Osaka),  13h. 
(near  Tokyo),  17h.  (Zurich),  ISh.  (near  Nagasaki),  21h.  (La  Paz,  Ottawa, 
and  San  Fernando),  22h.  (neair  Rocca  di  Papa  and  Pompeii). 

April  28d.  Readings  at  2h.  (La  Paz),  3h.  (Lick),  4h.  (La  Paz),  lOh.  (Paris. 
Hamburg,  Helwan,  Osaka,  Budapest,  Rocca  di  Papa,  Uccle,  and  De 
Bilt),  16h.  (La  Paz  and  Manila),  19h.  (Manila),  20h.  (Helwan,  La  Paz, 
and  De  Bilt),  21h.  (San  Fernando). 

April  29d.     Readings  at  19h.  (near  Osaka),  22h.  (Zurich),  23h.  (San  Fernando). 


April  30d.     Readings  at  2h.  (La  Paz  and  near  Athens),  6h.  (near  Tokj'o),  14h. 
(San  Fernando),  15h.  (near  Zurich  and  Chiu'),  17h.  (near  Zurich). 


1921.     May  Id.  5h.  38m.  56s.        Epicentre  18°  5N.  104°  5W. 

(suggested  by  Ottawa). 

A  =  -  -237,  B  =  -  -918,  C  =  +  -317  ;  D  =  -  -968,  E  =  +  -250  ; 

G  =  --079,   H  =  --307,  K  =  --948. 


A 

Az. 

P. 

O-C, 

S. 

O-C 

L. 

M. 

g 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mazatlan 

51 

340 

4  44 

? 

— 

— 

5-8 

6-4 

Tacubaya 

E. 

51 

80 

1   28 

+    9 

— 

— 

2-6 

2-7 

z. 

51 

80 

1   26 

+   7 

— 

— 

2-5 

3  0 

Oaxaca 

7-5 

100 

2  55 

+  61 

— 

— 

4-6 

5  0 

Tucson 

E. 

14-9 

338 

3   42 

+    4 

6  30 

0 

7-2 

8-4 

N. 

14-9 

338 

— 

— 

e  6  51 

+  21 

e  8-2 

9-6 

St.  Louis 

E. 

23-6 

29 

e  5   19 

-   5 

9  40 

+    4 

110 

151 

N. 

23-6 

29 

— . 

— . 

9  34 

-    2 

— 

14-9 

Lick 

E. 

241 

325 

e  5   27 

-   2 

e  10     3 

+  17 

e  11-8 

— 

N. 

24  1 

325 

e  5   27 

-   2 

e  10     5 

+  19 

e  11-7 

— 

Berkeley 

E. 

24-9 

325 

e  5  39 

+    2 

e  10   24 

+  23 

e  12-2 

161 

Balboa  Heights 

E. 

26  0 

108 

7      4 

2 

— 

— 

— 

— 

Chicago 

27-3 

28 

5  50 

-ii 

10  42 

-   4 

13-7 

17-2 

Ann  Arbor 

E. 

29-6 

32 

6   28 

+  4 

11   52 

+  25 

181 

190 

N. 

29-6 

32 

6     4 

-20 

— 

— 

180 

190 

E. 

29-6 

32 

6  16 

—   8 

— 

— 

18-5 

— 

N. 

29-6 

32 

5  52 

-32 

— 

— 

180 

— 

Cheltenham 

E. 

31-3 

46 

7   23 

+42 

e  18  14 

I 

e  20-9 

21-4 

X. 

31-3 

46 

— 

— 

— 

17-9 

20-4 

Georgeto«Ti 

E. 

31-3 

45 

7   22 

+  41 

11   54 

—    2 

e  20  1 

21  1 

N. 

31-3 

45 

7   22 

+  41 

11    52 

-    4 

e  201 

22-2 

Washington 

31-3 

45 

6  58 

+  17 

11   46 

-10 

14-4 

— 

Toronto 

32-8 

35 

— 

— 

12   52 

+  31 

i  20-9 

27-9 

Continued  on  next  page. 
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p.       O-C.  S.  O-C.        L.  M. 


^ 

„ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Saskatoon              n. 

33-5 

1 

6 

43 

-18 

12 

15 

-17 

15-6 

— 

Victoria 

33-6 

339 

(7 

38) 

+  37 

(12 

4) 

-30 

12-1 

19-0 

z. 

33-6 

339 

6 

49 

-12 

— 

— 

22-3 

Ithaca 

33-7 

39 

e  7 

19 

+  17 

e  11 

46 

-50 

e  17-6 

— 

Ottawa 

35-9 

37 

7 

4 

-17 

12 

50 

-19 

e  17-3 

22-6 

Northfield 

370 

39 

e  8 

34 

+  64 

13 

4 

-20 

e  15-2 

— 

Halifax                   n. 

42-9 

43 

e  8 

4 

-13 

e  14 

14 

-33 

e  21-1 

— 

Sitka                       N. 

44-9 

338 

— 

— 

e  25-7 

— 

La  Paz 

500 

133 

9 

7 

0 

16 

24 

+    5 

23-2 

29-9 

Honolulu                N. 

50-2 

282 

— 

16 

29 

+    8 

23-6 

25-2 

Edinburgh 

80-9 

34 

12 

23 

-   1 

22 

36 

+   2 

431 

49-8 

Eskdalemuir 

810 

34 

i  12 

28 

+    3 

22 

49 

+  14 

391 

43-2 

Stonyhurst 

82-0 

37 

12 

34 

+    4 

23 

28 

-18 

47  1 

49-6 

Coimbra 

82-6 

50 

i  12 

35 

+    1 

23 

9 

+  16 

e  37-1 

56-2 

West  Bromwich 

82-7 

38 

12 

35 

+    1 

23 

5 

+  11 

— 

— 

Oxford 

83-4 

39 

il2 

44 

+   6 

23 

4 

+   3 

40-4 

50-3 

Kew 

84-1 

39 

23 

4 

?S 

(23 

4) 

-   5 

— 

50-1 

San  Fernando 

85-5 

52 

11 

46 

-65 

22 

16 

-69 

— 

53-2 

Paris 

86-8 

40 

i  12 

56 

-   2 

e  23 

22 

-17 

491 

51-1 

De  BUt 

86-9 

35 

13 

1 

+   3 

23 

32 

-   8 

e  51-1 

— 

Uccle 

87-0 

37 

e  12 

54 

-    5 

e  23 

30 

-11 

6  42-1 

52-1 

Granada 

87-1 

51 

i  13 

1 

-r    1 

23 

35 

-   7 

— 

— 

Hamburg 

88-7 

33 

e  13 

2 

-   7 

e  23 

36 

-24 

e46-l 

58-9 

Tortosa 

88-8 

47 

13 

3 

-   6 

23 

33 

-28 

37-8 

67-6 

Barcelona               e. 

89-6 

45 

e  13 

3 

-11 

e  23 

37 

-33 

e  48-8 

57-5 

N. 

89-6 

45 

- 

— 

- 

— 

e44-7 

54-8 

Besancon 

89-6 

40 

— 

- 

— 

23 

46? 

-24 

52-1 

— 

Strasbourg 

900 

38 

e  13 

8 

-   8 

23 

30 

-44 

e  40-1 

54-8 

Moncalieri 

91-7 

41 

e  13 

15 

-10 

21 

18 

-194 

39-1 

56-9 

Algiers 

92-3 

49 

e  13 

18 

-11 

23 

53 

-45 

421 

56-1 

Vienna 

950 

35 

i  13 

33 

-10 

24 

13 

-53 

e  48-0 

56-1 

Pola 

95-4 

38 

- 

— 

e  23 

40 

-90 

e  53-7 

57-7 

Wellington 

95-4 

229 

_ 

— 

e  24 

4 

-66 

44-3 

47-1 

Rocca  di  Papa 

96-4 

42 

i  13 

42 

-   9 

i  24 

22 

-58 

e  541 

61-2 

Budapest 

96-9 

34 

- 

— 

e  23 

58 

-87 

e  45-4 

56  1 

Pompeii                  E. 

98-1 

42 

17 

4 

?PRi 

- 

— 

59-1 

— 

Riverview 

111-8 

240 

- 

— 

e  28 

58 

+  74 

e  52-5 

621 

Zi-ka-wei 

113-6 

319 

— 

- 

— 

- 

— 

e  64-4 

— 

Hehvau 

115-6 

41 

20 

4 

?PR, 

- 

— 

— 

— 

ISIelbourne 

117-3 

236 

- 

— 

29 

58 

+  90 

53  0 

66-2 

Adelaide 

122-2 

240 

- 

— 

- 

— 

e  64-8 

76-1 

Manila 

124-3 

304 

_ 

— 

- 

— 

e  81-1 

89-1 

Cape  To^vn 

127-2 

119 

- 

— 

- 

— 

— 

771 

Simla 

130-4 

359 

— 

- 

— 

— 

- 

— 

e  59-3 

— 

Kodatkanal 

151-2 

356 

e  13 

58 

?L 

- 

— 

88-2 

92-0 

Colombo 

154-3 

350 

95 

4 

?L 

- 

— 

(95-1) 

991 

Additional   readings:      Berkeley   gives   also   MN=+17-lm.  Georgetown 

SRi= +17m.48s.  Toronto    PR,  = +8m.l6s.,    eL=+23-9m.,     +62-lm., 

and   +641m.  Saskatoon  PR,N  = +7m.48s.,  To  =5h.38m.40s.         Ithaca 

LE  =  +21  ■2m.         Ottawa  PRj=  +8m.22s.,  MN=  +19-9ui.,  T„  =5h.38m.43s., 
epicentre    18°-5K.    104°-5W.,    as   adopted.  Halifax    SRjN  = +17m.29s., 

To=5h.38m.43s.  La   Paz   iPN  = +9m.l3s.,    To  =5h.38m.54s.,   epicentre 

20'-5N.     102°-0W.  Honolulu     SR,N  = +20m.28s.,     SRjN  = +21m.36s. 

Eskdalemuir  MN=+48-4m.  Uccle  SR,  = +29m.34s.,   SRj  = +33m.22s. 

Hamburg    MN=+53-5m.,    MZ=+60-lm.  Strasbourg    MN=+54-lm. 

Moncalieri     MN=+55-lm.  Vienna     MZ=+56-8m.  Pola    MN  = 

+  56 •9m.  Wellington  e  = +29m. 4s.  and   +37m.4s.  Riverview  MN  = 

+  59-4m.  Melbourne  PRj  =  +25m.4s.?,  SRi  =  +36m.408.,  PRj  corrected 

by  —40m. 


May  Id.  Readings  also  at  Oh.  (Taihoku  and  Manila).  Ih.  (near  Zurich  and  Chur), 
3h.  (Florence,  Manila,  Zi-ka-wei,  and  near  Taihoku),  4h.  (De  Bilt),  7h. 
(La  Paz),  9h.  (Taihoku),  llh.  (Taihoku  and  Manila),  12h.  (Fordham), 
14h.  (Batavia),  16h.  and  17h.  (2)  (Belgrade),  18h.  (near  Tokyo),  19h. 
(Manila  and  near  Batavia  (3)  ),  20h.  (near  Vera  Ouz),  21h.  (La  Paz, 
Tacubaya,  and  near  Puebla),  23h.  (Melbourne). 


May  2d.  Readings  at  7h.  (Manila,  Taihoku,  and  Florence),  13h.  (La  Paz),  16h. 
(Riverview  and  Wellington),  19h.  (Helwau),  20h.  (Belgrade),  21h.  (near 
Oaxaca),  23h.  (Mizusawa). 
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May  3d.  8h.  23m.  12s.     Epicentre  43°-5N.  7°-5E.  (as  on  1919  Nov.  28d.). 
A=+-719,   B  =  +-095,  C=+-688. 
A  P.  O  -C.  S.         O  -C.  L.  M. 


—  1-8 

6  2-6  — 


„ 

m.  8. 

8. 

m.  s. 

8. 

Marseilles 

1-6 

0  35 

+  11 

0  56 

+  11 

Besangon 

3-9 

(1    20) 

+  19 

1   20 

-27 

Zurich 

3-9 

e  0  55 

-   6 

i  1   35 

-12 

Strasbourg 

51 

e  1   17 

-   2 

e  2   12 

-   8 

Paris 

6-4 

e  1   52 

+  14 

e  2  51 

-   4 

Zurich  gives  iSZ  =  +lm.36s. 


May  3d.  lOh.  42m.  50s.     Epicentre  15°  OS.  172° -OW.  (suggested  by  Apia). 

A  =  -  -956,  B  =  -  134,  C  =  -  -259  ;  D  =  -  139,   E  =  +  -990  ; 

G=+-256,  H  =  +036,  K  =  --966. 

A       Az.  P.       0-C.         S.  O-C.        L.  M. 


Apia 

1-2 

11 

0   20 

+    2 

(0  38) 

+    5 

0-6 

— 

Riverview 

38-1 

234 

e  8   22 

+  43 

— 

— 

e  15-8 

20-3 

Honolulu        E. 

38-8 

21 

— 

— 

— 

17-8 

18-3 

Melbourne 

44-2 

230 

— 

6 

14  22 

-43 

— 

24-5 

La  Paz 

98-6 

109 

— 



— 

— 

48-8 

— 

Eskdalemuir 

138-8 

10 

— 



— 

— 

68-2 

— 

De  Bilt           E. 

142-9 

3 

— 



— 

— 

e  77-2 

— 

Vienna 

1461 

349 

19   22 

[-28] 

— 

— 

— 

— 

Paris 

146-2 

6 

e  19   25 

[-25] 

— 

— 

78-2 

78-2 

Strasbourg 

146-5 

0 

e  19   24 

[-26] 

— 

— 

— 

— 

Helwan 

153-9 

309 

97    10 

?L 

— 

— 

(97-2) 

— 

Additional  readings  and  notes  :     Apia  reading  given  as  on  Id.  Riverview 

gives    also    MN=+20-6m.  Honolulu    LN  =  +17-5m.,    MN=+19-0m. 

Eskdalemuir  reading  has  been  increased  by  Ih.  De  Bilt  eLN  =  +72-2ni. 

Helwan  PN  =  +  93m.  10s. 


May  3d.     Readings  also  at  Ih.  (Moncalieri),  4h.  (2),  oh.,  and  6h.  (La  Paz),  8h. 
(Capetown),  15h.  (Belgrade),  17h.  (Cape  Town),  19h.  (La  Paz). 


May  4d.  4h.  53m.  30b.     Epicentre  45"-0X.  135"0E.  (as  on  1919  May  16d.). 

A  =  -  -500,  B  =  +  -500,  C  =  +  -707  ;         D  =  +  -707,  E  =  +  -707  ; 
G  =  --500,  H=+-500,  K  =  --707. 

A       Az.  P.        O-C.         S.         O-C.         L. 


o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

10-0 

157 

e  14  20 

« 

— 

— 

— 

— 

Zi-ka-wei 

17-4 

222 

e  4   10 

'o 

e  7   26 

-    1 

— 

— 

Taihoku 

22-7 

213 

— 

— 

e  9  55 

+  36 

— 

— 

Manila 

32-6 

207 

— 

— 

e  11   14 

-64 

— 

— 

Bat  a  via 

57-1 

214 

■ — 

— 

— 

— 

e  25-6 

— 

Hamburg 

70-9 

329 

— 

— . 

— 

— 

e  33-5 

— 

Eskdalemuir 

73-7 

338 

— 

— 

— 

— 

37-5 

— 

De  Bilt 

73-8 

330 

— 

— 

— 

— 

e  36-5 

— 

Uccle 

75-1 

330 

— 

— 

— 

— 

e  35-5 

— 

Strasbourg 

75-8 

328 

— 

— 

— 

— 

e  36-5 

— 

Kew 

76-1 

335 

— 

— 

— 

— 

— 

44-5 

Oxford 

76-2 

335 

— 

— 

— 

— 

— 

45-6 

Paris 

77-4 

330 

— 

— 

— 

— 

e  38-5 

47-5 

Helwan 

78-0 

301 

37   30 

?L 

(25   30) 

?SR. 

(37-5) 

— 

Helwan  readings  are  given  as  PE  and  PN  respectively. 
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May  4d.  17h.  35ni.  488.     Epicentre  48° -ON.  18°  OE. 

A  =+-636,  B=+-207,  C  =  + -743  ;  D  =  + -309,   E 

G  =  +-707,   H=+-230,  K  =  --669. 

Very  doubtful.     The  material  is  not  at  all  good. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Budapest 

0-9 

126 

i  0   14 

0 

— 

— 

e  11 

— 

Vienna 

11 

283 

i  0   10 

-   7 

— 

— 

i  0-4 

2-8 

Belgrade 

3-6 

150 

e  0  45 

-11 

1   47 

+    8 

(1-8) 

3-2 

Pola 

4-3 

224 

ell 

-   3 

(e  2     0) 

+    2 

e  20 

2-5 

Lemberg 

4-4 

63 

— 

— 

e  2-2 

2-8 

Padova 

5-0 

240 

1   55 

+  38 

3   28 

?L 

(3-5) 

3-6 

Zurich 

6-4 

268 

e  1   23 

-15 

3   23 

?L 

(3-4) 

— 

Strasbourg 

6-8 

279 

e  2  43 

?S 

(e  2  43) 

-22 

6  3-6 

5-4 

Rocca  di  Papa 

7-3 

213 

i  4     0 

?L 

— 

— 

(140) 

4-6 

Hamburg 

7-5 

321 

— 

— 

e  3   12 

-12 

e4-2 

5-3 

Moncalieri 

7-7 

250 

e  1   32 

-25 

2  44 

-45 

4  0 

5-4 

Besancon 

8-2 

271 

4   14 

?L 

— 

— 

(4-2) 

6-2 

De  Bilt 

9-2 

301 

— 

— 

— 

— 

e  4-6 

61 

Uccle 

9-3 

293 

— 

— 

e  4   18 

+   8 

e  4-8 

— 

Paris 

10-3 

280 

— 

— 

e  5   16 

?L 

5-9 

6-2 

Cape  To«Ti 

81-9 

180 

— 

— 

— 

— 

— 

60-2 

Additional  readings  and  notes  :  Budapest  readings  have  been  increased  by  2m. 
Belgrade    P=+54s.  Vienna   gives    also   iPZ=+0m.5s.,    ePZ  =  +0m.4s., 

MN=+0-7m.,    MZ=+3-2m.  Pola  MN  = +2-4m.  Padova  PR,  = 

+  2m.30s.  Strasbourg  MN=+4om.  Rocca  di  Papa  eE=+2m.42s., 
eN  =  +4m.l2s.         Hamburg  MZ  = +5-6m.,  MN  = +6-3m.         De  Bilt  MN  = 

+  5  •8m. 


May  4d.  21h.  12m.  25s.     Epicentre  11°0S.  176'0W.  (as  on  1918  Aug.  Id.). 

A  =  -  -979,  B  =  -  068,  C  =  -  -191  ;  D  =  -  -070,  E  =  +  -997  ; 

G  =  +-190,  H  =  +013,   K  =  --982. 

If  we  accept  the  Apia  observations  as  exact  we  must  \vrite  A  =3°-3,  To  = 
21h.l3m.7s.  This  makes  Manila  and  Batavia,  in  azimuths  nearly  opposite 
to  that  of  Apia,  also  require  a  diminished  A  ;  thus,  agreeing  with  the  revised 
observations  of  [P],  viz.  [—41s.],  [— 3Ss.],  and  [—38s.]  in  requiring  a  deep 
focus.  But  the  evidence  is  too  slight  to  justify  a  definite  assumption  of 
this  kind. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 

o  o  m.  fi.  s.         m.  s.  8.  m.  m. 

1   34      +17         (2   13)       -   4 
e  16  45  ?  —  — 


Apia 

Honolulu 

Riverview 

Manila 

Batavia 

La  Paz 

De  Bilt 

Vienna 

Paris 

Strasbourg 

Helwan 


50 

36-9 

37-7 

67-4 

76-2 

103-6 

138-9 

141-4 

142-1 

142-2 

148-3 


125 

28 
228 
291 
270 
110 
359 
347 
2 
356 
311 


e  19  11 

17  11 

i  19  43 
e  19  47 
e  19  47 
103  35 


"iS    (e  19   11) 

—  i  21   27 
?  — 

—  e  42  35 
[+    1]        — 
[+   4]        — 
[+   4]  e  20   54 


-44 
-12 


2-2 
16-9 
e  15-6 


17-9 
17-1 


—       21-9 


?SR,  —  — 

—  —  21-7 

—  80-9  — 
J  e210  — 


Additional   readings:     Honolulu   gives   also    LN=+17-2m. 
=  +  9m. 298.         Vienna  MZ  =  +21-0m. 


Riverview   e  ? 


May  4(1.     Headings  also  at  16h.   (La  I'az),   17h.   (Hehvan  and  Budapest),   18h. 
(Vienna,  Budapest,  and  near  Athens),  20h.  (Helwan). 


May  5d.  Rcading.s  at  3li.  (Riverview),  5h.  (Batavia),  Oh.  (Mostar,  Sarajevo,  and 
Belgrade),  lOh.  (Wellington  and  near  Pompeii),  llh.  (Helwan  and  near 
Pompeii),  18h.  (La  Paz  and  near  Tokyo),  20h.  (Kobe  and  Helwan). 
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May  6d.     Readings  at  2h.  (near  Algiers),  3h.  (Manila),  4h.  (Helwan),  7h.  and  lOh. 
(La  Paz),  14li.  (Taihoku  and  near  La  Paz),  I6I1.  (Manila). 


May  7d.     Readings  at  2h.  (La  Paz),  3h.  (Helwan),  4h.  (near  Batavia),  13h.  and 
•22h.  (La  Paz). 


May  8d.     Readings  at  6h.  (La  Paz  and  near  Mostar),  llh.  (La  Paz),  18h.  (Manila 
and  near  Mizusawa),  21h.  (La  Paz). 


May  9d.  Readings  at  Ih.  (near  Port  au  Prince),  4h.  (Vienna),  5h.  and  9h.  (La 
Paz),  lOh.  (Apia).  12h.  (La  Paz),  13li.  (Helwan).  I6I1.  (La  Paz),  17h. 
(Helwan),  lOh.  (Taihoku),  20h.  (Manila),  22h.  (Manila). 


May  lOd.  4h.  55m.  50s. 
A=+-686,  B  = 


Epicentre  41°0N.  24°-6E.  (as  on  1919  Oct.  9d.). 

+  •314,  C= +656  ;  D  =  + -416,   E  =  - -909  ; 

=  +  •596,   H=+273,   K  =  -755. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

0 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

32 

192 

1     0 

+  10 

1  33 

+    5 

e  1-6 

20 

Belgrade 

4  9 

324 

e  1   40 

+  24 

— 

— 

4  3 

Sarajevo 

5-4 

305 

e  1   29 

+    6 

i  2   28 

0 

— 

34 

Mostar 

5-5 

297 

i  1   20 

+    1 

i  2   13 

-18 

— 

3-7 

Pompeii                e.       7  -6 

272 

1   34 

-21 

3   14 

-12 

— 

3-7 

Budapest 

7  6 

331 

e  3  45 

?L 

— 

— 

(3^8) 

— 

Pola 

8-7 

300 

e  2     3 

-   9 

— 

— 

e  4^7 

5  4 

Rocca  di  Papa    i 

9^0 

279 

i  1  53 

-23 

4   10 

+    7 

— 

46 

N 

.        9^0 

279 

— 

— 

4   15 

+  12 

— 

5  0 

Padova 

10-2 

300 

1   58 

-35 

9  52 

?L 

(9^9) 

Florence 

10-2 

290 

5   10 

?L 

— 

— 

(5-2) 

7-2 

Helwan 

12^4 

152 

8   10 

?L 

— 

— 

(8-2) 

— 

Moncalieri 

12  9 

293 

e  2   28 

-44 

— 

— 

63 

— 

Zurich 

131 

305 

e  3  21 

+    7 

— 

— 

— 

— 

Strasbourg 

141 

308 

e  3   24 

-    3 

e  8     7 

?L 

e  101 

— 

Besancon 

14-6 

302 

3  46? 

+  12 

8  31 

?L 

(8-5) 

10-2 

Hamburg 

16^0 

327 

e  4   10 

+  18 

— 

— 

e  9-5 

10-2 

Uccle 

171 

312 

e  4   10 

+    4 

e  7   22 

+    2 

e  9^8 

— 

Algiers 

17  2 

263 

e  3  41 

-26 

6   28 

-54 

14-2 

— 

De  Bilt 

17-3 

316 

— 

— 

e  7   38 

+  13 

96 

11-6 

Paris 

17-3 

304 

e  4     8 

-    1 

e  7   51 

+  26 

9-8 

112 

Tortosa 

181 

278 

e  1  10 

J 

(e  7   10) 

-32 

e  7-2 

12-5 

Oxford 

20^7 

310 

— 

— 

i  8   32 

-   6 

— 

14-6 

Eskdalemuir 

23-2 

318 

— 

— 

e  9   27 

-   2 

13-2 

— 

Edinburgh 

23-4 

319 

— 

— 

9   10 

-23 

— 

— 

Coimbra 

24-9 

279 

— 

— 

(e  9  26) 

-35 

6  94 

— 

Additional  readings:  Belgrade  gives  also  iP  =  +2m.26s.,  iSRi  = +3m.44s. 
Budapest  gives  also  e=+5m.3s.  Pola  MN=+7-lm.  Rocca  di  Papa 
L  =  +9^0m.  Padova     PR,  =  +7m.8s.  Helwan      PN=+13m.l0s. 

Hamburg      MZ=+12  3m.,      MN=+13-3m.  De      Bilt      MN  =  +10  8m. 

Coimbra  e  =  +  8m. 24s. 


May  lOd.  Readings  also  at  lli.  (La  Paz  (2)  and  Nagasaki),  2h.  and  3h.  (Helwan), 
4h.  (Florence  and  Lemberg),  8h.  (near  Algiers),  llh.  (Helwan),  12h. 
(Apia  and  La  Paz),  15h.  (near  Mizusawa),  18h.  (near  Vera  Cruz  ,Oaxaca, 
and  Tacubaya),  20h.  (La  Paz). 


May  lid.  Readings  at  Oh.  (near  Vienna),  Ih.  (near  Pompeii  and  Rocca  di  Papa), 
3h.  (La  Paz  (3)  and  Apia),  4h.  and  6h.  (Manila),  9h.  (La  Paz),  llh.  (near 
Mizusawa),  12h.  (near  Tokyo,  Mito,  Tyosi,  and  Mizusawa),  14h.  (near 
Rocca  di  Papa),  16h.  (Helwan),  18h.  (Helwan,  Strasbourg,  and  near 
Rocca  di  Papa). 


May  12d.  3h.  40m.  14s.     Epicentre  6°-oS.  153=-5E.  (as  on  1918  Jan.  4d.). 

A  =  -  -889,  B  =  +  -443,  C  =  -  113  ;  D  =  +  -446,   E  =  +  -895  ; 

G  =  +101,  H  =  -051,  K  =  --994. 

The  antipodal  stations  suggest  an  increase  of  To  or  a  high  focus.  The  latter  is 
contradicted  by  the  observations  near  the  epicentre,  which  suggest  rather  a 
deep  focus. 
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o 
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4 
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31 

6 
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9 
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— 

— 

— 

— 

16-8 

— 

Manila 

38 

5 
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e  7   25 
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— 

— 

— 
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39 

6 
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7   46 
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13  46 

-14 

181 

22-8 

Perth 

43 

3 
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8   15 
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14   51 
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23-9 

— 

Tokyo 

44 

1 

344 

— 

— 

— 

— 

e  16-8 

— 

Taihoku 

44 

3 

317 

— 

— 

e  14  46 

-20 

— 

— 

Batavia 

46 

4 

268 

e  8   13 

-30 
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-31 

e  22-8 

— 

Zi-ka-wei 

48 

7 

323 
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+  24 

— 

— 

— 

— 

Honolulu        E. 

55 

1 

58 

i  9  31 

-   9 
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-18 

25-6 

34-2 

N. 

55 

1 

58 

— 

— 

— 

— 

25-8 

34-6 

Kodaikanal 

78 

2 
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54      4 

? 

— 

— 

— 

— 

Berkeley 

89 

4 

52 

— 

— 

e  23  57 
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— 

— 

Victoria 

90 

5 

41 
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?S 

(23   12) 

-67 
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48-8 

Chicago 
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7 

45 

19   36 

?PRi 

29   24 

+  68 

e46-3 

— 

Toronto 
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8 

42 

— 

— 

— 

— 

63-8 
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Helwan 
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0 
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20  46 

?PRi 

(28  46) 

-11 

— 

— 

Cape  Town 

121 

4 
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32      1 

? 

— 

— 

— 
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Ottawa            E. 
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4 

39 

19  46 

[+47] 
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-221 
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— 
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6 
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— 

— 

— 
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61-8 

Hamburg 
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5 
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e  21  46 

?PR, 

— 

— 

e  56-8 

67-8 
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7 

327 

e  19  18 

[  +  13] 

— 

— 

e  63-8 
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Edinburgh 
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3 

344 

— 

— 

— 
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— 

De  Bilt 
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5 
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— 

— 

e  31     8 

+  84 

6  57-8 

60-6 

Eskdalemuir 
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8 
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e  21   12 

?PRi 

e  31     2 

+  76 

54-8 

70-7 

Uccle 
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8 

334 

e  21   20 

?PRi 

— 

— 

e  54-8 

59-8 

Stonyhurst 
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8 
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e  22   16 

?PRi 

— 

— 

— 

85-3 

Strasbom-g 
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9 
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— 

— 

— 

— 

e  68-3 

— 

Kew 
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1 

339 

— 

— 

— 

— 

— 

145-8 

Oxford 
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2 
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— 

— 

— 

— 

— 

77-4 

Rocca  di  Papa 
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5 
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e  19  28 

[+    8] 
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— 

— 
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Paris 
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e  21  46 
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— 

— 
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— . 
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4 
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e  22     7 

?PRi 

— 

— 

67-7 

. — 

La  Paz 
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8 

120 

e  6  42 

2 

22   50 

?PRi 

67-8 

70-3 

Tortosa 

138 

0 

329 

21  46 

iPR, 

— 

— 

3  113-8 

137-9 

Coimbra 

142 

6 

337 

e  20  46 

[+62] 

e  26     2 

? 

e  71-8 

— 

San  Fernando 

144 

8 

331 

— 

— 

— 

86-2 

116-2 

Additional  readings:    Riverview  gives  also  i=+6m.6s.,  PS  =+ 10m. 50s.  and 
+  llm.l3s.,      MN  =  +15-6m.,      MZ=+160m.  Svdnev    S=+13m.34s. 

Adelaide   i=+13m.52s.,   e=+16m.46s.  Perth    PR,  =  +  lOm.lSs.,    SR,  = 

+  18m.6s.  Batavia  i= +17m.26s.  Honolulu  eN  = +19m.46s.  Vic- 

toria    S=+29m.36s.      (?SR,).  Toronto     e=+59m.46s.,     eL  =  +73-2m. 

Ottawa    eLE  =  +37-3m.  De    Bilt     ePRi  = +21m.l4s.,     MN  =  +70-8m. 

Eskdalemuir  MN  =  +77 -7m.  Rocca  di  Papa  iPN  =  +  19m.49s.,      PRi  = 

+  21m.408.         Coimbra   eL=+55-8m.         San    Fernando    MN  =  +89-2m. 

May  12d.     Readings  also  at  5h.  (Toronto),  lOh.  (La  Paz),  16h.  (Helwan),  18h. 
(near  Tokyo). 


May  13d.  llh.  53m.  lOs. 
A 


Epicentre  34''-6N.  140°-7E.  (as  on  1920  July  13d.). 
=  --637,  B  =  +-521,  C=+-568. 
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L. 
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m.  s. 

s. 

m. 

m. 

Tyosi 

Tokyo 
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4-3 
4-5 
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272 
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0  33 
0   20 

0  31 

1  3 
1      8 

+  16 

0 

+    5 

-  4 

-  2 

(0  45) 
2     9 

-   3 

+   5 

0-8 
0-5 
0-8 
1-6 

1-1 

0-6 
0-9 
2-2 

Additional 
+  lm.20s. 

readings 

:      Tyoai  gives  also 

MN  = 

+  l-0m. 

Mizusawa 

PN  = 

69 


May  13d.  12h.  41m.  45s.  (i)    ) 

19h.  59m.  36s.  (II)   [  Epicentre  0°-7X.  117°-9E.  (suggested  by  De  BUt). 
21h.     9m.  208.  (ill)  ) 

A  =  -  -468,  B  =  +  -884,  C  =  +  -012  ;         D  =  +  -884,  E  =  +  -468  ; 
G  =  -006,  H  =  +011,  K  =  -1000. 


A       Az. 


P.       O  -C. 
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II 
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I 
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II 
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I 
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II 

III 
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I 
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I 
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13 

13 

13 

14 

14 

14 

32 

32 

38 

38 

38 

41 

41 

46 

46 

46 

46 

86 

86 

99 
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104 

104 

104 

104 

104 
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104 

104 

106 
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163 
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238 
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12 
12 
12 
182 
182 
280 
280 
280 
286 
286 
141 
141 
141 
141 
300 
300 
325 
323 
323 
323 
324 
324 
324 
324 
324 
324 
329 
329 
160 


m.  s. 

e  3  12 

e  3  16 

e  3  0 

e  3  55 

e  5  1 

e  3  14 


26  48 
23   28 


e  13  45 


24   15 
24   24 


m.  s. 


-   1 

+  3 
-13 
+  26 
+  91 
-15 

I 


16   36 
15      0 


Ih  — 

—  20   24 

—  23   40 

?  — 

?L  — 


IS 

?S 


e  20  12 

e  18  29 
15     4 

(24  15) 

(24  24) 


—    e  26     6 


e  19  50      ?PRi  e  26     4 


0-C. 

s. 


16     2        +18 


?L 

?L 


?L 
?L 


-32 
+  37 
+  46 


+  28 


-32 


L. 

m. 

e  7-6 

i  7-3 

8-5 

7-9 

8-5 

(16-6) 

21-4 

(24-2) 

31-4 

28-7 

31-4 

26-6 

e  18-8 

e  27-9 

e  25  0 

23-7 

(48-2) 

50-7 
6  54-2 
e  28-4 
e  53-7 
e  58-2 
e  56-2 
e  59-4 
e  57-4 
e  56-7 
e  55-7 
55-2 
55-7 


M. 
m. 
9-5 

8-8 
9-9 
9-3 
8-5 
9-2 


33-2 
32-4 
31-7 
32-5 
32-3 
26-2 
33-2 
33-2 
281 


67-9 
57-7 
73-2 
621 
59-5 
57-4 


Additional  readings  :      Batavia 
+  6m.50s.,  MX  =  +7  ■4m. 
Perth    (II)    PRi= +13m.25s., 
Colombo  (II)  P=19h.52m.0s. 
+  32-7m.,   (Ill)  MX  = +31  ■9m. 


20   15    [+    5]        — 

(II)  IS?  = +8m.26s.,   eL=+16-4m.,   (in)   S  = 

Manila  (ii)  MN=+86m.,  (in)  MX=+8-7m. 

(Ill)  PRi  = +12m.l4s.,        SRi  = +19m.49s. 

Riverview  (i)  MX  =  -26-8m.,   (ii)  MX  = 

Helwan  (ii)  PX  =  +29m.24s. 


May  13d.  Readings  also  at  5h.  (La  Paz  (3)  ),  6h.  (Helwan  and  La  Paz),  8h. 
(La  Paz  (2)  ),  9h.  (La  Paz  and  Helwan),  lOh.  (Helwan  and  La  Paz  (3)  ), 
llh.  (La  Paz  (2),  Helwau,  and  near  Tokyo).  13h.  (near  Mostar),  14h. 
(La  Paz  (2)  ),  15h.  (Helwan  and  La  Paz  (2)  ),  19h.  (near  La  Paz  (2)  ), 
20h.  (Batavia  and  Manila). 


May  14d.  llh.  17m.  45s.     Epicentre  0'-7X'.  117°-9E.  (as  on  May  13d.,  suggested 

by  De  Bilt). 


A  =  - 


■468.  B  =  +  ■884,  C  =  +  -012  ;  D  =  +  -884,  E  =  +  -468  ; 

G  =  --006,  H  =  +OH,  K  =  -1000. 
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— 
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— 
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e  22-8 
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— 

— 
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0 

— 

— 

CoiUimied  on  next  page. 
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E. 

86-7 

300 

13  39 

+  42 

— 

— 

58-0 

N. 

86-7 

300 

18   15 

?PRi 

— 

— 

— 

57-5 

Lemberg 

920 

320 

— 

— 

23   51 

-44 

— 

25-5 

Budapest 

95-5 

319 

e  18  15 

?PRi 

e  26   15 

+  64 

e54-2 

— 

Hamburg 

99-9 

325 

e  17   53 

?PRi 

e  24   24 

-91 

e  52-2 

58-2 

Rocca  dl  Papa 

E. 

100-8 

313 

e  17   27 

[-22] 

i  18   15 

?PRi 

— 

18-5 

N. 

100-8 

313 

e  18  10 

?PRi 

il8  35 

?PRi 

— 

— 

Strasbourg 

102-6 

320 

16  45 

[-71] 

— 

— 

42-2 

58-2 

Moncalieri 

103-6 

317 

e  18  29 

?PR, 

28  34 

+  125 

42-6 

— 

Besancon 

104-1 

319 

19     0? 

?PRi 

— 

— 

57-2 

— 

Uccle 

104-1 

323 

e  18  33 

?PRi 

e  24  55 

-99 

— 

55-2 

De  Bilt 

E. 

104-3 

324 

— 

— 

e  24  46 

-110 

e  53-2 

601 

Paris 

105-8 

323 

e  18  49 

?PRi 

— 

— 

54-2 

67-2 

Edinburgh 

106-2 

330 

— 

— 

— 

— 

59-2 

— 

Eskdalemuir 

X. 

106-5 

329 

18  48 

?PR, 

e  25     3 

-114 

51-7 

59-8 

E. 

106-5 

329 

18  53 

?PRi 

125     5 

-112 

— 

60-2 

Kew 

106-5 

325 

(18   15) 

?PRi 

— 

— 

— 

18-2 

Oxford 

107-0 

325 

— 

— 

124  27 

-154 

— 

62-4 

Algiers 

109-2 

310 

e  18  57 

?PRi 

30     5 

+  164 

70-2 

75-8 

La  Paz 

1631 

160 

20   15 

[+    5] 

30  51 

? 

82-2 

— 

Additional  readings  and  notes  :  Batavia  gives  also  i=  +3m.9s.  and  +6in.l7s., 
MX=+6-9m.  Manila    MN=+9-3m.  Adelaide   i=+9m.27s.,    e  = 

+  llm.l5s.,  iSR,  = +17m.9s.,  i= +18m.l5s.  and  +18ni.39s.  Kodaikanal 

P    has    been    increased    by    lOm.  River-view    PS  = +15m.44s.,      SRi  = 

+  18m.56s.    and    +19m.9s.,    MN=+26-7m.,    MZ=+37-lm.  Honolulu 

SRiN= +36m.38s.  Budapest    e=+34m.l5s.  Uccle   e  =  +27m.45s. 

De  Bilt  ePR,  = +18m.31s.,  MX  = +57-6m.  ;    epicentre  as  adopted.  Paris 

MN=+55-2m.  Eskdalemuir    eX  =iE  = +28m.l3s.  La    Paz    S  = 

+  34m.20s.,  L=+94-2m.  and    +101-2m. 


May  14d.  12h.  27m.  24s.      Epicentre  29-=2S.  177°-OW.  (as  on  1919  Dec.  14d.). 

A  =--872,   B  =  -046,   C=--488;  D  =  --052,   E  =  + -999  ; 

G=+-487,  H  =  +-026,  K  =  --873. 


Wellington 

Riverview 

Sydney 

Adelaide 

Victoria 

Kodaikanal 

Toronto 

Ottawa 

Stonvhurst 

De  Bilt 

Uccle 


13-8 

27-5 

27-5 

37-8 

91-3 

108-5 

114-8 

117-8 

155-1 

157-1 

158-4 


Az. 

206 

251 

251 

249 

32 

272 

52 

51 

8 

357 

358 


P. 

m.  s. 

e  0     0 

e  5  53 

4  36 


O-C. 


-10 

-87 


S. 

m.    s. 

e  6     0 

;  10  59 


O-C. 


60  36       ?L  —  — 


Additional  readings:     Riverview  gives  also  MN=+13-9ni. 
+  19m.6s.         Ottawa  LE  =  +68 -6m.  and  +76 -6m. 


L. 
m. 

e  12-9 
12-4 

e  16-1 
58-4 
(60-6) 

e  62-0 

e  61-1 


—  —         —  —      e88-6 


M. 

m. 

6-6 
14-8 
14-6 
23-6 

65-2 
66-1 

621 
91-2 
85-6 


Adelaide  e  = 


1921.     May  14d.  20h.  18m.  3s.      Epicentre  29°  2S.  177°  OW. 


(as  at  12h.). 

A  =  --872,   B  =  -046,  C=--488;  D  =  --052,  E 

G  =  +-487,  H  =  +-026,  K  =  --873. 


+  -999  ; 


The  epicentre  given  by  Apia  9°-0S.  164°-0E.  was  first  tried  and  modified  to 
8"-0S.  160°-0E.  (a.s  on  1920  Mar.  22d.).  But  this  gave  large  positive  residiialfi 
for  the  antipodal  stations,  though  in  other  respects  fairly  satisfactory.  See 
note  at  end. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

o 

„ 

m.  8. 

s. 

m.    s. 

8. 

m. 

m. 

Wellington 

13-8 

206 

e  4  21 

+  58 

— 



— 

8-0 

Apia 

16-1 

18 

6  21 

?S 

(6   21) 

-36 

— 

9-2 

(^hristchurch 

16-6 

207 

7   57 

?s 

(7   57) 

+  48 

10-6 

12-8 

Riverview 

27-5 

251 

i  6   10 

+    7 

e  10  50 

0 

e  12-6 

16-2 

Sydney 

27-5 

251 

5   57 

-    6 

11     3 

+  13 

13-4 

15-6 

Adelaide 

37-8 

249 

e  7   27 

-   9 

i  13  57 

+  22 

e  18-0 

24-8 

Conlinued  on  next  page. 
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A 

Az. 

P. 

O  -C.          S. 

O  -C.        L. 

M. 

o 

o 

m.  s. 

s.        m.    s. 

s.           m. 

m. 

Honolulu        E. 

53 

8 

22 

9  16 

-16     i  i7      2 

-   4           — 

24-8 

N. 

53 

8 

22 

9  28 

-   4     i 16  58 

-   8    e  26-2 

29-6 

Perth 

57 

0 

249 

18     8 

?S          18     8 

+  22       31-8 

— 

Manila 

74 

2 

297 

e  11  57 

+  14          — 

—          — 

— 

Zi-ka-wei 

84 

2 

311 

— 

—         — 

—    e  44-0 

— 

Berkeley 

84 

3 

40 

— 

—    e  39  37 

?L      e43-3 

47-3 

Victoria 

91 

3 

32 

35   41 

?            — 

—           — 

46-5 

La  Paz 

97 

6 

114 

13   57 

-    1        26  30 

+  58       53-0 

57-8 

Colombo 

104 

7 

270 

53  57 

?L            — 

—       66-0 

690 

Kodaikanal 

108 

5 

272 

61  57 

?L            — 

—       710 

73-8 

Chicago 

108 

5 

51 

— 

—       25  57 

-78    e58-0 

— 

Ann  Arbor 

111 

4 

52 

— 

—         — 

—        62-5 

— 

Toronto 

114 

8 

52 

— 

—   e  27     9 

-59       30-4 

320 

Georgeto^vu 

115 

0 

58 

— 

—       56  57 

?L      e  62-0 

— 

Washington 

115 

0 

58 

— 

—         — 

—    e  66-6 

— 

Cape  To\vn 

115 

2 

194 

64     4 

?L           — 

—      (64-1) 

— 

Ithaca 

116 

5 

54 

— 

—         — 

—    e  65-4 

— 

Ottawa           E. 

117 

8 

51 

— 

—    e  26     3 

-149    e36-6 

— 

Edinburgh 

152 

9 

8 

— 

—         — 

—    e  85-0 

97-0 

Eskdalemuir 

153 

5 

8 

20  26 

[+25]        — 

—       85-0 

89-4 

Hamburg 

155 

350 

e  19  57 

[-5]        — 

—    e  78-0 

93-0 

Stonyhurst 

155 

8 

e  85   27 

?L            — 

—  (e85-4) 

152-0 

Helwan 

155 

279 

20  57 

[+55]      27   57 

?             — 

— 

De  Bilt           E. 

157 

357 

— 

—    e  44     3 

?      e83-0 

92-4 

N. 

157 

357 

— 

—         — 

—    e  80-0 

970 

Oxford 

157 

2 

7 

24   55 

?PR,        — 

—       44-0 

93-2 

Kevv 

157 

6 

6 

— 

—         — 

—           — 

99-0 

Budapest 

157 

9 

330 

— 

—         — 

—    e  85-0 

— 

Vienna 

158 

3 

335 

e  20     4 

[-2]        — 

—    e  49-0 

90-4 

Uccle 

158 

4 

358 

19  57 

[-9]        — 

—           — 

920 

Strasbourg 

160 

3 

351 

19  55 

[-13]        — 

—    e330 

— 

Paris 

160 

4 

1 

20   13 

[+   5]  e  33   23 

?          86-0 

102-0 

Moncalieri 

163 

8 

348 

e  20     7 

[-4]      29  47 

?          85-4 

— 

Florence 

164 

0 

338 

— 

—         — 

—           — 

51-0 

Rocca  di  Papa 

165 

2 

331 

e  20   15 

[+3]        — 

—           — 

39-0 

Coimbra         e. 

165 

5 

37 

e  27   52 

?PRi  e  43  57 

?      e  84-2 

— 

N. 

165 

5 

37 

e  24  14 

?PR,      32   14 

?      e85-0 

— 

Barcelona 

167 

7 

3 

— 

—         — 

—    e  87-5 

95-2 

Tortosa 

168 

1 

11 

e  18  57 

[-77]        — 

—    e  800 

107-8 

San  Fernando 

169 

4 

44 

21  33 

[+79]        — 

—       90-8 

98-4 

Granada 

170 

3 

33 

25  41 

?PR,        — 

—    e  72-0 

— 

Algiers 

172-4 

0 

e  20  23 

[+    7]  e  31   22 

?          490 

99-0 

Additional    readings  :       Christchurch    S 

?  =  +8m.57s. 

Riverview    ePRi  = 

+  6m.  50s.  and 

4-7m.4s., 

PS  = 

=  +  11m.  10s.,  MN  =  +15- 

4m.        Apia  +6n; 

.51s., 

T„=20h.l8m.21 

s.  ?    origin    9° 

-OS.    164 

'•OE.            Adelaide    e=+9m.3s 

,    i  = 

+  13m.27s.     and     +17m.l5s. 

Perth    S  =  +26m.22s.,     SR,  = +28m.45s. 

Honolulu  SRiE 

=  +22m.39s. 

Toronto  iL= +36 -2m.            Ottawa 

eE  = 

+  29m.57s. 

Georgetown 

LX=+67-lm.             Bu 

dapest    e=+89m.57s. 

Hambiu-g  MZ  = 

=  +100-0 

m. 

Eskdalemuir  eN=+22m.58s.   and   +34m.8s.. 

MN  =  +87-3m. 

De 

Bilt 

ePR.N  = 

+  20m.25s. 

Uccle    MN=+97-0m. 

Florence  gives 

P=19h.46m.2 

Coimbra  eLN=+64-lm.        San  Fernando 

MN=  +95-4m. 

Algiers  MN=+108-4m. 

With  To=20h.l8m.l5s., 

3picentre    8° -OS.    ISO^-OE.    (as 

on    1920    Mar. 

22d.), 

we  have  the  following  residuals  for  [P]  : — 

A 

[P] 

s. 

A             [P] 
o                  s. 
1350           +31 

Hamburg 

128-4 

+  30 

Paris 

Vienna 

129-4 

+  35 

Rocca  di  Papa      135-6          +32 

Eskdalemmr 

130-8 

+  53 

Moncalieri 

135-9           +23 

Uccle 

132-6 

+  21 

Tortosa 

142-4           -59 

Strasbourg 

133-2 

+  17 

Algiers 

144-4           +21 

Near  the  epicentre  the  solution 

is  not  unsuitable  : — 

A 

P. 

S. 

L. 

A        P.        S. 

L. 

o 

s. 

s. 

m. 

o               8.              S. 

m. 

Riverview       27-1 

-   1      - 

-    5 

12-4 

Honolulu 

50-5       0      +23 

26-0 

Sydney             27  1 

-14      +    8 

13-2 

Zi-ka-wei 

53-8     —         — 

43-8 

Apia                  28-3 

-   2 

— 

— 

Colombo 

81-3        ?          — 

65-8 

Adelaide          33-4 

+  15      +75 

17-8 

Kodaikanal 

84-3        ?          — 

70-8 

ChristchiU'ch  37-2 

+  13 

— 

10-4 

Berkeley 

85-4     —          ? 

43-1 

Perth               47-4 

—    +130 

31-6 

Victoria 

87-3        ?          ? 

The  columns  for  1 

'  and 

S 

ire  residuals  ; 

that  for  L  is  L 

-T.. 

72 


May  14d.  22h.  9in.  30s.     Epicentre  20''0N.  103^0W. 

A  =  --211,   B  =  --916,   C=+-342;  D  =  --974,   E^ 

G  =  --077,  H  =  --333,  K  =  --940. 


•225; 


z^ 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

, 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tacubaya 

3 

6 

99 

1   15 

-rl9 

— 

— 

2-5 

3  0 

Mazatlan 

4 

5 

316 

1   11 

+     1 

(2     1) 

-   3 

20 

3-9 

Puebla 

4 

6 

101 

0  41 

-30 

(2     1) 

-   5 

2  0 

2-3 

Vera  Cruz 

6 

5 

95 

2     1 

+  22 

— 

4-0 

4-9 

Oaxaca 

6 

6 

115 

3  41 

?L 

— 

— 

5-5 

5-9 

Tucson 

E. 

14 

2 

332 

3  46 

+  17 

— 

— 

6-8 

8-7 

N. 

14 

2 

332 

3   23 

-   6 

— 

— 

e  80 

8-9 

Denver 

E. 

19 

8 

356 

— 

— 

— 

— 

9-5 

12-5 

N. 

19 

8 

356 

— 

— 

— 

— 

100 

10-0 

Berkeley 

E. 

24 

5 

321 

i  5   17 

-16 

— 

— 

— 

13-8 

N. 

24 

5 

321 

e  5     7 

-26 

— 

— 

— 

14-8 

Chicago 

25 

4 

27 

5  40 

-   2 

10     8 

-   3 

12-3 

Ann  Arbor 

27 

6 

32 

— 

— 

— 

— 

15-8 

— 

Georgetown 

29 

2 

44 

e  6  41 

+  21 

— 

— 

20-6 

— 

Wasliington 

29 

2 

44 

6     0 

-20 

20  30 

?L 

(20-5) 

— 

Clieltenhani 

E. 

29 

3 

45 

7      9 

+  48 

11   54 

+  32 

— 

18-3 

N. 

29 

3 

45 

7      4 

+  43 

— 

— 

14-2 

20-7 

Toronto 

30 

8 

35 

— 

— 

e  12  42 

+  54 

— 

31-4 

Ithaca 

31 

6 

40 

e  7   30 

+  47 

— 

— 

e  18-2 

— 

Victoria 

32 

8 

336 

— 

— 

(11     9) 

-72 

11-2 

18-7 

Ottawa 

33 

9 

36 

e  7     0 

-   4 

e  12  30 

-  9 

e  19-2 

— 

Xorthfield 

34 

9 

40 

— 

— 

e  15  30 

?SR, 

23-2 

— 

La  Paz 

50 

0 

136 

i  9     6 

-   1 

16   17 

-   2 

220 

26-5 

Honolulu 

N. 

51 

3 

282 

— 

— 

— 

— 

261 

26-4 

Eskdalemuir 

79 

0 

35 

e  4  30 

1 

— 

— 

38-5 

— 

Stonyhurst 

80 

0 

38 

— 

— 

— 

— 

— 

109-5 

Oxford 

81 

4 

39 

— 

— 

— 

— 

— 

49-2 

Kew 

82 

0 

39 

— 

— 

— 

— 

— 

48-5 

De  Bilt 

E. 

84 

8 

36 

— 

— 

— 

— 

e  42-5 

50-6 

N. 

84 

8 

36 

— 

— 

— 

— 

6  38-5 

45-7 

Uccle 

85 

0 

38 

— 

— 

— 

— 

e  37-5 

50-5 

Granada 

85 

2 

53 

i  12  49 

0 

— 

— 

— 

— 

Hamburg 

86 

7 

34 

e  15  30 

? 

— 

— 

e  45-5 

50-5 

Strasbourg 

87 

9 

39 

— 

— 

— 

— 

e  45-5 

50-5 

Vienna 

93 

0 

35 

13   21 

-11 

— 

— 

— 

66-4 

Additional   readings  and   notes  :     Puebla  readings  increased   by  5m.         Ann 
Ai-bor     gives      also      LN=-rl5-6ni.  Ithaca      LN  =  +20-9m.  Ottawa 

e=+8m.6s.,  eE=+16m.6s.  Honolulu  eE  =  +21m.2s.,  eN=+21m.l08. 
(mav  be  eSRi),  eE  =  +22m.35s.,  eX  =  +24m.30s.,  ME  =  +25 -5m.  Ham- 
burg MN  =  +53  ■5m. 


May  14d.  Readings  also  at  Ih.  (Manila),  2h.,  oli.,  and  9h.  (near  La  Paz),  12h. 
(Tokyo),  15h.  (Perth),  18h.  (Helwan),  19h.  (near  Mostar),  21h.  (Stras- 
bourg, Ottawa,  and  Toronto),  22h.  (near  Mizusawa). 


May  15d.  Readings  at  2h.  (near  Manila),  3h.  (near  Padova),  4h.  (La  Paz),  8h. 
(near  Sarajevo  and  Belgrade),  14h.  (Batavia,  La  Paz,  and  Manila), 
15h.  (La  Paz),  20h.  (near  Mizusawa),  22h.  (Tailioku). 


May  16d.  15h.  12m.  36s.     Epicentre  23°-5S.  178°-0E. 

A  =  -  -916,  B  =  +  032,  C  =  -  -399  ;         D  =  +  035,  E  =  +  -999  ; 
G=+-398,  H  =  --014,  K  =  --917. 


Apia 

Wellington 

Riverview 

Sydney 

Adelaide 

Honolulu 


Az. 


O-C. 


S. 


m.  s. 


13-7 
18-0 
25-6 
25-0 
36-0 
50-6 
50-6 


47  — 

188  e  3  30  -47 

240  e  5  43  -   1    e  10   15 

240          5   18  -26        10   12 

243  e  8     6  +44     i  12   24 

31          —  —         — 

31          —  —         — 

Contimied  an  next  page. 


O-C. 

8. 


—         5  24?    -37 


+  1 
-  2 
-46 


6-2 
e  12-0 
13-5 
e  17-2 
e  20-1 
e  25-5 


M. 


7-4 
15-9 
14-9 
23-4 
26-8 
48-1 
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Manila 

Lick 

Victoria 

Kodaikanal 

La  Paz 

Chicago 

Toronto 

Ottawa 

Helwan 

De  Bilt 

Paris 

MoncaUeri 

Tortosa 


67  o 
83-2 
89-0 
103-7 
104  0 
108-6 
114-9 
117-7 
149-7 
150-9 
154-4 
157-1 
162-6 


Az. 

301 

46 

35 

277 

117 

52 

50 

49 

289 

351 

353 

342 

354 


O-C. 


O-C. 


L. 


m.  s. 


e  11     0      -   1 


59  18        ?L 


30   24 


e  30   24  ? 

e  26   24    -128 


e  23   18      ?PRi 


e  37   42 
e  90   24 


?L 


e  44-1 

431 

(59-3) 

53-4 

55-4 

e  43-1 

e  63-4 

(64-4) 

e  87-4 

e  99-4 

49-8 

e  100-4 


M. 


461 


71-3 


97-8 
104-4 

106-8 


Additional  readings  and  notes:    Riverview  gives  also  MN=+14Sm.,  MZ  = 
+  16-2m.  Adelaide  e= -fl9m.54s.  Victoria  L  = +44 -Sm.  Toronto 

eL=+63-3m.   and    +68-5m.,   L?  =  +108-8m?  Ottawa  e?E  = +50m.24s. 

De  Bilt  MN=  +97  •4m. 

May  16d.  Readings  also  at  Oh.  (Helwan),  3h.  (near  Rocca  di  Papa  and  Florence), 
7h.  and  llh.  (La  Paz),  12h.  (Helwan),  loh.,  17h.  (2),  18h.,  and  19h.  (2) 
(La  Paz),  20h.  (Pompeii),  22h.  and  23h.  (2)  (near  La  Paz). 


May  17d.  23h.  14m.  45s.  (i)^  j    Epicentre  2rOX.  127°-0E.  (as  on  1919  May  16d.). 


-•562,   B  = +  -746,  C  =  +  -358  ;  D  = 

G  =  -  -216,  H  =  +  -286,  K  = 


+  -799,  E  =  +-602  ; 
-934. 


The  La  Paz  observation  suggests  that  To  might  be  increased  by  about  20s.  or 
more  ;  and  this  would  introduce  no  serious  discrepancy  elsewhere,  but  the 
material  is  scanty. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Taihoku 

6-4 

310 

— 

— 

— 

— 

e  4-8 

— 

I  Manila 

8-6 

223 

— 

— 

— 

— : 

e  5-1 

— 

II 

8-6 

223 

— 

— 

— 

— 

e  4-7 

— 

I  Zi-ka-wei 

11-4 

335 

e  2  57 

+    7 

— 

— 

— 

8-2 

II 

11-4 

335 

e  2  40 

-10 

e  5     6 

+    2 

— 

7-2 

I  Nagasaki 

12-1 

12 

e  1   20 

-100 

— 

— 

— 

— 

I  Osaka 

15-6 

27 

3  45 

-   2 

— 

— 

— 

— 

II 

15-6 

27 

— 

— 

— 

— 

— 

8-4 

I  Tokyo 

18-4 

35 

e  5  31 

+  09 

e  7    14 

-35 

e  9-9 

15-5 

II  Helwan 

84-4 

300 

23  40 

?S 

(23   40) 

+  28 

— 

— 

II  Vienna 

87-2 

323 

i  13     7 

+    7 

e  24   34 

+  51 

e  437 

55-2 

I  Hamburg 

88-0 

328 

e  13   15 

+  10 

— 

— 

— 

— 

II 

88-0 

328 

13     6 

+    1 

— 

— 

e  377 

48-7 

II  De  Bilt 

E. 

91-1 

328 

e  13  42 

+  20 

e  24     8 

-17 

e  35  2 

51-6 

II 

X. 

91-1 

328 

— 

— 

— 

— 

e  457 

52-2 

II  Uccle 

92-4 

327 

— 

— 

e  23  58 

-41 

e  45-7 

58-7 

II  Florence 

92  6 

320 

42   20 

?L 

— 

— 

(42-3) 

53-2 

II  Strasbourg 

92^7 

325 

e  13  40 

+   9 

e  24   21 

-21 

e  38-7 

50-9 

II  Rocca  di  Papa 

92^8 

316 

i  13  58 

+  27 

— 

— 

e  47-7 

54-2 

II  Eskdalemuir 

92^8 

334 

— 

— 

e  23  57 

-46 

46-3 

48-0 

II  Stonyhurst 

935 

333 

e  24  40 

'?S 

(24  40) 

-11 

— 

55-2 

II  ZMoncalieri 

940 

322 

— 

— 

e  24   29 

-27 

47-4 

— 

II  Kew 

941 

330 

— 

— 

— 

— 

— 

53-7 

II  Oxford 

94-4 

330 

— 

— 

i30  30 

?SR, 

41-9 

53-5 

II  Tortosa 

100-7 

322 

— 

— 

. — 

— 

e  47-7 

63-0 

II  Algiers 

101-7 

318 

— 

— 

— 

— 

43-7 

— 

II  Coimbra 

E. 

106-1 

325 

40   18 

? 

46  58 

? 

e  53-7 

59-1 

II 

N. 

1061 

325 

— 

— 

— 

— 

e  54-7 

590 

II  San  Fernando 

107-6 

323 

— 

— 

— 

— 

— 

56-2 

II  La  Paz 

165-0 

75 

(20   45)  [+33] 

— 

— 

— 

— 

Additional    readings    and 

notes  :    Zi-ka-wei 

(II)    gives 

also 

MN=  +8-lm. 

Osaka   (ii) 

\IN 

=  +13-J 

m. 

Tokyo 

(I)   MN=  +10-2 

m. 

Helwan 

PN  = 

+  22m.40s. 

Uccle  gives  its  readings  as 

on    ISd. 

Rocca 

di  Papa   L  = 

+511m. 

San  Fernando  MN  =  +68 -2m. 

May  17d.  Readings  also  at  5h.  (^Moncalieri  and  near  Lick),  6h.  (MoncaUeri), 
8h.  (Manila),  lOh.  (Manila),  llh.  (La  Paz  and  near  Athens),  13h.  (La 
Paz),  16h.  (Uccle),  21h.  (near  Mizusawa). 
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May  18d.  Readings  at  Oh.  (near  Algiers),  Ih.  (Algiers  and  near  Mizusawa),  5h. 
(Batavia),  7h.  (near  Tokyo,  near  Tacubaya,  and  Vera  Cruz),  8h.  (Manila), 
9h.  (De  Bilt),  121i.  (La  Paz),  13h.  (Apia),  loh.  (La  I'az),  16h.  (Manila). 
18h.  (near  Batavia),  20h.  (Taihoku  (2)  ),  23ti.  (near  Batavia). 

May  19d.  Readings  at  Oh.  (near  Tacubaya),  3h.  (La  Paz  and  Uccle),  4h.  (La  Paz 
(2)  ),  9h.  (near  Tacubaya),  14h.  (Hehvan),  15h.  (near  Oaxaca  and  Tacu- 
baya), 18h.  (La  Paz),  19h.  (Helwan),  22h.  (Florence  and  La  Paz). 


1921.     May  20d.  Oh.  43m.  10s.       Epicentre  35°  ON.  69°  OE. 

(as  on  1920  Feb.   27d.). 

A  =  +  -294,   B  =  +  -765,  C  =  +  -574  ;  D  =  +  -934,  E  =  -  -358  ; 

G  =  +-205,   H  =  +-536,  K  =  --819. 

This  old  origin  is  retained  in  spite  of  the  poverty  of  the  material  on  the  previous 
date.     A  focal  depth  of  0  -030  has  been  adopted. 

Corr. 


Simla 
Dehra  Dun 
Bombay 
Calciitta 

Kodaikanal 

Colombo 

Helwan 

Lemberg 

Athens 

Belgrade 

Budapest 

Mostar 

Vienna 

Pola 

Pompeii 

Zi-ka-wei 

Rocca  di  Papa 

Florence 

Zurich 

Strasbourg 

Moncalieri 

De  Bilt 

Besan^on 

ITccle 

Paris 

Manila 

Kew 

Dyce 

Barcelona 

Stonyhurst 

Eskcialemnir 

Edinburgh 

Algiers 

Tortosa 

Batavia 

Granada 

San  Fernando 

Coimbra 

Ottawa 

Toronto 

Victoria 

Ann  .\rbor 

Georgetown 

Washington 

Chicago 

Melbourne 

Riverview 

La  Paz 


for 

Foci 

IS  A 

-0- 

2    7- 

-0- 

3    8 

--0- 

9   16 

-1- 

3   21 

-1- 

3   21 

-1- 

6   25- 

-2- 

0   29- 

-2- 

1   32 

-2- 

1   32 

-2- 

3   35 

-2- 

3   36 

-2- 

4   37 

-2- 

5   38 

-2- 

5   39 

-2- 

5   40 

-2- 

5   40 

-2- 

7   42 

-2- 

7   42 

-2- 

7   43 

-2- 

7   43 

-2- 

8   44 

-2- 

9   45 

-2- 

9   46 

-2- 

9   46 

-3- 

0   47- 

-3- 

0   47- 

-3- 

0   48 

-3- 

1   49- 

-3- 

1   50 

-3- 

1   51 

—  3' 

2   51 

-3- 

2   51- 

-3- 

2   51- 

-3- 

2   52- 

-3- 

2   52- 

-3- 

2   52- 

-3- 

3   53- 

-3- 

♦   54- 

-3- 

5   57- 

-3- 

B   59- 

-3- 

B   59- 

-3- 

B   59- 

—  4" 

3   93- 

—  4" 

3   96- 

—  4' 

3   97- 

-4' 

*   98- 

—  4' 

t   99- 

—  4' 

t   99- 

-4' 

*  100- 

-  "t' 

t  101- 

-  4' 

5  103 

— 

137- 

Az. 


0-C. 


8. 


O-C. 


9 

117 

1 

50 

-  7 

e  3 

14 

-15 

_ 



9 

119 

1 

50 

-20 

_ 

_ 







5 

167 

3 

9 

-38 

6 

18 

-28 



6-5 

0 

122 

4 

26 

-11 

;8 

2j 

-15 

80 

8-4 

0 

122 

4 

32 

-  5 

(8 

20j 

+  3 

8-3 

8-6 

9 

161 

9 

56 

?S 

(9 

56) 

+  6 

110 

120 

8 

158 

— 

— 

- 

— 

12-3 

15-8 

0 

271 

6 

20 

-  7 

11 

26 

-  6 



26-2 

0 

271 

7 

26 

+  59 

12 

14 

-^42 



16-8 

7 

310 

e6 

44 

-16 

- 

- 

— 

e  14-7 

19-5 

3 

289 

e7 

5 

0 

il2 

36 

-  4 

e  18-3 

20-2 

9 

300 

i  7 

16 

-  2 

i  12 

56 

-  7 



19-3 

8 

307 

e6 

45 

-39 

e  12 

30 

-44 

el5-8 



9 

298 

i  7 

18 

-15 

i  13 

20 

-10 



13-4 

6 

309 

i7 

27 

-12 

9 

10 

?PRi 

il3-6 

17-8 

6 

309 

17 

42 

+  3 

- 

- 

— 

il3-6 

19-7 

5 

301 

e7 

47 

-  6 

i  13 

55 

-  8 

117-2 

17-7 

7 

296 

7 

54 

-  1 

14 

4 

-  3 

41-8 

— 

6 

80 

e7 

42 

-20 

- 

_ 

_ 





9 

296 

i  8 

4 

-  1 

i  14 

22 

-  2 

— 



5 

300 

8 

20 

+  11 

- 

- 

— 

— 

17-8 

9 

304 

e  8 

18 

0 

i  14 

50 

+  2 

— 

— 

3 

307 

18 

22 

+  1 

i  14 

55 

+  1 

e  19-8 

22-7 

8 

302 

8 

29 

+  4 

15 

3 

+  2 

19-5 

210 

6 

312 

8 

31 

+  1 

i  15 

12 

+  2 

e  19-4 

19-6 

7 

306 

8 

31 

0 

15 

21? 

+  10 

19-8 



2 

310 

i  8 

35 

+  1 

i  15 

21 

+  3 

19-3 



7 

310 

i8 

47 

+  3 

1  15 

42 

+  6 

19-8 

21-8 

8 

100 

e  7 

50 

-62 

- 

- 

— 

— 



0 

312 

5 

50 

9 

_ 

_ 

— 

_ 

31-8 

3 

320 

8 

55 

'  0 

15 

58 

+  3 

201 

20-6 

6 

298 

9 

4 

+  8 

i  16 

10 

+  11 

21-5 

26-4 

9 

314 

9 

2 

+  4 

14 

2 

-120 

20-4 

21-8 

1 

317 

i  9 

3 

+  4 

i  16 

9 

+  4 

23-6 

— 

1 

317 

9 

2 

+  3 

16 

10 

+  5 

20-8 

22-3 

3 

292 

9 

8 

+  7 

i  16 

21 

+  14 

23-8 

39-8 

0 

290 

9 

12 

+  7 

16 

27 

+  12 

22-7 

22-8 

5 

132 

9 

44 

+  30 

16 

31 

-  1 

— 



2 

295 

i  9 

40 

+  9 

i  17 

29 

+  24 

— 

— 

4 

295 

9 

2 

-43 

16 

56 

-35 

— 

26-1 

6 

300 

10 

1 

+  15 

117 

57 

+  23 

27-5 

29-3 

6 

300 

— 

— 

_ 

- 

— 

27-2 

28-2 

6 

336 

e  13 

0 

-12 

23 

15 

-51 

43-8 

— 

1 

338 



— 

_ 

_ 

— 

430 

45-1 

2 

9 

— 

— 

_ 

- 

— 

44-4 

— 

7 

340 





_ 

_ 



43-6 



7 

334 

e  16 

34 

?PR, 

123 

54 

-75 

— 

— 

7 

334 

el9 

45 

9 

23 

46 

-83 

— 

— 

2 

343 

13 

30 

-18 

23 

40 

-94 

40-8 

— 

3 

130 

— 

— 

- 

_ 

— 

— 

48  0 

1 

124 



— 

e32 

38 

?SR, 

e42-5 

461 

6 

284 

i  19 

24 

[-11] 

31 

56 

? 

61-8 

87-3 

For  Notes  see  next  page. 


75 

Notes  to  Mat  20d.  Oh.  43m.  10s. 

Additional  readings:  Athens  gives  also  iP  = +7in.lOs.,  PRiE  = +8ni.7s., 
MN  =  +20  0m.         Belgrade    gives   its   reading    Ih.    late.         Budapest   e  = 

+  8ni.23s.  Mostar   PRi  = +9m.26s.,   readings  given    Ih.   late.  Vienna 

i=+7m.44s.  Pola    MN=+17-4:m.  Rocca    di    Papa    iPN=+8m.6s. 

Strasbourg  SR,  = +17m.51s.,  MN  = +20-9m.,   MZ=+231m.  Barcelona 

SR,  = +18ni.27s.  Moucalieri  MN  =  +23-lm.  De   Bilt  MN=+26-3m. 

Epicentre     37°-9N.     67"-iE.  Uccle     PRi  =  +  10ni.32s.,     SRi=+18m.4s. 

Epicentre  37°-5N.   67°-3E.  Dyce  PR,  = +10m.56s.  Eskdalemulr  PR, 

=  +llm.4s.,  SRi?  = +18m.31s.,  SRj  = +20m.59s..  To  =0h.43m.l7s.  San 

Fernando  MN  =  +25-7m.  Coimbra  ePR,  =  +12m.lls.,  SR,N  =  +  19m. 21s. 

T„=0h.43m.l9s.  Ottawa  eN  = +18m.0s.,  LE  = +51 -Sua.  Toronto  eL 

=  +44  ^m.  Victoria      L  =  +38 •3m.  Ann  Arbor      LN  =  +45 •7m. 

Riverview     MN  =  +46-4m.  La  Paz     PR,  = +22m.6s.,      To  =0h.47m.l3s. 


May  20d.  13h.  22m.  Os.      Epicentre  2'^OS.  128°-5E. 

A  =  -  -622.   B  =  +  -782,  C  =  -  •OSS  ;  D  =  +  •783,   E  =  +  ^622  ; 

G=+-022,  H  =  -027,  K  =  -^999. 

A  high  focus,  as  indicated  by  La  Paz,  would,  in  some  ways,  suit  the  observa- 
tions better  ;   but  the  material  is  scanty. 

A        Az.  P.       0-C.         S.  O-C.        L.  M. 


Manila 

18-2 

336 

6  4  33 

+  14 









Batavia 

220 

258 

5     4 

-    1 

9      2 

-   3 

104 



Perth 

32-2 

200 

— 

— 

13   29 

+  78 

195 

— 

Zi-ka-wei 

33-9 

352 

e  6  58 

-   6 

— 

— 

— 

— 

Riverview 

38-2 

148 

e  8  32 

+  52 

— 

— 

e  22^9 

237 

Sydney 

38-2 

148 

16   12 

?S 

20  48 

?L 

261 

28^2 

Melbourne 

38-8 

159 

13  48? 

?S 

(13  48  0 

-   1 

19^82 

24^1 

Colombo 

49-4 

281 

— 

— 

— 

— 

— 

35  0 

H  el  wan 

97-2 

300 

37     0 

? 

— 

— 

(57  0) 

— 

De  Bilt 
Uccle 

1114 
1124 

326 
325 

— 

— 

e  560 

620 

La  Paz  155  2     139    120  19    [+17]        — 

Additional    readings:      Perth    gives    also    PR,  =  +9m.ls.,    SR,  = +17m.l08. 
Riverview  MN=+24^5m.         Melbourne  S=+16m.36s? 


May  20d.  18h.  15m.  40s.     Epicentre  43'SN.  ll''^2E.  (as  on  1920  Dec.  27d.). 
A=+-708,   B  =  +140,   C=+692. 


A 

Az. 

P. 

O-C. 

S. 

O 

-c. 

L. 

M. 

o 

o 

m. 

s. 

s. 

m.  s. 

B. 

m. 

m. 

Florence 

0-0 

— 

0 

8? 

+   8 

— 



— 

0-5 

Padova 

1-7 

17 

0 

18 

-   8 

0  50 

+ 

2 

— 

11 

Rocca  di  Papa 

E. 

2-3 

152 

— 

- 

— 

— 

— 

e  1-3 

2-5 

Moncaheri 

2-8 

295 

e  0 

51 

+    7 

— 

— 

— 

— 

Strasbourg 

5-3 

334 

e  2 

43 

?L 

— 

— 

(e  2^7) 

— 

Additional  readings  :   Florence  gives  also  P  = +0m. 32s.,  M  = +0^8m?  Rocca 

di  Papa  eE  =  +lm.44s.,  eN  =  +2m.l0s.  and   +2m.23s. 


May  20d.  Readings  also  at  Ih.  (near  Osaka  and  Tokyo),  2h.  (La  Paz  and  River- 
view), 3h.  (La  Paz),  41i.  (La  Paz  and  near  Osaka  and  Tokyo),  5h.  (near 
Osaka  and  Tokyo),  6h.  (Florence),  8h.  (Pompeii  and  Rocca  di  Papa), 
lOh.  (Rocca  di  Papa  (2)  and  Pompeii),  13h.  (De  Bilt,  Lemberg,  and 
Hamburg),  15h.  (La  Paz),  21h.  (La  Paz,  Rocca  di  Papa,  De  Bilt,  Belgrade, 
and  near  Athens). 
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1921.     May  21  d.  8h.  42m.  Os.       Epicentre  12°  5N.  124°  5E. 


•553,   B  =  +-805,  C=+-216;  D  =  +  824,  E  = 

G  =  -123,  H  =  +178,  K  =  --976. 


•566  ; 


A 

Az. 

P. 

O-C. 

s 

O-C. 

L. 

M. 

o 

m.  s. 

B. 

m. 

s. 

s. 

m. 

m. 

Manila 

4° 

0 

302 

e  1   21 

+  19 

— 

— 

2-4 

— 

Taihoku 

12 

8 

348 

e  3   24 

+  14 

(5 

41) 

+   2 

5-7 

9-4 

Zi-ka-wei 

18 

9 

352 

e  4  30 

+    2 

e  7 

54 

-   6 

— 

10-8 

Nagasaki 

20 

9 

13 

4  51 

-   1 

(8 

40) 

-   2 

8-7 

— 

Hukuoka 

21 

8 

14 

4   58 

—    5 

8 

58 

-   3 

115 

153 

Osaka 

24 

3 

22 

5   22 

-   9 

9 

29 

-21 

— 

18-5 

Jinsen 

25 

1 

4 

6  26 

+  47 

10 

53 

+  48 

— 

19-7 

Beta  via 

25 

6 

224 

e  5  42 

-   2 

— 

6  17-0 

— 

Tokyo 

27 

0 

28 

6     0 

+    2 

11 

20 

+  39 

e  15-5 

16-3 

Ootomari 

37 

5 

22 

3   10 

? 

- 

— 

— 

— 

Calcutta 

E.       35 

8 

291 

5   48 

-92 

10 

18 

-169 

141 

20-3 

K.        35 

8 

291 

5   54 

-86 

10 

48 

-139 

15-4 

22-9 

Colombo 

44 

3 

269 

9     0 

+  32 

14 

0 

-66 

25-0 

34  0 

Kodaikanal 

46 

1 

274 

14     6 

?S 

(14 

6) 

-83 

29  4 

31-9 

Adelaide 

49 

3 

164 

e  8  36 

-26 

i  16 

12 

+    2 

e  22-4 

43-6 

Riverview 

52 

8 

151 

9   18 

-   7 

e  16 

57 

+   3 

e  25-9 

30-3 

Sydney 

52 

8 

151 

8  30 

-55 

17 

0 

+   6 

27-2 

35-5 

Melbourne 

63 

8 

160 

9  30 

-   2 

17 

18 

+  12 

27  1 

38-4 

Wellington 

71 

0 

145 

— 

— 

e  21 

0 

+  22 

e  35-8 

400 

Honolulu 

E.        74 

4 

71 

11   51 

+   6 

21 

31 

+  12 

35-6 

45-8 

X.       74 

4 

71 

— 

i  21 

16 

-   3 

— 

310 

Helwan 

E.        86 

5 

300 

13   24 

+  28 

- 

— 

— 

60-1 

N.        86 

5 

300 

22  54 

?S 

(22 

54) 

-42 

— 

63-4 

Lemberg 

87 

1 

320 

e  13     0 

0 

e  23 

24 

-18 

e  51-3 

57-8 

Budapest 

91 

0 

310 

e  13   11 

-10 

23 

34 

-50 

e  500 

59-2 

Vienna 

92 

4 

322 

13   26 

-    3 

23 

33 

-66 

e  400 

58-5 

Hamburg 

93 

9 

327 

e  13  32 

—    5 

i  24 

7 

-48 

e  43  0 

58  3 

Victoria 

94 

8 

38 

— 

— 

(25 

16) 

+  12 

25  3 

53-8 

Pola 

95 

2 

319 

6  24   12 

?S    ( 

e  24 

12) 

-56 

e  54-7 

61-4 

Pompeii 

96 

1 

315 

14   14 

+  24 

18 

0 

?PR, 

— 

— 

De  Bilt 

97 

1 

327 

6  13  54 

-   1 

i  24 

23 

-64 

e  530 

60  7 

Rocca  di  Papa 

E.        97 

3 

316 

i  13  49 

—    7 

e  17 

40 

?PR, 

e  45-9 

57-4 

N.       97 

3 

316 

i  13  52 

-    4 

i  17 

46 

?PRi 

e  52-9 

— 

Strasbourg 

97 

5 

323 

13  47 

-10 

e  24 

20 

-71 

e  340 

61-9 

Dyce 

97 

7 

334 

24   13 

?S 

(24 

13) 

-80 

48-4 

58-9 

Uccle 

98 

2 

326 

e  17     0 

?PR, 

e  24 

28 

-70 

e  460 

62-4 

Edinburgh 

99 

0 

333 

— 

— 

24 

20 

-86 

— 

61-7 

MoncaUeri 

99 

1 

320 

14     6 

0 

24 

29 

-78 

39-4 

64  0 

Besangon 

99 

2 

323 

— 

— 

24 

45 

-63 

— 

54  0 

Eskdalemuii' 

99 

3 

333 

e  14   13 

+    6 

24 

31 

-78 

46-6 

61-3 

Stonyhurst 

99 

9 

330 

24  30? 

?S 

(24 

30?) 

-85 

— 

655 

Kew 

100 

2 

329 

46     0 

?L 

- 

— 

(46^0) 

64  0 

Paris 

100 

2 

325 

— 

— 

e  24 

40 

-78 

50  0 

55  0 

Oxford 

100 

7 

329 

i  18   15 

?PRi 

i  24 

36 

-86 

— 

64-6 

Tortosa 

105 

7 

319 

— 

— 

- 

— 

e  540 

68-5 

Algiers 

106 

1 

315 

— 

— 

25 

7 

-106 

47-0 

71-5 

Cape  To\vii 

110 

1 

237 

25  36 

?S 

(25 

36) 

-113 

— 

64-4 

Granada 

110 

5 

318 

17   39 

? 

i  27 

43 

+  10 

— 

— 

Coimbra 

E.      Ill 

6 

323 

e  18  48 

? 

- 

— 

e  49-4 

71-4 

S'.      HI 

6 

323 

— 

— 

30 

16 

? 

e  58-3 

71-3 

San  Fernando 

E.      112 

6 

319 

— 

— . 

- 

— 

— 

68-6 

Chicago 

118 

2 

26 

20   17 

?PR, 

29 

58 

+  82 

45-2 

Ottawa 

119 

3 

14 

e  20  18 

?PR, 

- 

— 

55  0 

— 

Ann  Arbor 

119 

4 

21 

— 

— 

- 

— 

19-5 

— 

Toronto 

119 

8 

17 

— 

— 

- 

— 

67-6 

83-2 

Georgetown 

124 

8 

18 

e  19     0 

[-   5] 

- 

— 

e  49-5 

— 

La  Paz 

167 

1 

110 

20   25 

[+12] 

34 

43 

? 

823 

107-8 

Additional  readings:      Zi-ka-wei  gives  also   PSE  = +8m.l4s.,   MN=+H-4m. 
Osaka  MX  = +21 -Ira.  Tokyo  MX  = -r  16  0m.  Adelaide  i  = +20m.08. 

Riverview  eP  =  +9m.34s.,  eS  =  +17m.4s.  (alternatives  ?),  eSRi  =  +20m.588. 
and    +21m.l0s.  Sydney  SRj  = +21m.36s.  Melbourne  SR,  = 

+  21m.l2s.,   SR2= +22m.36s.         Wellington  e=+25m.48s.   and   -r32m.30s. 
Honolulu    eSRiE  = +26m.31s.  Budapest    e  = +13ni.45s.,      +16m.558., 

and  L=+27  1m.  Hamburg  SR,  = +38m.0s.,  MN  =  +59-0m.  Pola 

MN  =  +63-0ra.  De   Bilt  ePR,  = +17m.45s.,   MN=+60-4m.  Stras- 

boxirg    MX=+54-9m.  Dyce    i=+34m.53s.  Uccle    MN=+55-5m. 

Moncalieri    MN=+65-7m.  Eskdalemuir    e?  =  +18m.7e.  Tortosa 

readings    increased    by    Ih.  Ottawa    eLE  =  +36-7m.  Ann    Arbor 

LN  =  + 19  -7111.         Toronto  L  =  +  39  -9m.,  eL  =  +  81  -4m.,  and  + 100  -  Im. 
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May  21d.  llh.  lOm.  20s. 
A=+-787,  B  = 


Epicentre  35°  ON.  16° -OW. 

•226,  C= +574  ;  D  =  --276,   E  = 

G  =  +-551,  H  =  --158,   K  =  --819. 


•961 


Az. 


O-C. 


0-C. 


M. 


Coimbra 

7-9 

47 

— 

— 

— 

— 

5-7 

— 

Paris 

19-4 

39 

e  4  35 

+    1 

e  8   14 

+    4 

110 

10-7 

Moncalieri 

20-6 

54 

5  45 

+  57 

9  42 

+  66 

13-6 

— 

Uccle 

21-6 

37 

6  4   45 

-15 

e  9     4 

+    7 

e  110 

— 

Strasbourg 

22  1 

45 

e  5     6 

0 

— 

— 

e  12-8 

13-6 

Eskdalemuir 

22  1 

20 

7   40 

t 

— 

— 

— 

— 

De  Bilt 

22-8 

35 

— 

— 

e  9   14 

-   7 

e  11-7 

13-4 

Rocca  di  Papa 

23-4 

65 

e  5   20 

-    1 

— 

— 

— 

6-3 

Hamburg 

26-0 

36 

7   40 

?PRi 

— 

— 

— 

— 

Ottawa 

45-7 

302 

— 

— 

— 

— 

e  17-7 

— 

Toronto 

48-6 

300 

— 

— 

— 

— 

21-6 

— 

Chicago 

54-9 

300 

— 

— 

e  12  40 

?PR, 

212 

— 

Manila 

115-8 

47 

e  49  25 

?L 

— 

— 

(e  49-4) 

— 

dditional  readm 

gs  :     St 

rasbo 

lu'g  gives 

also 

MN  =  +13 -501. 

Eskdalemuir 

gives  simply  llh. 18m.  to  llh. 30m. 


1921.     May  21  d.  22h.  25m.  42s.     Epicentre  48°  ON.  157°  OE. 


A  =  --616,   B  =  +-261,  C=+-743;  D  =  +-391,   B  =  + -920 

G  =  --684,   H  =  +-290,  K  =  --669. 


O-C. 


S. 


O-C. 


M. 


Ootomari 

9 

8 

267 

2   25 

-   2 

— 

— 

4-6 

5-8 

Hakodate 

13 

1 

247 

3   27 

+  13 

3   53 

-113 

71 

7-7 

Mito 

16 

8 

232 

5   15 

+  73 

— 

— 

7-5 

12-3 

Tokyo 

17 

8 

232 

4   19 

+    4 

7   38 

+    2 

e  9-5 

9-9 

Osaka 

20 

9 

238 

4  54 

+    2 

8  54 

+  12 

— 

13-9 

Kobe               E. 

21 

0 

239 

e  4  51 

-   2 

— 

— 

11-8 

— 

Hukuoka 

24 

6 

244 

5   19 

-15 

9  44 

-11 

12-6 

17-6 

Jinsen 

24 

6 

256 

6  26 

+  52 

10  54 

+  59 

— 

171 

Nagasaki 

25 

5 

243 

5  42 

-    1 

— 

— 

— 

— 

Zi-ka-\vei 

31 

8 

250 

e  6  35 

-10 

e  11  33 

-32 

— 

20-2 

Taihoku 

36 

1 

241 

— 

— 

e  12  54 

-17 

— 

— 

Honolulu        E. 

44 

6 

110 

i  15   20 

?s 

(i  15   20) 

+  10 

20-8 

25-5 

N. 

44 

6 

110 

— 

— 

18  56 

?SRi 

20  5 

21-2 

Manila 

44 

7 

232 

e  8  32 

+  1 

— 

— 

— 

— 

Victoria 

50 

5 

57 

6  35 

1 

12  59 

?PR. 

21-3 

31-2 

Berkeley 

57 

2 

68 

. — 

— 

— 

— 

e  27-6 

33-6 

Calcutta 

59 

4 

271 

5   24 

? 

— 

— 

— 

— 

Simla 

61 

0 

285 

— 

— 

— 

— 

e  34-2 

— 

Batavla 

69 

8 

234 

e  11   27 

+  11 

e  20  38 

+  14 

— 

— 

Dyce 

73 

4 

349 

e  11   32 

-   6 

21   47 

+  40 

410 

51-7 

Chicago 

73 

6 

45 

11   38 

-   2 

21   10 

+    1 

36-6 

— 

Lemberg 

74 

1 

330 

e  11   36 

-   7 

e  21   12 

-   3 

e  38-5 

43-2 

Hamburg 

74 

7 

340 

e  11   49 

+    2 

e  21   27 

+   5 

e  35-3 

46-9 

Edinburgh 

74 

8 

349 

— 

— 

21   18 

-   6 

■ — 

52-8 

Eskdalemuir 

75 

3 

349 

11   51 

0 

21   32 

+   3 

36-3 

63-8 

Kodaikanal 

75 

5 

270 

15    18 

?PRi 

— 

— 

39-3 

44-7 

Ottawa 

75 

8 

35 

e  15  37 

?PR, 

e  21   33 

-   2 

48-8 

— 

Toronto 

75 

8 

39 

— 

— 

e  23     6 

+  91 

e  39-8 

471 

Colombo 

76 

3 

266 

44    182 

? 

49   18 

? 

56-3 

60-3 

Stonyhurst 

76 

6 

348 

21   48 

?s 

(21   48) 

+   4 

— 

55-8 

De  Bilt 

77 

1 

343 

.    12     2 

0 

2J    51 

+    1 

e  38-3 

50-9 

Budapest 

77 

8 

333 

e  11   56 

-10 

e  22   11 

+  13 

e  38-3 

49-3 

Vienna 

77 

9 

335 

i  12     7 

+  1 

e  22     7 

+    8 

e  38-3 

49-3 

Oxford 

78 

4 

347 

12   12 

+    3 

22   14 

+    9 

— - 

53-2 

Uccle 

78 

4 

344 

e  12     9 

0 

e  22     5 

0 

e  38-3 

47-8 

Kew 

78 

7 

347 

27    18 

?SR, 

— 

— 

— 

69-3 

Belgrade 

79 

7 

330 

e  13   35 

+  78 

e  22  37 

+  17 

e  33-8 

49-4 

Strasbourg 

79 

9 

340 

12   16 

-   2 

e  22     8 

-14 

e  31-3 

540 

Georgetown  e. 

80 

6 

40 

e  19     5 

?PR, 

— 

— 

50-8 

— 

N. 

80 

6 

40 

— 

— 

e  21   28 

-62 

51-6 

— 

Paris 

80 

7 

344 

e  12  24 

+   1 

e  22  28 

-   3 

41-3 

53-3 

Besancon 

81 

5 

341 

12   27 

-   1 

— 

■ — . 

45-3 

— 

Pola 

81 

7 

335 

e  22  30 

?S 

e  22  30) 

-13 

e  440 

521 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

82-0 

186 

— 

— 

e  32  36 

? 

e  42-8 

57-5 

Moucalieri 

83-2 

339 

10   42 

-115 

21   45 

-74 

331 

55-0 

Florence 

83-4 

336 

66   24? 

?L 

— 

— 

(66-4) 

— 

Rocca  di  Papa 

84-9 

334 

i  12   45 

-    2 

i  16     2 

2PRi 

e  46-2 

57-2 

Pompeii 

85-2 

332 

12   18 

-31 

— 

— 

— 

— 

Barcelona 

87-8 

341 

— 

— 

— 

— 

e  46  0 

57-2 

Helwan 

88-2 

316 

15   18 

+  132 

— 

— 

— 

— 

Tortosa 

88-8 

343 

12   59 

-10 

23   31 

-30 

e  41-3 

54-6 

Coimbra 

90-9 

349 

e  11     4 

-137 

23   39 

-44 

e45-3 

60-6 

Algiers 

92-9 

339 

— 

— 

e  24  34 

-10 

49-3 

58-8 

Granada 

931 

345 

— 

— 

— 

— 

e  530 

— 

San  Fernando 

94-2 

347 

— 

— 

— 

— 

— 

651 

La  Paz 

131-6 

63 

19  39 

[+17] 

i  23     0 

?PRi 

82-3 

83-7 

Additional  readings   and  notes:      Ootomari  gives   MN=+5-4m.  Tokyo 

MN=+9-lm.  MitoMN  = +9-7m.  Osalia  MN  = +15-2m.       Zi-ka-wei 

MN  =  +19-5m.  Honolulu  SE= +19m.4s.   (?SR,E).  Calcutta  PN  = 

+  5in.30s.  Dyce  readings  have  all  been  diminished  by  Ih.  Hamburg 

SR2  = +30m.8s.,    MNZ=+49-6ni.  Ottawa    e=+30m.l8s.    and    eE  = 

+  34m.l8s.  Toronto  e=+29m.48s.,   eL=+49-3m.  De  Bilt  SR,  = 

+  27m.l6s.,   MN  =  +49-8m.  Budapest   e=+32m.20s.  TTccle  SRi  = 

+  27m.33s.,  MN  =  +52-lm.  Strasbourg  MN  =  +52  •5m.  Pola  MN  = 

+  52  ■7m.  Riverview     MN=+45-lm.  Moncalieri    MN  =  +48-9m. 

Pompeii  reading  has  been  increased  by   10m.         Coimbra  MN  =  +61-0m. 


May  21d.  23h.  37m.  208.     Epicentre  12°-5N.  124°-5E.  (as  at  8h.). 


A 

Az. 

P. 

O-C 

s. 

^ 

m.  s. 

s. 

m.  s. 

Manila 

4°0 

302 

e  1   19 

+  17 

— 

Taihoku 

12-8 

348 

e  4  36 

+  86 

— 

Zi-ka-wei 

18-9 

352 

6  4  23 

-   5 

e  7  49 

Osaka 

24-3 

22 

5     9 

-22 

— 

Batavia 

25-6 

224 

e  5  54 

+  10 

i  9     0 

Riverview 

52-8 

151 

— 

— 

6  16  46 

Hambiu-g 

93-9 

327 

— 

— 

6  22  40 

De  Bilt 

971 

327 

— 

— 

— 

Florence 

97-4 

319 

10  40 

? 

— 

Eskdalemuir 

99-3 

333 

— 

. — 

— 

La  Paz 

167  1 

110 

20  23 

[+10] 

— 

O-C.  L.  M. 

s.  m.  m. 

—  2-4  30 

-11  —  — 

—  —  23-3 

-74  —  — 

-   8  e  28-9  — 

-135  6  53-7  — 

—  6  55-7  60-8 

—  —  42-7 

—  52-7  — 


Additional   readings:       Osaka   gives   also    MN  =  +12-lm.         De    Bilt   MN  = 
+  60  •4m. 

May  21d.  Readings  also  at  2h.  (near  Tokyo),  4h.  (La  Paz),  5h.  (Hamburg  and 
De  Bilt),  6h.  (Manila,  Zi-ka-wei,  Taihoku,  and  near  Padova),  7h. 
(Helwan),  lOh.  (Manila),  llli.  (Manila),  12h.  (La  Paz  and  near  Manila), 
13h.  (De  Bilt  and  Manila),  14h.  (Helwan  and  Manila),  15h.  (La  Paz  and 
Manila),  16h.  (Helwan  and  Manila  (2)  ),  17h.  (De  Bilt  and  Manila),  19h. 
(Manila),  20h.  (De  Bilt  and  Manila). 

May  22d.  18h.  22m.  18s.     Epicentre  18°-5N.  68°-0W  (as  on  1918  Oct.  25d.). 

A  =  +  -355,  B  =  -  -879,  C  =  +  -317  ;         D  =  -  -927,  E  =  - -375  ; 
G=  +119,  H  =  --294,  K  =  -948. 

The  Epicentre  might  be  moved  about  1°  further  W.  (to  69° -OW.). 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


Porto  Rico 

E. 

2-5 

98 

0  56 

+  17 

— 

— 

1-4 

2-0 

N. 

2-5 

98 

0   56 

+  17 

— 

— 

1-3 

1-8 

Port  au  Prince 

N.E. 

41 

271 

0  46 

-18 

1   15 

-38 

1-8 

2-6 

N.W. 

41 

271 

0   46 

-18 

1   11 

-42 

2-0 

2-6 

Washington 

21-9 

341 

5    12 

+   8 

9     4 

+    1 

— 

— 

Chicago 

28-6 

329 

— 

— 

6  10  52 

-18 

13-7 

— 

La  Paz 

35-0 

180 

7   22 

+   9 

e  14  25 

?SR, 

21-8 

24-2 

Tortosa 

620 

51 

— 

— 

— 

6 

28-7 

30-8 

Ucole 

64-7 

41 

— 

— 

— 

— 

— 

30-7 

DeBUt 

E. 

65-2 

40 

— 

— 

— 

— 

6 

31-7 

37-7 

N. 

65-2 

40 

— 

— 

— 

— 

e 

28-7 

40-7 

Hamburg 

681 

38 

— 

— 

— 

— 

e 

38-7 

— 

No  additional  readluge. 
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May  22d.  21h.  23m.  16s.      Epicentre  37°0X.  28°-7E.  (as  on  1920  May  Id.). 

A  =  +  -700,   B  =  +  -BSS.  C  =  +  -602  ;  D  =  +  -480,  E  =  -  -877  ; 

G  =  +-528,  H  =  +-289.  K  =  --799. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

40 

286 

e  0  59 

-   3 

i  1   49 

-    1 

i  2-2 

2-5 

Helwan 

7-5 

162 

3   44 

?L 

— 

— 

(3-7) 

— 

Lemberg 

13-2 

347 

— 

— 

— 

— 

e  8-9 

— 

Rocca  di  Papa 

13-2 

296 

e  3  23 

+    7 

e  5  54 

+    5 

e  8-3 



Vienna 

14-4 

325 

— 

— . 

— 

8-7 

— 

Moncalieri 

17-6 

304 

e  4  16 

+    4 

— 



9-6 



Strasbourg 

191 

314 

e  4  31 

+    1 





10-7 



Hamburg 

210 

328 

— 

— 



e  12-7 



Uccle 

221 

316 

— 

— 

e  8  48? 

-19 

e  11-7 

— 

Tortosa 

221 

289 

— 

— 

e  7-7 

15-8 

De  Bilt 

22-4 

320 

— 

— 

— 

— 

e  12-7 

15-4 

La  Paz 

105-2 

261 

60  50 

?L 

— 

— 

(60-8) 

Additional  readings:  Athens  gives  also  MN=+2-4m.,  To  =21h.23m.l4s. 
Hehvan  PN  =  +5m.44s.  Rocca  di  Papa  e=+4m.l0s.,  eL  =  +9-9m. 
De  Bilt  MN  =  +13  1m. 


May  22d.  23h.  11m.  Os.     Epicentre  36°-lN.  137°-3E.  (as  on  1920  July  3d.). 
A  =  --594,   B  =  +-548,  C=+o89. 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

20 

0  39 

+    8 

0  50 

—   5 

1-4 

1-4 

Osaka 

21 

0  31 

-    2 

— 

— 

11 

11 

Mizusawa 

4-3 

1   17 

+  10 

— 

— 

2-4 

— 

No  additional  readings. 


May  22d.  Readings  also  at  2h.  (Manila),  3h.  (near  La  Paz),  5h.  (Hamburg), 
8h.  (Manila),  12h.  (La  Paz),  13h.  (2)  and  16h.  (Manila),  18h.  (Tortosa), 
23h.  (near  Tokyo). 


May  23d.  4h.  13m.  18s.     Epicentre  12° -SN.  124° ■5E.  (as  on  May  21d.). 

A  =  -  -553,  B  =  +  -805,  C  =  +  -216  ;  D  =  +  -824,  E  =  +  -566  ; 

G  =  -123,   H  =  +178,   K=--976. 

A       Az.  P.       O  -C.         S.         O  -C.        L.  M. 


Manila 

4  0 

302 

e  1  20 

+  18 

— 

— 

2-4 

3-0 

Taihoku 

12-8 

348 

e4  13 

+  63 

— 

— 

— 

— 

Zi-ka-wei 

18-9 

352 

e  4   28 

0 

e  7   56 

-   4 

— 

— 

Nagasaki 

20-9 

13 

5     4 

+  12 

— 

— 

— 

— 

Osaka 

24-3 

22 

5  29 

-    2 

9  53 

+   3 

— 

26-4 

Batavia 

25-6 

224 

5  52 

+    8 

— 

— 

— 

— 

Tokyo 

27-0 

28 

e  5  33 

-25 

— 

— 

— 

— 

Riverview 

52-8 

151 

i  17      2 

?S 

(i  17      2) 

+   8 

e 

250 

35-5 

Melboiu-ne 

53-8 

160 

— 

— 

17    42 

+  36 

— 

42-7 

Helwan 

86-5 

300 

24  42 

+  ?S 

(24   42) 

+  66 

— 

— 

De  Bilt 

97  1 

327 

— 

— 

e  24   24 

-63 

e 

53-7 

63-1 

Uccle 

98-2 

326 

— 

— 

e  26   12 

+  34 

— 

53-7 

Edinbiurgh 

990 

333 

— 

— 

— 

— 

— 

72-7 

MoncaUeri 

99-1 

320 

e  13  49 

-17 

— 

— 

e 

410 

— 

Eskdalemuir 

99-3 

333 

— 

— 

e  32  42 

?SR. 

49-7 

— 

Kew 

100-2 

329 

— 

— . 

— 

— 

— 

65-7 

Tortosa 

105-7 

319 

— 

— 

— 

— 

e 

56-7 

— 

Coimbra 

111-6 

323 

— 

— 

— 

— 

e 

57-7 

— 

La  Paz 

167-1 

110 

e  20  36 

[+23] 

— 

— 

— 

— 

Additional    readings:      Manila    gives    also     MN  =  +2-9m.  Osaka  MN  = 

+  20-4m.  Riverview  eS?  = +21m.2s.,    MN  = +32-6m.  Helwan    PN  = 

+  25m.42s.  De     Bilt    eE  = +20m.42s.,     MN  =  +55-9m.  Zante     (A  = 

110°0)  gives  simply  4h.         Coimbra  reading  has  been  increased  by  Ih. 
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May  23d.  A  series  of  shocks  of  which  the  initial  wave  is  recorded  below  do  not 
seem  to  have  their  oris:in  at  the  usual  seat  of  disturbance  43° -SX.  11° •2E. 
The  stations  are  not  sufficiently  numeroxis  to  allow  a  trustworthy 
determination  to  be  made. 

Zurich  Padova           Besancon          Strasbourg           Pola                Vienna 

h.  m.    s.  h.  m.  s.           h.  m.    s.               h.  m.    s.          h.  m.    s.           h.  m.    s. 
6  16   18 

6   17   28  6   17   48?              6   17   48            6   18  29            6   18  51 
6   19  35 

6   24  48  6   24   17                                           6   24  59                                      6   26  34 

14   50   34  14   51   37 

May  23d.  Readings  also  at  2h.  (Zante,  near  Athens,  and  near  Manila  (2)  ), 
3h.  (near  Manila  (2)  ),  4h.  (La  Paz),  oh.  (near  Colombo),  8h.  (Manila), 
llh.  (La  Paz),  12h.  (Manila  and  near  Tokyo),  14h.  (Manila),  15h.  (La 
Paz),  17h.  (Taihoku),  20h.  (La  Paz),  21h.  (near  rsiizusawa  (3)  and  near 
Manila),  22h.  (near  Mizusawa). 

May  24d.  Readings  at  Ih.  (near  Zurich  (2)  and  Strasbourg),  2h.  (near  Strasbourg 
and  Zurich),  3h.  (near  Lick  and  near  Mizusawa),  6h.  (Taihoku  and 
Helwan),  9h.  (near  Mizusawa),  llh.  (Manila),  12h.  (La  Paz,  Taihoku, 
Vera  Cruz,  near  Oaxaca,  and  near  Mizusawa),  loh.  (La  Paz),  17h.  (Rocca 
dl  Papa  and  near  Ootomari  and  Mizusawa),  21h.  (La  Paz),  22h.  (Rocca 
di  Papa). 

May  25d.  Readings  at  Oh.  (Riverview),  Ih.  (near  Manila),  2h.  (De  Bilt),  3h. 
(Colombo),  6h.  (Taihoku).  9h.  (Zi-ka-wei  and  near  Manila),  lOh.  (Helwan), 
12h.  (Lemberg  and  Helwan),  15h.  (Manila),  16h.  (La  Paz,  Uccle,  De  Bilt, 
and  Manila),  i7h.  (Manila  and  Helwan),  23h.  (Helwan). 

May  26d.  5h.  4m.  27s.     Epicentre  39°-3N.  21°0E.  (as  on  1919  Dec.  22d.). 
A=+-722,   B=+-277,  C=+-633. 

A  Az.           P.  0-C.        S.  O-C.  L.  M. 

o  o          m.  s.  s.  m.  s.  s.  m.  m. 

Athens                        2-6  120  e  0  40  -   1  e  1   13  +1  el-3  1-7 

Mostar                        4-7  331  el     3  -10  e  2     3  -   6  —  2-6 

Pompeii                       51  289  e  1   37  +18          —  —  —  — 

Belgrade                      5-5  356  e  1   15  -10  e  2  24  -   7  —  3-4 

Rocca  di  Papa          6-8  294  e  1   21  -23          —  —  —  4-4 

Uccle                          16-4  320          —  —         —  —  e  90  — 

De  Bilt                      16-8  325          —  —         —  —  e9-2  — 

Belgrade  gives  also  eP  =  +  lm.22s. 

Mqy  26d.  Readings  also  at  Oh.  (Manila),  2h.  (Vienna),  7h.  and  8h.  (Kobe),  llh. 
(De  Bilt,  Belgrade,  Mostar,  Rocca  di  Papa,  and  near  Athens),  16h.  (De 
Bilt),  17h.  (La  Paz),  22h.  (near  Mizusawa),  23h.  (Manila  and  Kobe). 

May  27d.  Readings  at  5h.  (De  Bilt),  6h.  (Manila),  7h.  (near  Kobe  and  Osaka) 
8h.  (Taihoku).  13h.  (Helwan  (2)  and  La  Paz),  loh.  (Taihoku),  19h.  (La 
Paz  and  near  Osaka  and  Tokyo),  21h.  (Manila). 

May  28d.  19h.  18m.  56s.     Epicentre  5°-2N.  129°-4E. 

A  =--632.  B  =  +-770,  C=+091;         D  =  +-773,  E  =  + -635  ; 
G  =  -058,   H=+070,  K  =  --996. 

A       Az.  P.       O-C.         S.  O-C.       L.  M. 


^ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

12-5 

319 

3   13 

+    7 

— 

— 

71 

8-4 

Batavia 

25-2 

243 

5  40 

0 

— 

— 

e  181 

— 

Zi-ka-wei 

27-0 

345 

6  5  52 

-  6 

e  10  39 

-   2 

— 

— 

Tokyo 

31-7 

17 

— 

— 

e  11     4 

-59 

— 

— 

Riverview 

44-2 

153 

— 

— 

e  15     8 

+   3 

e  27-8 

29-6 

Sydney 

44-2 

153 

18  58 

?SR, 

— 

— 

26-5 

30-6 

Helwan 

94-4 

301 

23     4 

?S 

(23     4) 

-116 

— 

— 

Continued  on  next  page. 
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Az. 


Victoria 

97-4 

40 

40     6 

Hamburg 

102-5 

329 

— 

Rocca  di  Papa 

105-8 

316 

e  23  52 

De  Bilt 

105-8 

328 

— 

Strasbourg 

106-1 

323 

— 

Uccle 

106-9 

327 

— 

Edinburgh 

107-6 

334 

— 

Moncalieri 

107-8 

321 

e  18  34 

Eskdalemuir 

108-0 

334 

— 

Stonyliiu'st 

108-5 

330 

e  40     4 

Paris 

108-9 

326 

— 

Oxford 

109-2 

330 

— 

Toronto 

124-7 

24 

— 

La  Paz 

159-5 

124 

21      7 

o-c. 


?L 


?PR, 


?L  — 


[+60]         — 


s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 



— 

45-5 

56-2 

e  25     4 

-76 

e  52-1 

60-1 

e  26  34 

-16 

55-6 

— 

e  25  14 

-96 

e  53-1 

62-6 

— 

— 

e  53-1 

56-1 

e  24  34 

-146 

e  501 

65-1 

— 

— 

56-1 

— 

28   28 

+  80 

45-5 

— 

e  25   24 

-106 

49-1 

610 

— 

— 

(40-1) 

— 

e  28     4 

+  46 

59-1 

65-1 

— 

— 

— 

66-1 



— 

56-0? 

— . 

— 

— 

91-1 

— 

Riverview 


Additional  readings  and  notes  :    Manila  gives  also  MN  =  +7-3ni. 

eS?  = +15m.41s.,      eSRi= +18m.46s.,      and      +19m.6s.  Helvvan     PN  = 

+  30m.4s.         Hamburg    MN=+58-lm.         Rocca    di    Papa    L  =  +66-6m. 
De    Bilt    MN=+57-8m.      Epicentre    4°-7N.    132=-3E.  Eskdalemuir    eN 

=  +34m.l8s.,      MN=+58-5m.  Paris    M=+67-lm.  Melbourne 

(/^=45°.4)    gives     P=19h.l5m.6s.,     PR,  =19h.l9m.l2s.,     S  =19h.23m.36s., 
L  =19h.34m.24s.,  M  =19h.38m.l8s. 


A=- 

407, 

B  =  - 

-•531,  C 

=  +•743 

D  =  --793, 

E  =  + 

•609; 

G  =  - 

-452, 

H  =  --590,   K 

=  --669. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

2° 

8 

77 

0  56 

+  12 

— 

— 

1-6 

2-9 

z. 

2 

8 

77 

1      8 

?S 

(1      8) 

-   9 

1-8 

2-0 

Sitka 

N. 

10 

2 

335 

e  2   11 

-22 

— 

— 

5-6 

Berkeley 

10 

8 

158 

e  3  36 

+  55 

— 

— 

— 

11-3 

Lick 

11 

5 

156 

— . 

— 

— 

— 

e  7-3 

— 

St.  Louis 

E. 

28 

4 

96 

e  6   12 

0 

ell     6 

0 

e  14-8 

17-9 

Chicago 

28 

6 

88 

6  21 

+    7 

10  58 

-12 

14-3 

— ■ 

Ann  Arbor 

30 

9 

85 

— 

— 

— 

— 

19-2 

— 

Toronto 

33 

2 

80 

— 

— 

— 

— 

i  17-8 

18-4 

Ottawa 

34 

9 

75 

— 

— 

e  12  40 

-14 

e  16-8 

18-7 

Ithaca 

35 

6 

80 

— 

— 

e  16  48 

?L 

e  18-8 

— 

Honolulu 

E. 

36 

2 

234 

— 

— 

— 

— 

e  16-8 

18-7 

N. 

36 

2 

234 

— 

— . 

— 

— 

e  16-7 

18-0 

Georgetown 

E. 

37 

0 

85 

— 

— 

18  34 

?L 

e  19-8 

20-2 

N. 

37 

0 

85 

e  15     7 

? 

18   27 

?L 

e  19-8 

20-2 

Washington 

37 

0 

85 

— . 

— 

— 

— 

e  16-6 

— 

Cheltenham 

E. 

37 

2 

85 

— . 

— 

— 

— 

e  18-9 

20-2 

N. 

37 

2 

85 

— 

— 

— 

— 

e  17-2 

20-4 

Northfield 

37 

4 

75 

— 

— 

— 

— 

e  18-3 

— • 

Edinburgh 

66 

2 

31 

— 

— 

— 

— 

35-3 

— 

Eskdalemuir 

66 

6 

31 

— 

— 

e  19  44 

-    1 

41-3 

— 

Stonyhurst 

68 

0 

32 

— 

— 

— 

— 

— . 

39-3 

Oxford 

70 

2 

33 

— 

— 

i  20  33 

+    5 

— 

41-1 

De  Bilt 

72 

0 

28 

— 

— 

6  20  50 

0 

e  36-3 

44-2 

Hamburg 

72 

2 

26 

e  11   40 

+    9 

— 

— 

e  40-3 

— . 

Uccle 

72 

9 

30 

— 

— 

— 

— 

e  32-3 

— 

Paris 

74 

0 

32 

e  11   50 

+  14 

— 

— 

38-3 

41-3 

Strasbourg 

75 

9 

29 

12     4 

+  10 

— 

— 

e  40-3 

45-3 

Tortosa 

80 

0 

37 

— 

— 

— 

e42-3 

48-4 

La  Paz 

83 

3 

125 

6  12  46 

+    8 

— 

— 

63-3 

67-8 

Rocca  di  Papa 

83 

6 

29 

i  11   48 

-52 

— 

— 

— 

— 

Helwan 

99 

8 

19 

60   18 

?L 

— 

— 

(60-3) 

— ■ 

Additional  readings  and  notes  :    Victoria 
2m.  Ann    Arbor   LN  =  +19-lm. 

L  =  +32-7m.         Ottawa  eEV  =  + 15m. 
eN=+19m.40s.         De    Bilt    MN  =  + 


,  all  readings  have  been  increased  by- 
Reading   given   as    22h.  Toronto 
13s.         Cheltenham  eE  =  +  19m.36s., 
43-7m.         Helwan    PN=+64m.l8s. 


May  28d.     Readings  also  at  2h.,  lOh.,  and  16h.  (La  Paz). 


May  29d.     Readings  at  llh.  (La  Paz),  12h.  (Victoria  and  Helwan),  21h.  (Tokyo, 
Manila,  and  Moncalieri). 
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May  30d.  Readings  at  4h.  (Zi-ka-wei  and  near  Manila),  5h.  (De  Bilt),  7h. 
(Helwan),  lOh.  (La  Paz),  14h.  (near  Riverview),  loll.  (Hehvan),  18h. 
(Manila,  La  Paz,  Taihoku,  and  Helwan),  20h.  (near  Tokyo),  221i.  (La  Paz 
and  near  Athens). 


May  31d.  Readings  at  Ih.  (near  Athens),  5h.  (near  Tacubaya),  6h.  (near  Mizu- 
sawa),  9h.  (La  Paz  (2)  ),  llh.  (Manila),  21h.  (Riverview,  Melbourne, 
Christchurch,  and  near  Tokyo),  22h.   (Manila  and  Christchurch). 


June  Id.  19h.  35m.  38s.     Epicentre  54°  ON.  156°  OE.  (as  on  1914  Mar.  18d.). 
A  =  -  -537.  B  =  +  -239,  C  =  +  -809  ;  D  =  +  -407,   E  =  +  -914  ; 


G  =  - 

•739, 

H=  +-329,   K  =  --588. 

A 

Az. 

P. 

O-C.          S. 

O-C. 

L. 

M. 

„ 

„ 

m.  8. 

s.         m.  s. 

s. 

m. 

m. 

Mizusawa 

18-0 

220 

4  36 

+  19          7   57 

+  17 

— 

— 

Tokyo 

21-6 

218 

e  5     3 

+    3          — 

— 

— 

Manila 

48-0 

228 

6  8   22 

-32          — 

— 

— 

— 

Hambin-g 

68-8 

340 

e  11  10 

0     i  20   13 

+    1 

e  32-4 

— 

Eskdalemuir 

69-4 

348 

— 

—    i  20   15 

-   4 

— 

— 

De  Bilt 

71-2 

341 

— 

—    i  20  40 

0 

e  33-4 

— 

Uccle 

72o 

341 

— 

—    e  20  22 

-34 

— 

51-4 

Batavla 

72-8 

232 

— 

—    e  20  53 

-   7 

— 

21-2 

Strasbourg 

74-0 

338 

e  11  43 

+    1  (e  21    12) 

-   2 

e  21-2 

— 

Tortosa 

82-9 

341 

12   24 

-11        22   44 

-12 

— 

— 

Helwan 

83-5 

314 

23   22 

?S         (23    22) 

+  19 

— 

— 

dditional  readings 

IVIizusawa  gives 

also   PN  =  +  4m.  3  2s. 

De   Bilt 

e  = 

+  21m.20s. 

June  Id.  Readings  also  at  Ih.  (La  Paz),  8h.  (Riverview,  Manila,  and  Melbourne), 
9h.  (Cape  Town,  Perth,  and  De  Bilt),  12h.  (Manila),  13h.  (De  Bilt),  14h. 
(near  Balboa  Heights),  16h.  (Manila  and  Rocca  di  Papa),  17h.  (La  Paz), 
19h.  (La  Paz  and  Budapest),  22h.  (Zi-ka-wei). 


Jime  2d.  7h.  6m. 

20s 

.     Epicentre 

11°0S.  91 

°-0E. 

A=  --120, 

B  =  +974,  C 

=  -191 

D  =  +-993, 

E  =  + 

•122; 

G  =  + 

•023, 

H=  -189,  K 

=  -•982. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

8. 

m.  8. 

s. 

m. 

m. 

Batavia 

10°- 8 

64 

e  2  58 

+  17 

e  5     7 

+  17 

— 

8-1 

Colombo 

24-8 

316 

— 

— 

— 

— 

107 

16-7 

Perth 

27-2 

143 

18  40 

?L 

— 

— 

(18-7) 

— 

Kodaikanal 

28-8 

317 

11    16 

?S 

(11   16) 

+   3 

139 

15^2 

Manila 

34-9 

44 

7     3 

-    9 

12  45 

-   9 

170 

22-5 

Taihoku 

43-2 

34 

— 

■ — 

— 

— 

e  18-7 

— 

Melbourne 

50-4 

131 

— 

— 

— 

— 

— 

437 

Riverview 

54-3 

126 

— 

— 

e  29     4 

?L 

e  325 

39^0 

Rocca  di  Papa 

E. 

93  1 

312 

i  13   26 

-   7 

i  24  34 

-12 

— 

— . 

N. 

931 

312 

i  14     4 

+  31 

i  24   20 

-26 

— 

— . 

Hamburg 

971 

324 

e  13  53 

-   2 

e  24  45 

-42 

e  49-7 

— . 

De  Bilt 

99-8 

322 

— 

— 

25   11 

-43 

e  51-7 

66^6 

Eskdalemuir 

104-9 

325 

— 

— 

e  25   54 

-47 

48-7 

— . 

La  Paz 

148-8 

208 

78     5 

?L 

— 

— 

(78-1) 

— 

Additional  readings:     Colombo  gives  also  P=7h.4m.0s.  Manila  PRiE  =1 

+  7m.53s.,  PR,N  =  +7m.57s.,  PRjE  =  +8m.54s.,  PRjN  =  +8m.35s.,  SR,E=| 
+  14m.50s.,  SR,N= +14m.33s.,  SRjE  = +15m.44s.,  SR,N  = +15m.lls.,) 
MN  =  +22  7m.  Riverview  MN  =  +39 -5m.         De  Bilt  MN  =  +66  0m. 


Jime  2d.     Readings  also  at  2h.  (La  Paz),  Oh.  (Rocca  di  Papa  and  Zi-ka-wei),  12h.J 
and  16h.  (La  Paz),  19h.  (near  Athens  (2)  ). 
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June  3d.     Readings  at  3h.  (Kobe),  4h.  (Manila  and  Batavia),  6h.  (near  Tokyo), 
12h.  (Mizusawa  and  near  Tokyo). 


June  4d.  Readings  at  Ih.  (Chicago,  Ann  Arbor,  Georgetow-n,  Ottawa,  Victoria, 
and  Toronto),  2h.  (De  Bilt),  4h.  (Melbourne  and  Riverview),  5h.  (Hehvan), 
6h.  (near  Rocca  di  Papa),  13h.  (Hehvan),  14h.  (near  Mizusawa),  16h. 
(Batavia,  Manila,  and  Lemberg),  ITh.  (Uccle,  De  Bilt,  and  Helwan), 
19h.  (near  Simla). 


June  5d.  Readings  at  Ih.  (Riverview),  2h.  (Rocca  di  Papa),  3h.  (Taihoku),  8h. 
(La  Paz),  lOh.  (Manila  and  Helwan),  llh.  (La  Paz  (2)  ),  ISh.  (River^-iew 
and  Melbourne),  19h.  (Stouyhurst,  Eskdalemuir,  Kew,  Helwan,  and 
De  Bilt),  20h.  (near  Tokyo),  231i.  (Melbourne). 


June  6d.  Oh.  9m.  los.     Epicentre  6°-0N.  SS^-OW.  (as  on  1920  Sept.  24d.). 

A  =  +  121,   B  =  -  -987,  C  =  +  -104  ;  D  =  -  -993,   E  =  -  -122  ; 

G  =  +013,   H  =  -104,  K=--994. 


O-C.        S.  O-C.        L.  M. 


Balboa  Heights     e. 

X. 

La  Paz 

De  Bilt  E. 


No  additional  readings. 


„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

4-5 

49 

1   29 

+  19 

2     3 

-   1 

2-2 

2-2 

4-5 

49 

1   21 

+  11 

1  57 

—   7 

21 

2  1 

26-8 

147 

5  56 

0 

10  33 

-   4 

13-8 

17o 

84-2 

40 

— 

— 

— 

— 

6  42-8 

43-6 

June  6d.     Readings  also  at  lOh.  (Helwan),  16h.  (Tortosa),  23h.  (Chiistchurch). 


June  7d.  Readings  at  Oh.  (La  Paz),  4h.  (Manila  and  Batavia),  8h.  (Tortosa),  9h 
(La  Paz),  llh.  (Strasbom-g),  14h.  (Manila),  15h.  (Helwan  and  near 
Mizusawa),  16h.  (Manila),  19h.  (La  Paz). 


June  8d.     Readings  at  4h.   (La  Paz),  5h.   (Helwan  and  De  Bilt),   8h.  and  14h. 
(Helwan),  15h.  (near  Batavia),  17h.  (La  Paz). 


June  9d.  lOh.  34m.  50s.     Epicentre  5°-6N.  126''-3E.  (as  on  1918  Feb.  27d.). 

A  =  --589,   B=+-802,   C  =  + -098  ;  D  =  + -806,   E=+-592; 

G  =  -058,  H  =  +079,  K  =  --995. 


A 

Az. 

P.        0  -C.         S.           0  -C.        L. 

M. 

o 

o 

m.  s.         s.         m.  s.           s.            m. 

m. 

Manila                      10-4 
Batavia                     22-8 
Zi-ka-wei                  25-9 
Helwan                     91-5 
La  Paz                    162-2 

330 
239 
350 
300 
129 

e  2  38  +  2  —  —  4-2 
5   15            0       i  9   19        -   2    e  12-2 

e  5  44  -  3  e  10  16  -  4  — 
45  10  ?L  —  —  (45-2) 
20   24    [+15]        —                —       21-2 

0-8 

iditional    readings  :       Manila 
+  43m.l0s. 

gives    also    MN  =  +6-5m.         Helwan 

PN  = 

June  9d.     Readings  also  at  Ih.  (near  Tokyo  and  Jlizusawa),  2h.  (near  Tokyo), 
lOh.  (La  Paz),  21h.  and  22h.  (near  Tokyo),  23h.  (near  Oaxaca). 
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June  lOd.  Ih.  10m.  30s.     Epicentre  39°-3N.  21°  OE.  (as  on  May  26d.).    ' 

A  =  +  -722,   B  =  +  -277,  C  =  +  -633  ;  D  =  +  -358,   E  =  -  -934  ; 

G  =  +-591,  H  =  +-227,  K  =  --774. 


h 

Az. 

P. 

0-C. 

c 

3. 

O-C. 

L. 

M. 

o 

o 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Athens 

2 

6 

120 

0 

41 

0 

(1 

5) 

-   7 

11 

1-2 

Belgrade 

5 

5 

356 

e  2 

2 

+  37 

e  3 

56 

?L 

(e  3-9) 

4  0 

Rocca  di  Papa 

6 

8 

294 

— 

— 

e  2 

42 

-23 

e  60 

7-6 

Helwan 

12 

7 

135 

10 

30 

?L 

— 

— 

(10-5) 

— 

Hamburg 

16 

1 

336 

— 

— 

— 

- 

— 

e  10-5 

— 

De  Bilt 

16 

8 

325 

— 

— 

— 

- 

— 

e  10-8 

11-3 

elwan  gives 

also  PN  = 

=  +9m.30s 

June  lOd.  Readings  also  at  2h.  (Manila),  3h.  (La  Paz),  llh.  (Nagasaki),  12h. 
(La  Paz  and  Hehvan),  17h.  (Manila),  18h.  (near  Tacubaya,  Oaxaca,  and 
Vera  Cruz),  19h.  (Manila). 


June  lid.     Readings  at  Ih.  and  2h.   (La  Paz),  5h.   (Helwan),   llh.   (Nagasaki), 
19h.  (ManUa). 


June  12d.  Readings  at  Oh.  (near  Nagasaki),  Ih.  (near  Port  au  Prince),  2h.  (La 
Paz),  3h.  (near  Berkeley  and  Lick),  19h.  (Tokyo  and  La  Paz),  23h. 
(Batavla  and  Riverview). 


June  13d.  Readings  at  3h.  (Vera  Cruz  and  near  Tacubaya),  6h.  (Manila),  7h. 
(La  Paz),  12h.  (Taihoku).  loh.  (Hehvan),  16h.  (Manila  (2)  and  Welling- 
ton), 17h.  (Budapest,  Belgrade,  and  near  Athens),  21h.  (Pompeii  and 
Rocca  di  Papa). 


Jime  14d.  Ih.  41m.  55s.      Epicentre  48°0N.  35'OE. 

A  =  +  -548,  B  =  +  -384,  C  =  +  -743  ;         D  =  +  -574,  E  =  -  -819  ; 
G=+-609,   H  =  +-426,  K  =  --669. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Lemberg 

7-4 

288 





— 

— 

e6-0 

7-6 

Budapest 

10-7 

273 

el     5 

? 

— 

— 

— 

6  1 

Vienna 

12-4 

278 

— 

— 

— 

— 

e61 

7-6 

Pola 

14-8 

266 

e  6  21 

IS 

(e  6   21) 

-   6 

e  6-9 

— . 

Hamburg 

16-7 

299 

e4     5 

+    4 

— 

— 

— 

— 

Rocca  di  Papa 

16-9 

257 

— 

— 

— 

— 

0  5-7 

— 

Strasbourg 

181 

282 

e  4     7 

-11 

— 

— 

91 

— 

Helwan 

18-4 

190 

7     5 

?S 

(7      5) 

-44 

(101) 

— - 

De  Bilt 

19-5 

293 

— 

— 

8   24 

+  11 

10-3 

11-4 

Uccle 

200 

290 

e  4  41 

0 

e  8   23 

0 

e  10-4 

11-5 

Paris 

21-4 

284 

— 

— 

— 

— 

e  10-9 

111 

Oxford 

23-4 

293 





— 

— 

— 

14-8 

Stonyhurst 

24-0 

298 

14   23 

2L 

— 

— 

(14-4) 

— . 

Edinburgh 

24-5 

303 

— 

— 

10     5 

+  11 

— 

— 

Additional  readings:      Rocca  di  Papa  gives  also  eL=+12-8m.  De  Biltj 

eN  =  +3m.57s.  Belgrade  (A=10°-5  Az.  =258°0)  gives  eP  =lh.37m.458.,l 

eS==lh.43m.3s.,    eL  =lh.44m.56s.,    M  =lh.45m.598.     Apparently    the    time! 
is  in  error. 
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June  14d.  -th.  -t7m.  Os.      Epicentre  37'oN.  U2'-5E.  (as  on  191S  Aug.  25d.). 
A  =--630,   B=+-483,  C  =  + -609. 
A       Az.  P.       O-C.         S.  O-C.         L.         M. 


Q 

g 

m.  B. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 

2-0 

327 

0  32 

+    1 

0  58 

+    3 

— 

• — 

ISIito 

2-0 

236 

0  26 

—    5 

(0  40) 

-15 

0-7 

10 

Tokyo 

2-9 

231 

0  41 

—   4 

1      8 

-12 

1-5 

2-6 

Numadu 

3-3 

244 

e  0  58 

+    6 

— 

. — 

1-7 

— 

HaJiodate 

4-5 

343 

2   19 

?L 

2  48 

? 

31 

3-4 

Osaka 

6-3 

248 

2  23 

4-47 

(2   23) 

-29 

3-3 

41 

Additional  readings 

T 

3kyo 

gives   also 

MN  = 

+  2-7m. 

Hakodate 

MN  = 

+  3 -em. 

June  14d.  8h.  44m.  38s.     Epicentre  ST-SN.  IIT-SE. 

A  =  -  -362,  B  =  +  -702,   C  =  +  -613  ;  D  =  +  -889,   E  =  +  -459  ; 

G  =  --281,   H  =  +-545,  K  =  --790. 


A 

Az. 

P. 

O-C. 

S. 

0 

-C. 

L. 

M. 

„ 

^ 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Tokyo 

18-3 

90 

e  4   16 

—    5 

. — 

. — 

— 

— 

IMizusawa 

E.        18-6 

79 

4   25 

+    1 

7   53 

0 

— 

— 

Manila 

23-5 

171 

e  5   24 

+    1 

. — 

— 

— 

— 

Victoria 

78-4 

36 

— 

— 

— 

— 

36-9 

40-5 

Toronto 

97-2 

12 

— 

— 

— 

— 

— 

40-3 

La  Paz 

158-2 

14 

i  19  59 

[-   7] 

— 

— 

— 

— 

Mizusawa  gives  also  PX  =  +  4m. 22s. 


J\ine  14d.        Readings  also   at   Oh.    (Batavia),    Ih.    (Athens),   6h.   and   7h.    (near 
Batavia),  19h.  (Manila),  21h.  (Athens  and  near  La  Paz  (3)  ). 


June  15d.  Readings  at  9h.  (Manila),  16h.  (nesir  Mostar),  17h.  (Vera  Cruz  (2) 
and  Tacubaya  (4)  ),  18h.  (Vera  Cruz  and  Tacubaya),  19h.  (Chicago, 
Ottawa,  Georgetown,  and  near  Tacubaya  and  Vera  Cruz),  20h.  (La  Paz), 
21h.  (near  Puebla),  22h.  (Vera  Cruz  and  near  Tacubaya),  23h.  (Vera 
Cruz). 


June  16d.  9h.  4m.  52s.     Epicentre  65°-0S.  O'O  (as  on  1917  July  15d.). 

A  =  +  -423,  B=000,  C=--906;         D=-000,  E  =  -1000; 
G  =  --906,   H=000,  K  =  --423. 

A       Az.  P.        O-C.        S.  O-C.       L.  M. 


o 

o 

m.  s. 

s.        m.  s. 

s. 

m. 

m. 

La  Paz 

65-9 

283 

e  10  52 

+2    6  19  35 

-  1 

30-7 

33-4 

Helwan 

97-9 

27 

29     8 

?S        (29     8) 

?SR. 

Uccle 

115-8 

4 

— 

—    e  30   14 

+  118 

e  551 

62-1 

Manila 

116-0 

113 

— 

—    e  26     8 

-130 

Kew 

116-5 

0 

— 



531 

Le  Bilt 

1171 

3 

— 

—         

. 

e  57-1 

62-6 

Eskdalemuir 

120-3 

358 

— 

—         — 

— 

58-1 

Additional  readings:     Helwan  gives  also  PN  = +31m.8s.(?SRiN).         De  Bilt 
MX  =  +64 -4m. 


Jvme  16d.     Readings  also  at  14h.  (near  Mostar). 
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June  17d.  8h.  10m.     Os.     i(   Trni/^o,itf,3  Qft=.nNr    iij.°-n-«- 
lOh.  19m.  30s.  ii  \   Epicentre  30  ■0^.  114    OW . 

A  =  -  -352,  B  =  -  -791,  C  =  +  -500  ;          D  =  -  -914,  E  =  +  -407  ; 
G  =  --203,  H  =  --457,  K  =  --866. 

A       Az.           P.       0-C.        S.  0-C.        L.  M. 

o          o          ni.  s.         s.          m.  s.  s.  m.  m. 

I  Tucson               E.          3-0        50          0  56      +    1          1  36  -    1  1-8  2-4 

I                              K.          3-0        50          —              —          1  41  -^   4  1-8  21 

II                               E.          3-5        50      e  1   17      +22          —  —  1-8  1-9 

II                              N.          3-5        50          0  49      -   6         —  —  1-6  1-8 

I  Berkeley            e.        10-5     321      e  2  41      +   4          —  —  150  6-8 

I                 "             X.        10-5     321      63      1      +24          —  —  150  6-2 

II                              N.        10-5     321      e  2  44      +    7          —  —           —  4-5 

I  Victoria                        19-7      342          —              —         —  —  9-2  10-6 

II                                         19-7      342          —              —         —  —  90  — 

I  Chicago                         24-2       54        12     5       1L            —  —  (121)  — 

II                                         24-2       54      e  6  30      +60          —  —  —  — 

n  Toronto                       30-6       52         —             —      (11   24)  -20  11-4  11-6 

I  Georgeto^ra      E.       31-5       63         —             —    e  16     0  ?L  19-6  — 

II                              N.        31-5        63          —              —    e  15  28  ?L  e  180  — 

I  Washington                31-5       63         —             —         —  —  e  15-8  — 

II                                         31-5        63          —              —         —  —  e  15-3  — 

I  Ithaca                          32-4       58         —             —         —  —  e  160  — 

I  Ottawa                         33-5       52    e  15   12        ?L            —  —  19-4  — 

II                                         33-5        52     i  16   21       ?L            —  —  18-9  — 

I  Honolulu           E.       40-4     268         —             —         —  —  e  17-8  20-9 

I                             N.       40-4     268         —             —         —  —  el7-6  18-8 

I  De  Bilt                        82-2       33         —             —         —  —  e  44-0  48-4 

Additional  readings  :   i  Berkeley  IN  =  +3m.458.          ii  Berkeley  eE  =  +3m.ll8. 
I  Georgetown    eN=+15m.55s.             ii  Georgetown    eE  =  +15m.30s. 
I  Ottawa  i=+16m.44s.         u  Ottawa  eE=+16m.30s. 


Jime  17d.     Readings  also  at  19h.  (near  Algiers),  23h.  (Helwan). 


June  18d.  Readings  at  Ih.  (near  Manila),  3h.  (La  Paz),  8h.  (near  Manila),  15h. 
(Kodaikanal  and  near  Batavia),  23h.  (near  La  Paz,  Mizusawa,  and  near 
Tokyo). 


June  19d.  Readings  at  Oh.  (near  Colombo),  2h.  (Rocca  di  Papa  and  Uccle),  4h. 
and  9h.  (near  Batavla),  12h.  and  16h.  (near  Tokyo),  19h.  (Taihoku),  23h. 
(La  Paz). 


June  20d.     Readings  at  Oh.  (Helwan,  Uccle,  De  Bilt,  and  La  Paz),  2h.  (Kodai- 
kanal), 13h.  (Manila),  18h.  (La  Paz),  19h.  (La  Paz  and  Rio  Tinto). 


June  21d.  Readings  at  3h.  (Edinburgh  and  near  Mizusawa),  4h.  (Colombo, 
Melbourne,  and  Taihoku),  7h.  (near  Rocca  di  Papa),  8h.  (Tokyo),  lOh. 
(Kodaikanal),  llh.  (near  Tokyo),  12h.  and  13h.  (Kodaikanal),  17h.  (La 
Paz),  23h.  (Nagasaki). 


June  22d.  llh.  23m.  16s.     Epicentre  43°0N.  142°-5E. 

A  =  - -580,  B  =  +  -445,  C  =  +  -682  ;         D  =  +  -609,  E  =  +  -793  ; 
G  =  --541,   H=+-415,  K  =  --731. 

A       Az.  P.       O-C.         S.         O-C.       L.  M. 


„ 

J, 

m.  s. 

8. 

m.  6. 

6. 

m. 

m. 

Hakodate 

1-8 

226 

-0     1 

-29 





0-5 

0-6 

Ootomari 

3-7 

3 

1     0 

+    2 

— 



1-4 

— 

Mizusawa       E 

40 

195 

1     0 

-    2 

1   47 

-   3 

— 

— 

Mito 

6-8 

194 

1  39 

-   5 

(2  56) 

-   9 

2-9 

— 

Tyosi 

7-4 

190 

1   54 

+    2 

(3   10) 

-11 

3-2 

4-3 

Continued  on  next  page. 


Tokyo 

Osaka 

Zi-ka-wei 

Hamburg: 

Eskdalemuir 

Uccle 

Strasbourg 

Helwaa 


7-6 
100 


Az. 

197 
215 
242 
333 
341 
335 
331 
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P. 

m.  s. 

1   36 

3   31 

e  4  47 

e  11  44 

12      3 

e  12   13 


O-C. 

s. 

-19 

+  61 

0 

-   6 

0    ( 


O-C. 


2   20         -( 


e  8  35 


21  52 

22  8 


83-6     306        22  44 


?S 


7  — 


(22   44)       -21 


m. 
3-6 
5-2 

+    1  — 

e  36-7 
40-7 
39-7 
45-7 


-  1 

-  8 


M. 


4-8 
6-2 


50-7 


Additional  readings  and  notes  :    Mizusawa  gives  also  PN  =  +lm.2s.         Osaka 
MN  =  +6-4m.  Eskdalemuir  eti  has  been  corrected  by  +10m.  Helwan 

PN  =  +23m.44s. 


June  22d.     Readings  also  at  6h.  and  7h.  (2)  (La  Paz),  17h.  (Taihoku  and  La  Paz), 
18h.  and  19h.  (Rio  Tinto). 


June  23d.  lOh.  34m.  18s. 
18h.  21m.  15s. 


jj  j   Epicentre  28°  ON.  130°  OE. 


A  =  -- 


B  =  +  -676,  C  =  +  -470  ;  D  =  +  -766,   E  =  +  -643  ; 

G  =  --302,   H  =  +-360,   K  =  --883. 


/\ 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m' 

I  Nagasaki 

4°-7 

359 

1    14 

+    1 

(2   10) 

+    1 

2-2 

— 

II 

4 

7 

359 

1   29 

+  16 

(2  35) 

+  26 

2-6 

3-3 

I  Osaka 

8 

1 

33 

3  47 

?L 

— 

(3-8) 

7-2 

II 

8 

1 

33 

2  44 

+  41 

— 

— 

5-3 

6-9 

I  Zi-ka-wei 

8 

1 

295 

e  2     8 

+    5 

— 

— 

— 

4-3 

II 

8 

1 

295 

6  2     0 

-    3 

e  3  40 

0 

— 

6-5 

I  Taihoku 

8 

1 

250 

e  1   51 

-12 

— 

— 

— 

— 

II 

8 

1 

250 

e  2   12 

+   9 

— 

— 

4-4 

— 

II  Tokyo 

11 

2 

45 

e  3   17 

+  30 

e  4   32 

-27 

e  6-4 

7-7 

II  Mizusawa          n. 

14 

4 

37 

3  43 

+  11 

6  33 

+  15 

— 

— 

I  Manila 

15 

9 

214 

— 

— 

— 

— 

e  6-7 

— 

11 

15 

9 

214 

e  4     5 

+  14 

— 

— 

7-2 

— 

II  Ootomari 

21 

1 

25 

5      1 

+    7 

— 

— 

100 

140 

II  Budapest 

82 

4 

320 

— 

— 

— 

— 

53-8 

— 

II  Helwan 

83 

2 

300 

48  45 

?L 

— 

— 

(48-8) 

— 

II  Vienna 

83 

4 

323 

— 

— 

— 

— 

e  48-8 

55-8 

II  Hamburg 

83 

4 

329 

— 

— 

— 

— 

e  43-8 

47-8 

I  De  Bilt 

86 

6 

329 

— 

— 

— 

— 

e  47-7 

50-2 

II 

86 

6 

329 

— 

— 

e  23   20 

-17 

e  44-8 

50-8 

n  Strasbourg 

87 

7 

325 

— 

— 

— 

— 

e  46-8 

48-6 

I  Uccle 

87 

8 

329 

— 

— 

— 

— 

— 

48-7 

II 

87 

8 

329 

— 

— 

e  33   45 

? 

e  45-8 

49-8 

II  Rocca  di  Papa 

89 

4 

319 

i  28     9 

?SR, 

— 

— 

e  48-2 

50-8 

II  BesanQon 

89 

5 

324 

— 

— 

— 

• — 

47-8 

— 

II  Oxford 

89 

6 

331 

— 

— 

— 

— 

47-7 

51-4 

11  Moucalieri 

90 

2 

323 

— 

— 

e  28      7 

?SR. 

40-8 

— 

II  Tortosa 

96 

8 

324 

e  30  45 

?SR, 

— 

— 

50-8 

55-5 

II  Coimbra            e. 

101 

6 

328 

e  20  40 

? 

— 

— 

51-8 

56-7 

n                        N. 

101 

6 

328 

e  16  40 

? 

30   10 

?SRi 

— 

560 

Additional  readings  and  notes  :  ii  Nagasaki  gives  also  MN  =  +  3  •4m.       ii  Osaka 
MN=+7-2m.  I  Zi-ka-wei  MN  =  +3-9m.  ii  Zi-ka-wei  MN=+4-2m. 

II    Mizusawa    PE=+3m.44s.  ii     Helwan     PN  =  +47m.45s.     (?LN). 

II  Hamburg  MN=+48-6m.  ii  De  Bilt  MN=+50-9m.  ii  Rocca 

di  Papa  iP  has  been  corrected   by  +lh. 


June  23d.  Readings  also  at  Ih.  (Zi-ka-wei  (2)  ),  2h.  (Uccle,  Zi-ka-wei  (2),  and 
De  Bilt),  6h.  (near  Zi-ka-wei),  7h.  (De  Bilt),  llh.  and  13h.  (Zi-ka-wei), 
14h.  (Uccle,  De  Bilt,  Zi-ka-wei,  and  Manila),  15h.  (Manila,  Zi-ka-wei, 
and  La  Paz),  16h.  (De  Bilt). 


June  24d.     Readings  at  Oh.  (Manila),  4h.  (Zi-ka-wei), 
(Zi-ka-wei),  21h.  (near  Tailioku). 


6h.  (La  Paz),  llh.  and  19h. 
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Jvme  25d.  2h.  5m.  36s.     Epicentre  49°0N.  124°0W.     (as  on  1919  Oct.  lOd.). 
A  =  -  -367,   B  =  -  044,   C  =  +  -755  ;  D  =  -  -829,    E  =  -  059  ; 


G  =  --422,  H  =  --626.  K  =  --656. 


A 

Az. 

P. 

0-C 

S. 

0-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

0-8 

141 

. — 

— 

— 

— 

-01 

1-8 

Berkeley 

11-2 

173 

— 

— 

e  3  58 

-61 

6  5-4 

9-3 

Lick 

E. 

121 

171 

— 

— 

— 

— . 

e  5-6 

8-6 

Chicago 

26-3 

92 

10  39 

?s 

(10   39) 

+  11 

(16-1) 

— 

Toronto 

30-8 

82 

— 

— 

e  11   24 

-24 

e  18-4 

21-7 

Ottawa 

32-5 

78 

— 

— 

e  12   IS 

-r    2 

e  180 

— 

Ithaca 

33-2 

82 

— 

— 

e  19   12 

I 

22-8 

— 

Georgetown 

34-7 

89 

— • 

— 

e  10   16 

—  155 

e  19-6 

— 

Washington 

34-7 

89 

— ■ 

— 

— 

— 

e  20-2 

— 

Cheltenham 

E. 

34-9 

89 

— . 

— 

— 

— 

i  19-9 

231 

Honolulu 

X. 

38-6 

236 

10   16 

?PRi 

13   53 

+    7 

14-7 

17-8 

Edinburgh 

641 

33 

— 

— 

— 

— 

31-4 

37-4 

Eskdalemuir 

64-6 

32 

— 

. — 

e  19   14 

-    6 

30-4 

— 

Oxford 
Kew 

68-1 
68-7 

35 
35 

— 

— 

— 

— 

36-8 

40-8 
39-4 

De  Bilt 

E. 

701 

29 

— 

— 

e  20   19 

-    8 

e  33-4 

381 

Uccle 

70-9 

31 

— 

— 

e  20   24 

-13 

e  32-4 

— 

Paris 

71-9 

34 

— 

— 

— 

— 

e  40-4 

— 

Moncalieri 

770 

32 

— 

— 

e  21  53 

+    4 

40-0 

— 

Tortosa 

77-8 

40 

— 

— 

— 

— 

e  42-4 

47-5 

Additional  readings  :  Toronto  gives  also  eL  =  + 20 -Sm.       Ottawa  L  = +31  •9m, 
Georgetown  eLX  =  +19-4m.,  LE  =  -f-23-lm.,  LN  =  +22-4m.  Cheltenham 

eE  =  +22m.55s.,  eX  =  ^23m.3s.,  MX  =  -^23-6m.        Honolulu  ME  =  +17-lm. 
Eskdalemuir  eE=+26m.40s.  De   Bilt  eLX  =+35  ■4m. 


Jime  25d.  loh.  31m.  6s. 
A=  -556,   B  = 


Osaka 

Tokyo 

Mizusawa 

Manila 

Batavia 


G  =  - 

A 

2°  9 

4-8 

5-4 

25-9 

50-7 


Epicentre  37  =  -5X.  134' -oE 
C=+-609:         D 


71 S     F 
427,'  H  =  +  '434,  K  =  -793.  ' 


Az. 

165 
113 
71 
211 
217 


P. 

m.  s. 

0  48 
e  2   22 

1  23 
e  12     4 


O-C. 


s. 


S. 

m.  8. 

(1  22) 


+   3 

?L 

0  2   29 

?S    (e  12     4) 
—    i  15  45 


+  •701  ; 


0-C. 

s. 
+    2 

+    1 

+  104 

-42 


Additional  readings:      Mizusawa  gives  also  SX=+2m.308. 
+  14m.l3.s.,  IE  =  +15m.  42s. 


L. 
m. 
14 
(e  2^4) 


M. 
m. 

1^8 
27 


15-3  — 


Batavia  i  = 


June  25d.  Readings  also  at  4h.  (Helwan),  7h.  (De  Bilt  and  Taihoku),  lib. 
(Vienna,  Rocca  di  Papa,  De  Bilt,  Edinbm-gh,  Hamburg,  Helwan,  Uccle, 
and  Pompeii),  12h.  (Kodaikanal  and  Eskdalemuir),  14h.  (near  Kobe), 
15h.  (Helwan  and  near  Mizusawa),  20h.  (La  Paz  and  Rio  Tiato). 


June  26d.  3h.  40m.  38s 
A=  +722,  B  = 


Athens 

Mostar 

Sarajevo 

Pompeii  e. 

Sinj 

Belgrade 

Rocca  di  Papa 

Pola 

Budapest 

Florence 

Pa4ova 


Epicentre  39=  •3X.  21' OE.  (as  on  June  lOd.). 

=  +  277,  C  =  +  -633  ;  D  =  +  358,   E  =  -  -934  ; 

G  =  +591,  H=+-227,   K=-774. 


2-6 
4-7 
4-9 
6-2 
5-5 
5-5 
6-8 
7-6 
8-3 
8-5 
91 


Az. 

120 
331 
339 
288 
326 
356 
294 
319 
351 
305 
315 


1 

i  1 

e  1 

1 

1 

1 

i  1 

e  1 

e  1 

2 

2 


O-C. 

s. 
+  25 
-  2 
+  28 
+  9 
+  22 
+  4 
0 
+  1 
-35 
+  10 
+   3 


m.  s. 


1  40 
i  2   17 

2  39 
2  51 

2  37 

3  10 
3  38 

(e  3   12) 
e  4  45 


O-C. 

s. 
+  28 
+  8 
+  25 

?L 
+   6 

?L 
+  33 
-14 

?L 


L. 
m. 

1^8 

(2^) 
(32) 

32 

(4^8) 


M. 

m. 
2^0 
3-0 
3-6 
3^9 
3^3 
3-6 
4-6 

5 -a 

6-6 
5-0 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Vienna 

9-4 

341 

2  20 

-   2 

4   25 

+  12 

16-4 

6-6 

Lemberg 

10-7 

11 

— 

— 

e  4  46 

-   2 

e  5-7 

6-5 

Moncalieri 

11-3 

305 

e  3     5 

+  16 

5  42 

+  40 

7-2 

8-9 

Zurich 

121 

316 

e  2  54 

-   6 

e  5   15 

-   6 

— 

• — 

Helwan 

12-7 

135 

7   22 

?L 

— 

— 

(7-4) 

— 

Strasboiu-g 

13-3 

319 

e  3     9 

-   8 

e  5  44 

-   7 

e  6-7 

8-0 

Besancon 

13-4 

311 

5   25 

?S 

(5   25) 

-28 

(8-2) 

10-4 

Algiers 

14-3 

266 

e  3  35 

+    5 

e  6   23 

+    8 

10-9 

— 

Tortosa 

15-7 

283 

3  45 

-   3 

— 

— 

9-2 

110 

Hamburg 

161 

336 

e  3  56 

+    3 

— 

— 

8-4 

11-6 

Paris 

16-2 

312 

e  3  57 

+    2 

c  7     4 

+   4 

9-4 

9-4 

Uccle 

16-4 

320 

e  3  58 

+    1 

e  6  58 

-   6 

8-6 

10-5 

De  Bilt 

16-8 

325 

4   10 

+    8 

7   19 

+    6 

8-4 

11-7 

Kew 

191 

315 

— 

— . 

— 

— 

— 

15-4 

Oxford 

19-8 

316 

4  38 

-    1 

8   17 

-    2 

11-2 

13-8 

Coimbra 

22-5 

281 

5   12 

+    1 

9   13 

-    2 

e  12-2 

14-3 

Eskdalemuir 

22-7 

323 

— 

— 

i  9   13 

-    6 

13-4 

— 

Edinbiirgh 

23-0 

324 

— 

— 

9   22 

-    3 

— 

17-9 

Taihoku 

81-9 

64 

14  58 

?PR, 

— 

— 

— 

— 

Additional  readings  and  notes:   Athens  gives  also  P  =  +lm.l0s.,  MN  =  +2-4m.. 
To  =3h.40m.59s.  Rocea  di  Papa  PR,  =  +2m.l0s.  Pola  MN  =  +4-7m. 

Budapest  readings  are  given  as  at   2h.  Florence  P  = +2ni.l2s. ?,   S  = 

+  7m.22s.?  Vienna eLN  = +5 -Im.  Helwan  PN  = +8ni. 22s.         Ham- 

burg MNZ=  +ll-5m.  De  Bilt  MN  =  +11  ■2m. 


June  26d.     Readings  also  at  2h.  (Melbourne),  6h.  (Taihoku),  lOh.  (Helwan  and 
La  Paz),  llh.  (La  Paz),  16h.  (near  Mizusawa  (2)  and  Tokyo). 


June  27d.     Readings  at  3h.  (Helwan),  9h.  (Taihoku),  22h.  (near  Mizusawa). 


1921.     June  28d.  13h.  58m.  48s.     Epicentre  37°  OS.  175°  OE. 

A  =  -  -795,   B  =  +  -070,  C  =  -  -602  ;  D  =  +  -087,   E  =  +  -996  ; 

G  =  +-600,   H  =  -052,  K=--799. 

Very    rough    determination.     Neither    of    the    suggested    origins    (Riverview 
39°-8S.,  177°-4E.,  and  Apia  40''0S.,  178°-0E.)  suit  the  observations. 


P. 


O-C. 


O-C. 


M. 


Wellington 

4-3 

182 

i  0  48 

-19 

— 

— 

— 

1-2 

Christchurch 

6-7 

195 

1    12 

-30 

2     0 

-62 

— 

4-2 

Riverview 

19-6 

272 

i  4  41 

+    5 

i  8  33 

+  18 

e  10-1 

13-0 

Sydney 

19-6 

272 

(4   30) 

-   6 

(8  36) 

+  21 

8-6 

9-5 

Melbom'ne 

23-8 

259 

(5   18) 

—    8 

(8      0) 

2 

8-0 

11-0 

Apia 

26  0 

30 

i  5  43 

-    5 

10   10 

-12 

12-6 

— 

Adelaide 

29-3 

263 

e  6   12 

-    9 

i  11   12 

-10 

e  12-2 

131 

Perth 

48-2 

259 

8   53 

-    2 

15  41 

-15 

— 

— 

Honolulu        N. 

63-7 

29 

e  10   35 

-    1 

e  19  32 

+  23 

— 

■ — 

Batavia 

68-8 

278 

11      7 

-    3 

i  20     9 

-   3 

e  34-4 

37-3 

Manila 

72-4 

306 

e  11   34 

+    2 

(20   56) 

+    1 

20-9 

21-1 

Tokyo 

79-8 

332 

e  11   32 

-46 

• — 

— 

— 

— 

Mizusawa       e. 

82-2 

335 

12   28 

-    3 

15   44, 

?PRi 

• — 

— 

N. 

82-2 

335 

12   23 

-   8 

15   28 

?PRi 

■ — 

— 

Berkeley 

94-6 

45 

— 

— 

e  24   16 

-46 

— 

— 

Colombo 

98-2 

273 

26   12 

2S 

(26   12) 

+  34 

— 

28-2 

La  Paz 

100-1 

120 

14     8 

-   3 

i  24  35 

-82 

47-8 

57-1 

Victoria 

101-5 

37 

17   45 

?PR, 

26     7 

-   3 

36-9 

51-7 

Kodaikanal 

102-1 

275 

26     6 

?S 

(26     6) 

-10 

62-0 

68-1 

CMcago 

118-6 

58 

19  50 

?PR, 

29  47 

+  68 

55-9 

— 

Georgetown   e. 

124-8 

66 

— 

— 

— 

— 

e  71-2 

— 

Toronto 

124-9 

59 

— 

— 

e  38   12 

?SR, 

55-2 

— 

Ottawa 

127-9 

58 

e  18  57 

[-17] 

— 

— 

56-2 

— 

Helwan 

149-0 

270 

21   12 

iPRi 

(26   12) 

?. 

— 

— 

Budapest 

159-5 

308 

e  24   12 

?PR, 

— 

— 

— 

— 

Hamburg 

160-5 

333 

e  19  53 

[-15] 

— 

— 

e  76-2 

83-2 

Qordinued  on  next  page. 
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o-c. 


o-c. 


L. 


M. 


Vienna 

160-8 

313 

i  19  53 

[-16] 

e  35   12 

? 

e  55-2 

93-2 

Edinburg-li 

1611 

357 

e  20  48 

[+39] 

— 

— 

— 

52.0 

Eskdalemuir 

161-7 

357 

19  53 

[-16] 

— 

— 

— 

81-9 

Stonyhurst 

163-1 

355 

20   24 

[+14] 

— 

— 

— 

47-2 

De  Bilt 

163-3 

338 

e  20  57 

[+47] 

— 

— 

e  70-2 

88-0 

Pompeii          e. 

164-4 

290 

20   12 

[+   11 

26   12 

?PR, 

— . 

— 

Uccle 

164-7 

337 

e  20     5 

[-   7] 

e  35     6 

? 

— 

— 

Oxford 

165-0 

351 

— 

i  34   12 

— 

— 

89-7 

Strasboiirg 

165-2 

325 

21     4 

[+52] 

e  24   52 

?PRi 

e  78-2 

— 

Kew 

165-2 

348 

— 

— 

— 

— 

59-2 

Rocca  di  Papa 

165-5 

295 

e  19  42 

[-30] 

— 

— 

— 

50-5 

Paris 

167  0 

338 

i  20     0 

[-13] 

— 

— 

73-2 

81-2 

Besangon 

167-0 

325 

19  521 

[-21] 

— 

— 

— 

— 

Moncalieri 

167-6 

314 

19  50 

[-24] 

29     0 

2 

53-5 

— 

Barcelona 

172-9 

311 

— 

31   21 

? 

— 

45-2 

Algiers 

173-5 

271 

20     5 

[-11] 

29  49 

? 

6  42-2 

93-2 

Tortosa 

174-3 

314 

20     3 

[-13] 

31   32 

? 

54-9 

93-3 

Coimbra 

175-9 

38 

21   39 

[+82] 

32  33 

? 

e  76-2 

— 

Rio  Tiuto 

178-6 

59 

25   12 

?PRi 

— 



(82-2) 

105-2 

Granada 

178-8 

279 

21   13 

[+56] 

i  33   28 

? 

— 

— 

Additional  readings  and  notes:  Christchurch  gives  also  PRi=+lm.36s. 
Riverview  i=+4m.46s.,  +4m.53s.,  and  +4m.56s.,  PRi  = -f  5m.7s.,  PRa  = 
+  5m.23s.,  PR3=+5m.35s.,  PR4= +5m.44s.,  PS=  ^8m.50s.,  SR,= +9m.l6s., 
SR2= +9m.34s.,  MZ  = -f  13-2m.,  MX  =  +14  ■6m.,  To  = +13h.58m.29s. 
Epicentre   39"-8S.,    177°-4E.  Melbourne   P=+0m.30s.,   SR,  =  +5m.54s. 

Adelaide    i=+6m.42s.,     +7m.l2s.,     +7m.42s.,     +10m.48s.,    i=+14m.6s., 
+  15m.l2s.,    and     +16m.24s.  Batavia    i=+12m.20s.    and     +20m.548. 

Manila    S  =  +17m.lOs.,    MN=+21-0m.  La    Paz    i=+18m.6s.,    T„  = 

14h.0m.26s.  Georgetown  eLN  =  +71-8m.,  both  these  readings  increased 

by    Ih.  Toronto    e=+41m.l2s.,    L  =  +66-0m.  Ottawa    iXV  = 

+  21m.ls.,  iV=+22m.ls.,  eL?  =  +30-9m.  Budapest  gives  its  readings 

as   at    4h.    instead    of    14h.  Hamburg   iZ  = +20m.43s.,    MX  =  +86-2m. 

Vienna  iZ  =  + 20m. 44s.  and    +24m.33s.  Eskdalemuir  iZ  = +20m.46s.  = 

eX,     PR,?  = +24m.27s.  De     Bilt     ePR,  = +24m.43s.,     MX  =  +94-6m. 

Uccle  PR,  =  +24m.47s.  Rocca  di  Papa  iE  =  +20m.0s.  (O  -C.  =  -12s.), 

ePV= +20m.l6s.,    P=+20m.6s.  Paris    PR,  =  +25m.ls.  Coimbra 

eL=  +46m.l2s.(?SRi),  To  =14h.7m.30s. 


June  28d.     Readings  also  at  12h.  (Helwan),  17h.  and  22h.  (La  Paz). 


June  29d.  llh.  37m.  50s.     Epicentre  43° -ON.  44°-0E. 


A  =  +  -526,  B  =  +  -508,  C  =  +  -682  ; 
G  =  +-491,  H  =  +-474, 


D  =  +  -695,   E  =  --719 
K  =  --731. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lemberg 

15-3 

303 

i  6  41 

?S 

(16  41) 

+    2 

(e  9-5) 

10-2 

Helwan 

16-6 

222 

7   10 

?S 

(7    10) 

+    1 

(10-2) 

— 

Belgrade 

17-0 

284 

4     9 

+    4 

9  22 

?L 

e  11-5 

11-9 

Budapest 

18-0 

293 

— 

e  9  49 

?L 

e  11-7 

— 

Vienna 

19-9 

295 

4  42 

+    2 

i  8  23 

+    2 

i  11-0 

12-2 

Pola 

21-6 

285 

e  8   25 

?S 

(e  8   25) 

-32 

e  12-5 

18-: 

Rocca  di  Papa 

23-0 

278 

e  5   16 

-    1 

9   22 

-   3 

16-0 

16-1 

Hamburg 

,24-7 

307 

e  5   33 

-   2 

e  9  48 

-   9 

e  13-0 

14-( 

Zm-ich 

25  1 

292 

e  5  37 

-   2 

— 

— 

— 

Strasbourg 

25-6 

295 

e  5  40 

-   4 

e  10   10 

-   4 

e  13-7 

Moncalieri 

26  0 

287 

e  6   26 

+  38 

10   19 

-   3 

e  13-7 

Besancon 

26-9 

292 

14  45 

?L 

— 

— 

(14-8) 

17-1 

De  Bilt           E. 

27-4 

303 

e  6     0 

-   2 

e  10  46 

-   2 

14-6 

16-1 

X. 

27-4 

303 

— 

— 

— 

— 

13-8 

16-1 

Uccle 

27-8 

300 

e  6     3 

-   3 

e  10  52 

-   3 

e  13-2 

Paris 

29-1 

296 

— 

— 

— 

— 

e  15-7 

20-1 

Edinburgh 

32-5 

310 

— 

— 

— 

— 

e  14-2 

24-1 

Eskdalemuir 

32-5 

309 

— 

— 

e  10  53 

-83 

15-7 

21-1 

Coimbra 

38-7 

284 

6  6  30 

-74 

— 

— 

e  21-2 

Additional  readings:     Pola  gives  also  MN  =  +16-6m.  Rocca  di  Papa  e- 

+  5m.28s.  Hamburg   MZ=+14-3m.,    MN  =  +17-3m.  Paris   MN  ^ 

+  15 -2m. 
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June  29d.  Readings  also  at  4h.  (Manila),  6h.,  15h.,  and  16h.  (La  Paz),  18h. 
(Manila),  20h.  (near  Pompeii  and  Rocca  di  Papa),  23h.  (Stouyhurst, 
Edinburgh,  De  Bilt,  £ind  near  Port  au  Priace). 


June  30d.  2h.  lOm.  3s.     Epicentre  61°-5N.  33°-5\V. 

A  =  +  -398,  B  =  --263,  C=+-879;         D  =  --552,   E  =  --834; 
G  =  +-733,  H  =  --485,  K  =  --477. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


Dyce              N. 

16-4 

91 

— 

- 

— 

— 

— 
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Edinburgh 

16-5 

96 

4 

7 

+    8 

7   21 

+  14 

8-6 

10-8 

Eskdalemuir 

16-8 

98 

4 

6 

+   4 

7   21 

+    8 

8-4 

10-2 

Stonyhurst 

180 

100 

e  4 

27 

+  10 

— 

— 

10-8 

Oxford 

19-9 

104 

i  4 

37 

-    3 

— 

— 

9-4 

14-2 

Kew 

20-6 

104 

— 

- 

• — 

— 

— 

— 

12-0 

De  Bilt 

22-7 

97 

5 

17 

+    4 

9  25 

+    6 

110 

141 

Uccle 

23-2 

100 

e  5 

14 

-    5 

9  25 

-   4 

110 

13-3 

Paris 

23-7 

106 

e  5 

20 

-    5 

e  9  36 

-   2 

12  0 

140 

Hamburg 

241 

89 

15 

35 

+    6 

e  10      1 

+  15 

e  14-2 

17-8 

Coimbra 

26-2 

133 

5 

31 

-19 

9  49 

-37 

11-7 

12  1 

Strasbourg 

26-3 

100 

5 

49 

-   2 

e  10  30 

+    2 

e  14-6 

15-4 

Besancon 

26-3 

104 

6 

56 

+    5 

10  24 

-  4 

140 

Moncalieri 

28-9 

106 

e  6 

14 

-    3 

11   17 

+   2 

14-2 

— 

Ottawa 

291 

256 

6 

19 

0 

11   16 

-    3 

e  14-4 



Tortosa 

291 

119 

6 

5 

-14 

10  45 

-34 

140 

18-9 

Vienna 

30-6 

92 

e  6 

30 

-    4 

e  10  45 

-59 

e  15-2 

20-8 

Granada 

30-6 

129 

7 

27 

+  53 

i  16  52 

?L 

(i  16-9) 

Pola 

31-9 

99 

e  14 

57? 

?L 

— 

— 

(e  15-0?) 



Toronto 

321 

258 

5 

51 

-57 

10  39 

-91 

i  18-4 

18-8 

Budapest 

32-5 

91 

— 

— 

— 

e  160 

200 

Rocca  di  Papa 

33-7 

104 

— 

- 

— 

(e  12   15) 

-21 

19-8 

23-0 

Chicago 

37-5 

264 

7 

39 

+   5 

13   27 

-   4 

18-4 

Helwan 

521 

96 

16 

57 

?S 

(16  57) 

+  12 

(32-0) 

— 

Additional  readings:     De  BDt  gives  also  MN=+15-0m.     Epicentre  54° •5N. 
32°-5W.  Uccle    MN=+12-9m.  Hambiirg    MN=+16-4m.,    MZ  = 

+  15  •8m.     Readings  all  given  as  on  29d.  Coimbra  MN  =  +13  0m..  To  = 

2h.8m.ls.  Ottawa     eLN  =  +15-4m.,     LE=+21-4m.,     To  =2h.l0m.8s. 

Rocca  di  Papa  gives  S  as  eL. 


June  30d.  Readings  also  at  3h.  (Sunla),  8h.  (Moncalieri,  Strasbourg,  Paris, 
Uccle,  and  De  Bilt),  13h.  (near  Mizusawa),  14h.  (near  Athens),  16h. 
(Coimbra),  23h.  (near  Rocca  di  Papa). 
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TABLE. 


ii 

P 

s 

S-  P 

^  S 

P 

s 

S-  P 

A » 

P 

s 

s-  P 

«& 

sec. 

sec. 

sec. 

=*& 

sec. 

sec. 

sec. 

«& 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

24 

52 

560 

1004 

444 

102 

860 

1575 

715 

3 

47 

83 

36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

48 

54 

573 

1029 

456 

104 

870 

1593 

723 

5 

77 

137 

60 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

213 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

150 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

14 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 

929 

1706 

777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

5U 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

820 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

135 

1009 

1833 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

1858 

831 

40 

475 

847 

372 

90 

796 

1454 

658 

140 

1031 

1864 

833 

41 

483 

861 

378 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

408 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

840 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

851 

1556 

705 

150 

1071 

1917 

846 

I.W.  Cou7ity  Press.     Ii34l6\25. 
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FOEMEELY    THE    BULLETIN    OF    THE 
BEITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


New 

Old 

597 

550 

27 

48 

31 

49 

27 

42 

31 

30 

29 

36 

26 

36 

The  present  number  of  the  Summary  deals  with  62  epicentres, 
26  of  which  are  new  and  36  repetitions  from  old  epicentres.  The 
corresponding  figures  for  former  periods  are  : 

1913-1920  March 

1920  April— June 
July — Sept. 
Nov. — Dec. 

1921  Jan. — Mar. 
Apr. — June 
July — Sept. 

These  figures  thus  show  great  steadiness.  Certain 
periodicities  which  undoubtedly  exist  apply  therefore,  not  to  the 
earth  as  a  whole,  but  to  localities.  Of  this  there  is  ample  con- 
firmation, as  will  appear  from  special  investigations  now  in  hand. 

There  are  only  two  cases  of  presumed  abnormal  focal  depth  : 

July   15d.  18h.     2°-lN.  127°-8E.     Depth  +-030 
Sept.  20d.  20h.     1°-5S.    109°-3E.     Depth  +  050? 

In  the  case  of  July  15  the  evidence  from  antipodal  stations 
is  not  strong,  and  on  1920  Jan.  26  there  is  no  evidence  of  abnormal 
depth  for  this  focus,  though  it  must  be  admitted  that  the  observa- 
tions were  few.  The  evidence  on  Sept.  20  is  slighter  still  ;  but 
the  cases  are  worthy  of  notice  along  with  others. 

On  Sept.  19d.  23h.  a  solution  is  printed  which  suits  the  stations 
near  the  epicentre,  but  gives  large  positive  residuals  for  [P]  at 
antipodal  stations  :   for  which  at  present  no  explanation  is  offered. 
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Acknowledgment  should  be  made  of  the  valuable  help 
afforded  by  the  Seismological  Bulletin  of  the  Central  Meteorological 
Observatory  of  Japan,  from  which  many  readings  have  been 
obtained  which  were  not  communicated  b^^  the  individual  obser- 
vatories, e.g.  Akita,  Gihu,  Hakodate,  Hukuoka,  Kagosima,  Kyoto, 
Maebasi,  Matuyama,  Mito,  Nagano,  Xiigata,  Numadu,  Tuku- 
basan,  Tyosi,  and  Zinsen.  But  it  would  be  more  helpful  still  if 
we  could  have  these  readings  direct. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1921  and  1922  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

H.  H.  TURNER. 

University  Observatory,  Oxford, 
1925  July  31. 
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1921    JULY,   AUGUST,   &    SEPTEMBEE. 


July  Id.  Readings  at  5h.  (near  Tacubaya),  llh.  (Vienna  and  near  Belgrade, 
Mostar,  and  Sarajevo),  121i.  (near  Oaxaca  and  Tacubaya),  171i.  (near 
Nagasaki),  19h.  (near  Mizusawa). 

July  2d.  Readings  at  Ih.  (Manila  and  near  Batavia),  8h.  (Manila  (2)  ),  llh. 
(near  Mizusawa),    19h.    (near   Rocca  di  Papa),    21h.    (near  Osaka). 

July  3d.  5h.  2m.  40s.     Epicentre  16'-5S.   180°0  (as  on  1919  Oct.   19d.). 

A  =--959,   B=-000,  C=--284;  D=-000,   E  =  +1000; 

G  =  +-284,   H=000,  K  =  --959. 

(Evidence  conflicting  ;    perliaps  at  27^08.  172°-0W.,  as  on  1918  Jan.  13d.) 

A       Az.  P.        O-C.  S.         O-C.        L.  M. 


„ 

o 

m.  8. 

8. 

m.  s. 

s. 

m. 

m. 

Apia 

8-4 

73 

e  2  24 

+  17 

— 

— 

3-8 

5-8 

Christdnu-ch 

27-8 

191 

— 

— 

10   56 

+    1 

16-7 

20-8 

Riverview 

31-2 

230 

e  6  50 

+  10  ( 

e  12   56) 

+  62 

e  12-9 

15-3 

Melbourne 

37-4 

229 

7   32 

-    1 

12   26 

-64 

e  16-1 

20-8 

Honolulu 

E. 

43-5 

31 

14  30 

iS 

(14   30) 

-25 

18-6 

200 

N. 

43-5 

31 

. — 

— 

— 

. — 

18-8 

21-1 

Manila 

661 

295 

e  11   20 

+  28 

— 

— 

— 

Victoria 

82-1 

35 

— 

— 

— 

. — . 

37-8 

41-7 

Toronto 

108-9 

48 

— 

— 

— 

— 

60-0 

60-7 

Edinbiu:gli 

140-5 

2 

— 

— 

— 

— 

73-3 

— 

De  Bilt 

E. 

144-2 

354 

— 

— 

e  41    19 

?SRi 

e  70-3 

85-4 

Uccle 

145-5 

356 

e  19  20 

[-29] 

— 

— 

e  59-3 

85-3 

Strasbourg 

147-3 

349 

e  19   25 

[-27] 

— 

— 

— 

— 

Additional  readings:     Apia  gives  also  LN  =  +3-9m.         Algiers  (A=159°-5, 
Az.  =353°-0)  gives  simply  51i.         De  Bilt  MN  =  +87-4ni. 


July  3d.  14h.  52in.  50s.     Epicentre  29° -ON.  130°  OE. 

A  =  -  -562,  B  =  +  -670,  C  =  +  -485  ;         D  =  +  -766,  E  =  +  -643  ; 
G  =  --312,  H  =  +  -371,  K  =  --875. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 


o 

o 

m.  s. 

8. 

m.  8. 

8. 

m. 

m. 

Nagasaki 

3-7 

358 

1  40 

?s 

(1  40) 

-   2 

2-8 

— 

Osaka 

7-3 

38 

— 

— 

3     9 

-   9 

— 

13-4 

Zi-ka-wei        z. 

7-7 

289 

1   57 

0 

3   27 

-   2 

— 

5-3 

Taihoku 

8-5 

244 

e  1  53 

-16 

(3   23) 

-27 

3-4 

Manila 

16-7 

212 

e  3  59 

-   2 

— 

— 

6-7 

6-7 

Budapest 

81-9 

321 

— 

— 

— 

— 

e  47-2 

— 

Hamburg 

82-5 

329 

i  12  36 

+   3 

e  22  58 

+   6 

e  51-2 

54-2 

Vienna 

82-6 

323 

i  12  35 

+   1 

e  23     4 

+  11 

e  42-2 

53-2 

Helwan 

82-7 

300 

23   10 

IS 

(23   10) 

+  16 

(52-2) 

— 

De  Bilt 

85-6 

329 

12  55 

+   4 

23   25 

-   1 

e  46-2 

56-4 

Edinburgh 

86-2 

336 

— 

— 

— 

46-2 

Eskdalemuir  n. 

86-7 

336 

— - 

— • 

e  23  22 

-16 

46-2 

56-9 

Uccle 

86-9 

329 

e  12  56 

-    2 

e  23  35 

-   5 

e  42-2 

— 

Strasbourg 

86-9 

325 

e  12  55 

-   3 

— 

— 

e  47-2 

56-2 

Oxford 

88-6 

331 

— 

— 

— 

— 

46-3 

59-9 

Rocca  di  Papa 

88-6 

319 

i  9   19 

2 

— 

— 

e  56-2 

66-2 

Paris 

89-2 

329 

— 

• — 

e  22  37 

-88 

50-2 

59-2 

Moncalieri 

89-3 

323 

— 

— 

22   16 

-110 

501 

Coimbra 

1010 

329 

e  13  46 

-29 

e  25   14 

-51 

e  55-2 

— 

Rio  Tinto 

101-9 

326 

59   10 

2L 

■ — 

— 

(59-2) 

66-2 

Additional   readings:      Osaka   gives   also   MN  =  +12-7m.  Zi-ka-wei   P  = 

+  lm.55s.,      MN  =  +4-8m.,      ME=+5-0m.  Hambm-g     e  =  +46m.l08. 

Helwan  gives  its  readings  as  PE  and  PN. 
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July  3d.  Readincs  also  at  2h.  (Helwan).  4h.  (near  Kobe  and  near  Mizusawa), 
9h.  (La  Paz),  lOh.  (Sydney),  llh.  (Pompeii),  14h.  (near  Batavia),  16h. 
(Pompeii),  191i.  (Rio  Tinto),  221i.  (La  Paz  and  Moncalieri). 

July  id.  lih.  ISm.  Os.     Epicentre  25°0N.  141°-5E.  (as  on  1919  AprU  27d.). 

A  =  -  -709,  B  =  +  -564,  C  =  +  -423  ;  D  =  +  -622,   E  =  +  -783  ; 

G  =  --331,  H  =  +  -263,  K  =  --906. 

A        Az.  P.       O-C.         S.  O-C.        L.  M. 

o  „         m.  s.         s.         m.  s.  s.  m.  m. 

Tyosi 

Osaka 

Kobe 

:Mito 

Nagasaki 

Hukuoka 

Hakodate 

Taihoku 

Zi-ka-wei 

Manila 

Riverview 

Adelaide 

Additional  readings:     Hukuoka  gives  also  MN=+5-7m.  Zi-ka-wei  gives 

also    eSN  = +7m.41s.,     PSE  = -f  7m.46s.,     PSN  = -f-7m.54s.  Riverview 

iS  = -f ISm.lls.,  MN  =  -f300m.  Adelaide  e  =  +25m.6s.  and    -l-26m.42s. 


July  4d.  14h.  18m.  Os.      Epicentre  29"  OX.  130'  OE.  (as  on  July  3d.). 

A  =  -  -562,   B  =  -I-  -670,  C  =  +  iSo  ;  D  =  -f  -766.  E  =  -|-  -643  ; 

G  =  --312,   H  =  +  -371,  K  =  --875. 


10-7 

357 

2  39 

-   1 

(4   25) 

-23 

4-4 

4-6 

110 

333 

2  56 

-(-12 

(4   58) 

+   4 

5  0 

5-4 

111 

332 

2  44 

-    2 

(4   43) 

-14 

4-7 

4-8 

11-4 

356 

2  42 

-    8 

(4   22) 

-42 

4-4 

50 

12-8 

310 

3   13 

-f   3 

(5    28) 

-11 

5-5 

5-6 

12-9 

313 

3     3 

-    9 

(5    12) 

-30 

5-2 

5-6 

16-8 

358 

3  30 

-32 

5   30 

-103 

— 

— 

181 

274 

4   12 

-   6 

(7   23) 

-19 

7-4 

— 

18-7 

294 

e  4   20 

-   5 

e  7   38 

-17 

— 

— 

21-9 

246 

e  4  55 

-    9 

7   58 

-65 

8-8 

9-4 

59-6 

171 

e  10     3 

-   6 

i  18     4 

-14 

e  27  1 

31-5 

60  0 

183 

— 

i  18  12 

-11 

e  29-2 

321 

A 

Az. 

P. 

O-C 

g 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m. 

s. 

6. 

m. 

m. 

Mizusawa 

E. 

13°- 7 

39 

3   20 

-    2 

5 

58 

-   3 

— 

— 

N. 

13-7 

39 

3  21 

-    1 

6 

4 

-t-    3 

— 

— 

Ootomari 

20-3 

26 

4  48 

+    3 

(8 

32) 

+    3 

8-5 

8-8 

Batavia 

41-7 

217 

i  7   59 

-10 

i  14 

27 

-   4 

— 

— 

Simla 

45-3 

286 

— 

— 

e  16 

54 

-h95 

— 

— 

Honolulu 

64-7 

79 

— 

— 

22 

11 

?SRi 

29-8 

32-1 

Lemberg 

77-6 

320 

e  13     6 

+  61 

- 

— 

— 

231 

Victoria 

78-7 

40 

■ — 

— 

(20 

4) 

-124 

20  1 

22-5 

Budapest 

81-9 

321 

e  12  30 

0 

e  22 

58 

+  13 

6  38  0 

49-0 

Belgrade 

82-3 

318 

23   12 

?s 

(23 

12) 

+  23 

— 

— 

Hambiu-g 

82-5 

329 

e  16  36 

?PR, 

123 

13 

+  21 

e  47-2 

48-0 

Vienna 

82-6 

323 

13  32 

•f58 

i  23 

20 

+  27 

e  490 

58-0 

Helwan 

E. 

82-7 

300 

24     0 

?S 

(24 

0) 

+  66 

— 

— 

De  Bilt 

E. 

85-6 

329 

e  12  56 

+    5 

i  23 

32 

+   6 

e  49-0 

54-4 

X. 

85-6 

329 

e  13      2 

-1-11 

- 

— 

— 

52-6 

Pola 

86-0 

320 

e  23  37 

?S 

(e  23 

37) 

+   7 

6  49-0 

51-3 

Edinburgh 

86-2 

336 

— 

— 

i  23 

27 

-   5 

— 

50-0 

Eskdalemuir 

86-7 

336 

13   17 

4-20 

23 

32 

-   6 

440 

52-6 

Padova 

86-8 

322 

23  55 

?S 

(23 

55) 

+  16 

— 

— 

Strasbourg 

86-9 

325 

e  13   26 

-f28 

e  23 

39 

-   1 

e49  0 

55-8 

Uccle 

86-9 

329 

— 

— 

23 

37 

-   3 

e  45  0 

510 

Stonyhurst 

87 -5 

333 

e  23   18 

?S 

(e  23 

18) 

-29 

— 

— 

Pompeii 

E. 

88-1 

317 

24     0 

'?S 

(24 

0) 

+    7 

— 

— 

Oxford 

88-6 

331 

— 

— 

i  23 

42 

-17 

50-7 

54-7 

Rocca  di  Papa 

88-6 

319 

— 

— 

23 

54 

-   5 

— 

— 

Besancon 

88-7 

325 

■ — 

— 

23 

49 

-11 

— 

— 

Paris 

89-2 

329 

— 

— 

e  23 

51 

-14 

51-0 

53-0 

Moncalieri 

89-3 

323 

e  21   52 

? 

i  23 

52 

-14 

39-6 

— 

Tortosa 

95-9 

324 

24   20 

?s 

(24 

20) 

-55 

e  56-0 

58-3 

Algiers 

97-5 

320 

— 

— 

i  24 

32 

-59 

58-0 

— 

Coimbra 

101  0 

329 

e  12     5 

-130 

e  27 

0 

+  55 

e  45-8 

— 

Cliicago 

101-2 

27 

i  23  51 

?s 

31 

15 

?SR. 

40-2 

— 

Rio  Tinto 

101-9 

326 

57      0 

?L 

- 

— 

(57-0) 

66-0 

Ottawa 

1020 

18 

— 

— 

e  26 

48 

+  33 

41-0 

— ■ 

Georgetown 

107-6 

21 

c  17    45 

? 

23 

37 

? 

— 

• — • 

La  Paz  159-2       57        19  51    [-16]   130     9 

For  Aotes  see  next  page. 
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Notes  to  Jdxy  4d.  14h.  18m.  Os. 

Additional    readinprs  :       Ootomari   g-ives   also   MN  =  +  8  -em.  Batavia   i  = 

+  9m.47s.  Honolulu    PRi  = +7m.l6s.,    iN  = +9m.l2s.,    MN  =  +23-4m. 

.      Belgrade  eP  = +25m.45s.,     eSR,  = +28m.ls.  Helwan     PN  =  +25m.0s. 

De  Bilt  PR,  = +17m.2s.  Eskdalemuir  PR,  =  +  ITm.Ts.,  SR,  = +30m.35s. 

Padova   +24m.2s.  and    +25m.50s.  Strasbourg  MN  = +55 -Sni.  Uecle 

ePR,  = +17m.6s.  Rocca  di  Papa  e=+21m.42s.  Paris  MN  =  +580m. 
Moncalieri  S  is  given  as  simply  i,  also  S  =  +31m.57s.  Algiers  e  =  +18m.36s. 
and    +33m.20s.  Coimbra  SN  = +24m.47s.  Chicago  i  = +24m.49s., 

PR,  =  +26m.l5s.  Ottawa  i  =  +24m.lls.  and  +24m.48s.,  eLE  =  +37-0m. 

Georgetown  SN  =  +23m.36s. 


July  4d.     Readings  also  at   9h.    (Toronto),    12h.    ("Vienna  and   Budapest),    14h. 
(Mizusawa),  23h.  (La  Paz). 


July  5d.  17h.  8m.  10s.     Epicentre  42"-4N.  II'IE.  (as  on  1917  July  8d.). 
A  =  +-725,   B  =  +-142,  C=+-674. 


A 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  di  Papa 

1-3 

e  0  38 

+  18 

e  0  56 

+  20 

(e  0-9) 

2-3 

Florence 

1-4 

1   10 

?L 

— 

— 

(1-2) 

1-3 

Padova 

31 

0   55 

+    6 

1   25 

-   1 

20 

Pola 

3-2 

— 

e  1   25 

-   3 

e  1-8 

2-4 

Moncalieri 

3-5 

e  0  57 

+    2 

1   29 

-    8 

— 

2  1 

Zurich 

E. 

5-3 

e  1   14 

-   8 

i  2     5 

-20 

— 

2-2 

N. 

5-3 

e  1   29 

+    7 

i  2     4 

-21 

— 

2-2 

Besancon 

61 

2   10? 

+  37 

2  39 

-   7 

— 

Strasbourg 

6-6 

e  1   44 

+   3 

e  2  46 

-14 

. — 

— 

Vienna 

6-9 

e  2  38 

+  53 

— 

— 

— 

3-7 

Paris 

8-8 

— 

— 

— 

— 

e  4-2 

5-8 

De  Bilt 

10-5 

— 

— 

e  4  50 

+    7 

— 

6-5 

Hamburg 

11-2 

• — 

— 

— 

e  5-6 

5-9 

Additional  readings         Florence  gives  others  sets  of  P  and  M.  Padova 

+  0m.59s.,     +lm.6s.  Pola   MN  =  +2m.0s.  Zurich   eE  =  +lm.l8s., 

eV=+lm.20s.         De  Bilt  MN  = +6-4m. 


July  5d.  Readings  also  at  Ih.  (Manila),  5h.  (La  Paz),  lOh.  (Perth),  llh.  (Helwan), 
12h.  (Rocca  di  Papa  and  Riverview),  13h.  (Tortosa),  loh.  (La  Paz),  16h. 
(Helwan),  19h.  (Manila),  20h.  (Riverview). 


July  6d.     Readings  at  3h.  (near  Osaka  and  Mizusawa),  5h.  (La  Paz),  12h.  (near 
Tokyo  and  near  Osaka  and  Kobe). 


July  7d.  lOh.  33m.  7s.     Epicentre  47°-0S.  78° 
A  =  +142,   B  =  --667,  C=--731; 


G  =  -152,   H 


•715, 


OW. 

D  =  --978,   E  =  -208 
K  =  --682. 


This  origin  is  very  doubtful. 
Australian  records. 


No  doubt  the  following  shock  obliterated  the 


La  Paz 

Wellington 

Chicago 

Ottawa 

Rio  Tinto 

Algiers 

Paris 

Moncalieri 

Kew 

BesanQon 


A 

31°  6 

70-6 

891 

92-4 

1060 

110-7 

118-4 

118-7 

118-8 

119-2 


Az. 

18 

230 

354 

2 

50 

58 

47 

53 

43 

50 


P.       O  -C. 


S. 


m.  s. 
i  6  43 


51  53 
e  19  57 
e  20   12 


0 


m.  s. 
i  12     0 

—  e  21      5 

—  e  23   58 

—  e  24     0 
?L  — 

?PR,        — 
?PRi  e  32   19 

—  e  29  59 


O-C. 


-   1 
+  32 


-39 


?SR, 
+  79 


m. 

16-4 
e  27-7 
e  39-0 
e  37-9 

(51-9) 
e  56-9 

54-9 

57-3 


M. 
m. 

20-9 
29-9 


66-9 
66-4 
77-9 

73-9 


71-9  — 


Continued  on  next  page. 
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Az. 


O-C. 


0-C. 


M. 


Stonyhurst 

119-4 

41 

e  54  53 

?L 

— 

— 

(e  54-9) 

67-9 

Rocca  di  Papa 

119-5 

59 

e  16     8 

+  28 

— 

— 

e  35  0 

49:7 

Eskdalemiiir 

120-0 

38 

e  20   18 

?PR, 

e  30   12 

+  83 

52-9 

66  0 

Edinburgh 

120-4 

38 

e  22  53 

I 

— 

— 

— 

66-9 

Ucele 

120-6 

46 

e  20   17 

?p'r, 

e  30   17 

+  83 

e  50-9 

64-9 

Strasbourg 

121-0 

50 

e  20   24 

?PRi 

e  32   10 

? 

e  54-9 

69-9 

De  Bilt 

121-8 

45 

e  20  37 

?PRx 

e  30   20 

+  77 

e  59-9 

64-0 

Haraburg 

125  0 

45 

e  20  56 

?PR, 

— 

— 

e  61-9 

79-9 

Budapest 

126-6 

55 

— 

— 

— 

— 

50-9 

— 

Kodaikanal 

137-8 

142 

70   17 

?L 

— 

— 

(70-3) 

— 

Manila 


144-0      213    e  19   53    [+6] 


29-6 


Additional   readings:       Chicago    gives   also    L  =  +67-9m.  Ottawa    LE  = 

+  53-9m.,  +78-4m.,and  +89-4m.  Eskdalemuir  eN  = +35m.43s.        Uccle 

MN=  +67 -gm.  De  Bilt  ePRi  =  +26m.7s.,  MN  =  +73 -am. 


July  7d.  lOh.  45m.  50s.      Epicentre  12°-2S.  164°-7E. 

A  =  -  -943,   B  =  +  -258,  C  =  -  -211  ;  D  =  +  -264,   E  =  +  -965  ; 

G  =  +-204,   H  =  -056,  K  =  --977. 


A 

Az. 

P. 

O-C.          S. 

O-C 

L. 

M. 

o 

0 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Riverview 

24-9 

207 

e  5  37 

0    e  10     1 

0 

e  130 

15-5 

Melbourne 

31-1 

211 

6  46 

+7        11   58 

+    5 

15  0 

21-7 

Adelaide 

32-8 

222 

e  6  46 

-   9    e  12   10 

-11 

e  15-2 

22-9 

Batavia 

57-3 

270 

e  9  54 

0    e  13  38 

?PR, 

— 

— 

Victoria 

87-0 

39 

— 

—         — 

— 

40-8 

45-2 

Toronto 

117-0 

46 

— 

—         — 

— 

52-3 

— 

Helwan            e.      133-4 

300 

21   10 

?PR.        — 

— 

— 

— 

Vienna 

135-3 

330 

e  19   10 

[-21]        — 

— 

— 

87-5 

Additional    readings:        River-view    eS  = +10m.25s.,    MN  =  +16-0m.,    MZ  ^ 
+  18 -em.  Adelaide  e  =  +19m.  40s.  Toronto  L?  =  +47 -9™. 


July  7d.  Readings  also  at  Ih.  (near  Mizusawa),  5h.  (Sydney),  Sh.  (Helwan),  9h. 
(near  Tokyo),  llh.  (Cliristchiu-ch  and  Honolulu,  possibly  connected 
mth  one  of  the  above  shocks,  but  given  as  independent  shocks),  12h. 
(Rio  Tinto  and  La  Paz),  16h.  (2)  and  17h.  (Taihoku),  20h.  (Manila), 
23h.  (Wellington). 


July  8d.  lOh.  48ni. 

48s.     Epicentre  20°-0N.  78''-0W. 

A=  +195, 

B=  -919,   C 

=  +•342;          D  =  --978, 

E=  - 

•208  ; 

G=  + 

■071, 

H  =  --335,  K  =  --940. 

A 

Az. 

P.        0  -C.          S. 

O-C 

L. 

M. 

0 

m.  8.        s.         m.  s. 

s. 

m. 

m. 

Kingston 

2°  4 

151 

—             —         — 

— 

1-2 

— 

Georgetown 

18-9 

2 

e  7    12        ?S            9  35 

?L 

e  12-2 

— 

Washington 

18-9 

2 

—             —      e  7  42 

-18 

12-2 

— 

Ithaca 

22-5 

3 

—             —      e  9  24 

+   9 

14-6 

— 

Chicago 

23-2 

342 

5   19            0          9   29 

0 

11-9 

— 

Ottawa 

25-4 

4 

e  5   39      -   3    e  10     2 

-   9 

e  13-8 

— ■ 

La  Paz 

37-8 

164 

7   32      -   4        16   22 

2 

26-2 

— 

De  Bilt           E. 

70-2 

40 

—              —         — 

. — . 

c  35-2 

45-6 

N. 

70-2 

40 

—              —         — 

— 

e  30-2 

33-2 

Helwan 

95-7 

55 

63   12       ?L            — 

— 

(63-2) 

— 

Additional   readings:       Georgetown    gives    also   eLN?  =  +12-3m. 
e=+13m.l8s.         Ottawa  L  = +14 •7m. 


Ithaca 


July  8d.  Readings  also  at  Ih.  (La  Paz  (2)  ),  2h.  (Helwan),  3h.  (Rio  Tinto),  6h. 
(near  La  Paz),  13h.  (Kodaikanal,  La  Paz  (2),  Riverview,  Melbourne, 
Manila,  and  near  Batavia),  14h.  (Manila,  Helwan,  and  De  Bilt),  19h. 
(Manila  and  near  Taihoku),  20h.  (De  Bilt),  21h.  (Melbourne),  23h. 
(Ilokoto  and  near  Algiers  (2)  ). 
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Julv  9d.  Readings  at  Oh.  (Wellington),  7h.  (Kingston,  Chicago,  Tacubaya, 
Georgeto^vn,  Washington,  and  Ottawa),  16h.  (ManUa),  20h.  and  21h.  (2) 
(near  Batavia). 


July  lOd.  Readings  at  Oh.  (Melboiu-ne),  Ih.  (Riverview,  Manila,  and  Adelaide), 
2h.  (Chicago,  Honolulu,  La  Paz,  Uccle,  De  BUt,  and  Ottawa),  3h. 
(Helwan,  Paris,  and  Rio  Tinto),  7h.  (Honolulu),  13h.  (Nagasaki),  14h. 
(Helwan).  15h.  (Nagasaki),  17h.  (La  Paz),  18h.  (Helwan  and  La  Paz  (3)  ), 
19h.  (La  Paz),  21h.  (3)  and  22h.  (La  Paz). 

July  lid.  Readings  at  6h.  (Manila),  16h.  (Stonyhurst),  18h.  (near  Mizusawa), 
20h.  (near  Tokyo  and  near  Mizusawa). 


Julv  12d.  Readings  at  3h.  (Manila),  oh.  (La  Paz),  lOh.  (Mamla),  13h.  (Stony- 
hurst, Manila,  Colombo,  and  Zi-ka-wei),  14h.  (Helwan),  17h.  (near 
Tokyo),  20h.  (Ottawa,  Berkeley,  Chicago,  Georgetown,  and  Tucson). 


July  13d.  lOh.  16m.  24s.      Epicentre  34°  0.?.  8'OW. 

A=+-821,   B  =  -115,   C=--559;  D  =  -139,   E  =  --990 

G  =  --554,   H  =  +-078,  K  =  --829. 


A 

Az. 

P. 

O-C 

s. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Cape  Town 

21°  9 

97 

11   43 

?L 

— 

— 

(11-7) 

20-9 

La  Paz 

56-3 

273 

9   47 

-    1 

16     6 

-92 

21-4 

31-0 

Rio  Tinto 

71-7 

1 

25   36 

?SR, 

— 

— 

— 

38-6 

Algiers 

72-1 

10 

— 

— 

— • 

— - 

36-6 

— 

Helwan 

E. 

73-9 

36 

— 

— 

21   36 

+  23 

— 

— - 

Coimbra 

E. 

74-2 

0 

14  49 

?PR, 

25     7 

?SR, 

34-8 

— 

Rocca  di  Papa 

781 

16 

i 

12     8 

0 

— 

— 

e  38-7 

42-4 

Paris 

83-4 

7 

— 

— 

e  20  36 

-145 

40-6 

42-6 

Strasbourg 

83-7 

11 

e 

12  42 

+    2 

— 

— 

— 

— 

Vienna 

851 

16 

e 

12  50 

+    1 

— 

— 

e  44-6 

49-6 

Uccle 

85-5 

9 

e 

12  36 

-15 

e  23  30 

+   5 

e  35-6 

— 

Kew 

85-7 

5 

— 

— 

— 

— 

— 

44-6 

De  Bilt 

86-9 

9 

e 

15   18 

?PR, 

e  23  25 

-15 

e  36-6 

43-7 

Hambiu-g 

89  0 

10 

e 

13   12 

+    2 

e  24     6 

+    3 

e  44-6 

— • 

Eskdalemuir 

89-4 

3 

e 

13      1 

-11 

e  23  55 

-12 

38-6 

— 

Edinbm-gh 

90  0 

3 

— 

— 

23  36 

-38 

— 

— 

Ottawa 

100-2 

320 

— 

— 

e  25   36 

-22 

e  40-1 

— 

Toronto 

101-3 

317 

— 

— 

— 

— 

e  55-3 

— 

Melbourne 

103-9 

160 

— 

— 

— 

— 

— 

59-7 

Chicago 

105-2 

311 

26  36 

?S 

(26  36) 

-   8 

61-6 

— • 

Victoria 

130-8 

308 

— 

— 

— 

— 

68-5 

73-9 

Honolulu 

E. 

150-8 

252 

— 

— 

— 

— 

e  67-6 

— 

Additional  readings  :     Helwan  gives  also  PN  = +19m.36s.  Rocca  di  Papa 

iPN  =  +12m.30s.  Paris     MN  =  +47 -6m.  Uccle     SR,  =  +29m.6s. 

De    Bilt    eSR,  = +29m.l9s.,    MN  =  +47-6m.  Hambiu-g    eL  =  +45-6m. 

Eskdalemuir    eN  =  +29m.41s.  Toronto     L=+66-2m.     and      +81-7m. 

Chicago  S  =  +32m.l6s.,  eL  =  +41-6m.         Honolulu  eN  =  +73-6m. 


July  13d.  Readings  also  at  Oh.  (Wellington),  2h.  (Kodaikanal,  Colombo,  and 
Helwan),  5h.  (Helwan),  13h.  (Toronto,  Melboinne.  Chicago,  Victoria, 
Manila,  Honolulu,  Zi-ka-wei,  Batavia.  and  Riverview),  14h.  (Manila 
and  De  BUt),  15h.  (Eskdalemuir),  17h.  (La  Paz),  18h.  (Helwan),  21h. 
(La  Paz  and  Manila). 


July  14d.     Readings  at  7h.  (near  Nagasaki). 
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July  15d.  18h.  Gin.  12s.     Epicentre  2°1N.  127°-8E.  (as  on  1920  Jan.  26d.). 

A  =  -  -612,   B  =  +  -790,  C  =  +  037  ;  D  =  +  -790,   E  =  +  -613  ; 

G  =  -022,  H  =  +029,  K=--999. 


A  depth  of  foci 

as  0- 

03 

0  has 

been  asstun 

ed. 

Corr. 

for 

Focus 

A 

Az. 

P 

0-C. 

g 

0-C. 

L. 

M. 

„ 

^ 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Manila 

-0 

7 

14-2 

332 

i  3 

26 

+  6 

5 

28 

-28 

6-0 

7-4 

Batavia 

-1 

4 

22-5 

248 

4 

51 

-   3 

18 

44 

-   2 

— 

8-9 

Taihoku 

-1 

5 

23-7 

346 

5 

11 

-^  4 

(9 

17) 

+  8 

9-3 



Zi-ka-wei 

-2 

0 

29-7 

349 

6 

0 

-   5 

e  10 

49 

-   5 

— 

— 

Osaka 

-2 

2 

33-3 

11 

6 

41 

+   2 

— 

— 

13-1 

Tokyo 

-2 

3 

35-3 

16 

e7 

3 

+   7 

- 

- 

— 

— 

16-4 

Mito 

-2 

3 

36-2 

17 

7 

25 

-f21 

(12 

19) 

-20 

12-3 

— 

Adelaide 

-2 

4 

38-4 

165 

— 

— 

el3 

30 

+  20 

e  15-8 

23-6 

Mizusawa          e. 

-2 

5 

39-0 

16 

7 

22 

-  4 

13 

13 

-   4 

— 

— 

N. 

-2 

5 

39-0 

16 

7 

24 

-   2 

13 

4 

-13 

— 

— 

Hakodate 

-2 

6 

41-3 

14 

6 

53 

-51 

13 

12 

-36 

— 

13-8 

Riverview 

-2 

6 

42-1 

150 

i  7 

42 

-   9 

e  14 

17 

+  18 

e22-6 

27-4 

Melbnurne 

-2 

7 

430 

160 

9 

6 

i69 

14 

6 

-   5 

16-8 

26-0 

Simla 

-3 

4 

55-8 

309 

p  6 

30 

-172 

- 

— 

— 

— 

Honolulu 

-3 

9 

74-5 

69 

— 

— 

i  21 

12 

+  39 

39-6 

42-5 

Hehvan               n. 

-4 

3 

94-5 

300 

23 

48 

?S 

(23 

48) 

-28 

— 

— 

Belgrade 

-4 

4 

100-6 

316 

e  17 

43 

?PR, 

124 

4 

-74 

28-1 

— 

Vienna                z. 

-4 

4 

102-4 

321 

e  17 

6 

•? 

124 

19 

-77 

— 

— 

Hamburg 

-4 

5 

104-3 

327 

el8 

12 

?PR, 

i24 

28 

-86 

e52-8 

— 

Pompeii             e. 

-4 

5 

105-9 

314 

18 

37 

?PR, 

24 

27 

-102 

— 

— 

Padova 

-4 

5 

106-2 

319 

el8 

26 

?PR, 

24 

10 

-122 

— 

— 

Rocca  di  Papa 

-4 

5 

106-9 

315 

— 

— 

e25 

30 

-49 

— 

26-5 

Strasbourg 

-4 

6 

107-6 

322 

e  17 

42 

? 

- 

- 

— 

e56-8 

62-8 

De  Bill 

-4 

6 

107-6 

326 

— 

— 

i  24 

43 

-101 

e32-8 

61-3 

Uccle 

-4 

6 

108-6 

325 

e  18 

49 

?PR, 

e27 

54 

+  81 

e52-8 

— 

ilonealieri 

-4 

6 

109-1 

320 

18 

50 

?PR, 

28 

1 

+  83 

59-9 

— 

Edinburgh 

-4 

6 

109-7 

333 

18 

58 

?PR, 

24 

48 

-115 

— 

28-8 

Eskdalemuir     n. 

-4 

6 

110-1 

333 

e  19 

2 

?PR, 

128 

8 

+  81 

51-8 

— 

Stonyhurst 

-4 

6 

110-5 

330 

18 

48 

?PR. 

- 

- 

— 

— 

29-8 

Oxford 

-4 

6 

111-1 

329 

— 

127 

54 

+  57 

— 

— 

Algiers 

-4-7 

115-7 

313 

el7 

33 

[-67] 

25 

12 

-145 

31-3 

— 

Rio  Tinto 

— 

122-0 

318 

29 

48 

?S 

- 

- 

— 

— 

31-8 

La  Paz 

— 

158-8 

134 

19 

57 

[-10] 

- 

- 

— 

— 

— 

Additional  readings  :    Manila  gives  also  MN  =  +6-4m.  Batavia  i  =  +6m.5s. 

Zi-lca-wei   PSN  = +13m.37s.  Osaka   MN  =  +14-8m.  Tokyo   MN  = 

+  17-9m.  Riverview  i=+9m.30s.,   cSR,  = +17m.30s.,   and    +17m.49s. 

MN  =  +29  1m.  Honolulu  eE  =  +36m.21s.  Helwan  PE  =  +21m.48s. 

Vienna     iPZ  = +17m.54s.  Hamburg     iPZ  = +18m.l8s.  Padova 

+  20m.l0s.,    +24m.l6s.,  and   +25m.l6s.  Rocca  di  Papa  eE  =  +17m.36s., 

eN  =  +17m.42s.,     eE  =  +  18m.l8s.,     e=+18m.48s.  De     Bilt     ePR,  = 

+  18m.41s.,     MN  =  +59-5m.  Uccle     i  =  +24m.45s.  Eskdalemuir 

iN  =  +24m.52s.    and    +25m.49s.         Oxford   i  =  +24m.28s. 


July  15d.  Readings  also  at  Ih.  (Rocca  di  Papa  and  La  Paz),  2h.  (Helwan),  5h. 
(near  Manila),  6h.  (LTccle,  De  Bilt,  Haniljurg,  Zi-ka-wei,  and  Batavia), 
lOh.  (Batavia),  llh.  (Manila),  14h.  (La  Paz),  16h.  (Manila  and  Paris), 
18h.  (Taihoku),  23h.  (near  Manila). 


July  16d.      Readings  at  6h.   (Taihoku),   lOh.   (Helwan),   15h.   (Stonyhurst  (2)  ). 


July  17d.  Readings  at  5h.  (La  Paz),  lOh.  (Tokyo  and  near  Mizusawa),  17h. 
(Nagasaki),  18h.  (Tortosa),  20h.  (near  Batavia),  21h.  (La  Paz,  De  Bilt, 
and  near  Batavia). 


F 
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July  18d.  17h.  3m.  Os.     Epicentre  'iS'-ON.  121°'7E.  (as  on  1919  Dec.  20d.). 

A  =--484,  B  =  +-783,  C=  +  -391;         D  =  +-Sol,  E  =  +  -526; 
G  =  --205,  H  =  +-332,  K  =  --921. 

A        Az.  P.        O-C.         S.  0-C.        L.  M. 

o  o  m.  s.         s.         m.  s.  s.  m.  m. 


Taihoku 

1-9 

359 

0   45 

+  16 

(0   45) 

—   8 

11 

1-2 

Hokoto 

2  1 

284 

0    23 

-10 

(0   40) 

-18 

0-7 

0-8 

Zi-ka-wei 

8-2 

358 

6  2     4 

0 

e  3  44 

+    2 

— 

4-5 

Manila 

8-4 

185 

— 

— 

— 

e  4-5 

— 

Tokyo 

19-9 

47 

e  4   25 

-15 

— 

— 

— 

— 

Hehvan 

79-2 

298 

37     0 

?L 

— 

— 

(37  0) 

— 

Vienna 

82-6 

320 

19     0 

?PRx 

— 

— 

— 

Hamburg 

83-6 

326 

— 

— 

— . 

— 

e  440 

45-8 

De  Bilt           E. 

86-8 

326 

— 

— 

23  32 

-   7 

e  440 

48-2 

N. 

86-8 

326 

— 

— 

23  40 

+    1 

e  430 

48-2 

Strasbourg 

87-4 

321 

— 

— 

— 

e  47  0 

49-2 

Ucole 

88-0 

325 

e  23  36 

?S 

(e  23  36) 

-16 

e  44-0 

48-2 

Edinburgh 

88-4 

331 

30     0 

?SR. 

— 

— 

— . 

50  0 

Eskdalemiiir 

88-8 

331 

— 

— 

e  23  56 

—   5 

43-0 

49-4 

Besancon 

89-2 

321 

— 

— 

— 

— 

490 

— 

Stonyhurst 

89-4 

330 

e  30     0 

?SRi 

— 

— 

— 

53  0 

Kew 

89-9 

328 

45     0 

?L 

— 

— 

(45-0) 

560 

Paris 

901 

325 

— 

— 

— 

— 

e  530 

530 

Oxford 

90-2 

328 

— 

— 

— 

— 

44-5 

51-6 

Tortosa 

96-0 

319 

— 

— 

— 

— 

e  510 

55  -3 

Algiers 

96-9 

315 

— 

— 

— 

— 

e  500 

57-5 

Coimbra 

101-7 

323 

— 

— 

e  31      0 

?SR, 

e  500 

— 

Additional  readings:     Zi-ka-wei  gives  also  MX  =  -r4-6m.  Helwan  PX  = 

+  43m.0s.  Vienna  gives  its  reading  as  ou   19d.  t^trasbom-g  MN  = 

+  49-3m.  Uccle  eS  = +31m.54s.  (JSRi).  Eskdalemuir    MN  =  -f4S-2m. 


July  18d.  Readings  also  at  Oli.  and  111.  (near  Batavia),  2h.  (Taihoku),  4h.  (La 
Paz),  6h.  (Rio  Tinto  and  Helwan),  llh.  (Manila  and  Batavia),  14h. 
(Strasbourg),  17h.  (Taihoku). 


July  19d.  Readings  at  Ih.  (Taihoku  and  La  Paz),  2h.  (Bata^-ia),  3h.  and  oh. 
(near  Nagasaki),  8h.  (Taihoku),  lOh.  and  loh.  (La  Paz),  ISh.  (Taihoku), 
20h.  (La  Paz). 


July  20d.  5h.  25m.  35s.     Epicentre  70" -OX.  H°OW.  (see  1919  Feb.  15d.  2h.  note). 

A=-f-336,  B  =  --065.  C  =  + -940  ;          D  =  -191,  E  =  --982; 
G=+-922,  H  =  -179,  K  =  --342. 

A       Az.           P.       O-C.        S.  O-C.        L.  M. 

o          o         m.  s.          8.         m.  s.  6.            m.  m. 

Edinbm-gh                14-5      162          —              —         —  —        —  8-4 

Eskdalemuii-            15  1     163         —             —         —  —         7-4  — 

Hamburg                 190     139      e  4  22      -   7         —  —    ellO  — 

Kew                            19-2      159          —              —         —  —           —  28-4 

De  Bilt                      19-4     149          4  42      +    S          8   19  +   9    e  10-4  13  0 

Uccle                          20-5      151      e  4  46      -   1      e  8  38  +4    e  10-4  — 

Strasbomg               23-2     147         5  12      -  7         —  —          —  — 

De  Bilt  gives  also  MX  =  +12-5m. 


July  20d.  Headings  also  at  Ih.  (Colombo),  4h.  (near  Mizusawa),  9h.  (La  Paz), 
llh.  (Taihoku),  12h.  (La  Paz),  14h.  (near  Sarajevo),  16h.  (Taihoku  (2)  ), 
17h.  (Melbourne),  18h.  (Strasbom-g). 
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July  21d.  Oh.  16m.  12s.     Epicentre  13  "ON.  123''0E.  (as  on  1919  April  27d.). 

A=-o31,  B=+-817,  C=+-225;  D  =  +S39,   E  =  + -545  ; 

G=-123,   H  =  +189,  K  =  --971. 


Az. 


O-C. 


0-C. 


M. 


^ 

Q 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Manila 

2-6 

309 

e  0  52 

+  11         — 

— 

1-7 

2-0 

Zi-ka-\vei 

18-2 

356 

e  3  57 

-22          — 

— 

— 

— 

Hehvan 

85-0 

300 

23  48 

?S        (23  18) 

+  29 

— 

— 

Hamburg 

92-6 

327 

— 

—         — 

— 

e  50-8 

— 

De  Bilt 

E. 

95-9 

328 

— 

—    e  23  51 

-81 

e  51-8 

62-5 

N. 

95-9 

328 

— 

—         — 

— 

e  50-8 

58-5 

Uccle 

96-9 

326 

— 

• —         — 

— 

e  48-8 

— 

Eskdalemuir 

98-2 

332 

— 

—         — 

— 

47-8 

— 

dditional  reac 

iin 

gs :     Helwan 

PX  =  +58 

m.48s. 

July  21d.  Readings  also  at  lOh.  (Hambui-g  and  De  Bilt),  14h.  (near  Sarajevo), 
17h.  (La  Paz),  20h.  (Chicago  and  near  Berkeley  and  Lick),  23h.  (near 
Lick  and  near  Tacubaya,  Puebia,  and  Vera  Cruz). 


July  22d.  Readings  at  6h.  and  7h.  (near  Zurich),  8h.  (Helwan,  Colombo,  and 
near  Tokyo  and  Mizusawa),  14h.  (Melbourne),  15h.  (near  La  Paz),  17h. 
(La  Paz,  "near  Mostar,  and  near  Taihoku),  18h.  (Melbom-ne),  19h.  (De 
Bilt,  Rocca  di  Papa,  Helwan,  Strasbom'g,  and  near  Athens). 


July  23d.  Readings  at  5h.  (Manila  and  near  Mizusawa),  6h.  and  7h.  (near 
Padova),  8h.  (Honolulu,  Melboiu-ne,  and  Clu-istchm-ch),  9h.  (Helwan  and 
Simla),  14h.  (Melboui-ne),  loh.  (Taihoku),  20h.  (La  Paz),  22h.  (Pola). 


July  24d.  19h.  20m.  Os.      Epicentre  39"0N.  27''0E.  (as  on  1918  June  19d.). 

A  =  +  -692,   B  =  +  -353,   C  =  +  -629  -  D  =  +  -454,  E  =  -  -891  ; 

G=+-561,   H  =  +-286,  K  =  --777. 


O-C. 


O-C. 


L. 


M. 


o 

o 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

2-8 

248 

0  45 

+    1 

(1   14) 

-    3 

1-2 

1-5 

Belgrade         x. 

7-6 

322 

e  1   33 

-22 

2  53 

-33 

3-8 

41 

Helwan 

9-8 

158 

9     0 

I 

— 

— 

— 

— 

Pompeii          e. 

9-8 

284 

4     0 

?S 

(4     0) 

-23 

— 

■ — 

Lemberg 

110 

350 

— 

— 

— 

— 

e  6-2 

7-3 

Rocca  di  Papa 

11-2 

289 

2   49 

+    2 

4   48 

-11 

(5-5) 

— 

Vienna 

12  0 

324 

e  6    12 

?L 

— 

— 

(e  6-2) 

7-6 

Strasboiu'g 

16-8 

311 

e  4     3 

+    1 

— 

— 

e  9-0 

10-6 

Haml)iirg 

18-6 

327 

• — 

— 

• — 

— 

e  9  0 

13-2 

Uccle 

19-8 

314 

— 

— 

— 

— 

e  100 

11-5 

De  Bilt 

20  0 

313 

— 

— 

e  8   26 

+    3 

e  100 

11-4 

Eskdalemuir 

25-9 

319 

— 

— 

— 

— 

140 

— 

Additional  readings  :   Athens  gives  also  P  =  +  49s.  Belgrade  eP  =  +  2m.l3s., 

ME=+31m.  Zante  (A  =6-7)  gives  just  19h.50m.  Helwan  FN  = 

+  7ui.0s.  Rocca  di  I'apa  gives  L  as  SE,  also  L=  +12-8m.  and  +14-5m. 

De  Bilt  MN=  +ll-5m. 


July  24d.  Readings  also  at  4h.  (near  Rocca  di  Papa),  Sh.  (La  Paz),  9h.  (Helwan), 
I3h.  (La  Paz),  ISh.  (Budapest),  19h.  (Eskdalemuir,  Zi-ka-wei,  ;ind  near 
.Manila),  20h.  (De  Bilt,  rcclc,  Hamburg,  and  near  Athens),  21h.  (Ottawa. 
Zi-ka-wei,  and  near  Manila),  22h.  (Eskdalemuii',  De  Bilt,  Uccle,  and 
Hamburg). 


r 
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July  25d.  Ih.  40m.  35s.     Epicentre  24'ON.  123°0E.  (as  on  1920  Mar.  13d.). 

A  =  -  -498,  B  =  +  -766,  C  =  +  -407  ;         D  =  +  -839,  E  =  +  -545  ; 
G  =  --224,  H  =  +-341.  K  =  --913. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


^ 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

1-7 

308 

0  33 

+    7 

— 

— 

0-9 

10 

Hokoto 

3-2 

262 

2  41 

+  111 

(2  41) 

+  73 

31 

— 

Zi-ka-wei 

7-3 

349 

e  1   52 

+    1 

e  3   34 

+  16 

— 

4-5 

Manila 

9-6 

192 

— 

— 

6  3      7 

-71 

7-6 

— 

Helwan 

79-7 

298 

52  25 

?L 

— 

— 

(52-4) 

— 

Hambiu-g 

83-4 

327 

— 

— 

— 

— 

e  44-4 

53-4 

De  Bilt 

86-7 

327 

— 

— 

e  23   27 

-11 

e  44-4 

55  0 

Strasbourg 

87-4 

323 

— 

— 

— 

— 

e  35-9 

54-4 

Uccle 

87-8 

326 

— 

— 

— 

— 

6  43-4 

57-4 

Rocca  di  Papa 

88-0 

316 

e  12  55 

-10 

— 

— 

e  55  0 

— ■ 

Edinbiu-gh 

88-0 

333 

— 

— 

— 

— 

— 

56-4 

Eskdalemuir 

88-4 

333 

— 

— 

— 

— 

44-4 

571 

Paris 

900 

326 

— 

— 

— 

— 

57-4 

— 

Rio  Tinto 

102-2 

321 

61   25 

?L 

— 

— 

(61-4) 

65-4 

Additional  readings  :     Zi-ka-wei  gives  also  MN  =  +  4  •3m.  Helwan  PN  = 

+  50m.25s.  De  Bilt  MN= +56-3m.  Uccle  MN  = +48 •4m.         Rocca 

di  Papa  iPN  =  +  12m.  5  Is. 


July  25d.  19h.  27m.  14s.     Epicentre  24°  ON.  123°0E.  (as  at  Ih.). 

A  =  -  -498,  B  =  +  -766,  C  =  +  ^407  ;  D  =  +  •SSO,   E  =  +  ^545  ; 

G=-224,   H  =  +341,  K  =  -913. 

A       Az.           P.       O-C.         S.  O-C.        L.  M. 

o          o          m.  s.         s.         m.  s.  s.           m.  m. 

Taihoku                       17      308          0  29      +    3          —  —         0-9  0  9 

Hokoto                        3  2     262          0  47      -   3          —  —         1^1  1-4 

Zi-ka-wei                     7-3     349      el  51            0      e  3   19  +1           —  50 

Manila                        96     192      e  2  24           0         3     6  «L          58  100 

Osaka                         15-2        43          4  38      +56          —  —           —  14  6 

Tokyo                        186       47          —              —      e  7   32  -21           —  — 

Batavia                     34-1      209      e  6  31      -35          —  —           —  7^8 

Kodaikanal              45-5      261        28   16        ?L           —  —      (28  3)  — 

Lemberg                    774     320          —              —         —  —    e  406  447 

Helwan            e.        79-7      298        19  46          2            —  —           —  — 

Vienna                       82  6     321          —              —         —  —       32-8  — 

Hamburg                  834     327    e  13   46      +68          —  —    e  42^8  45^5 

Padova                      86-6     320       60     7          ?            —  —           —  — 

.   De  Bilt            E.        86-7      327          —              —    e  25   27  ?      e45-8  48-1 

N.        867      327          —              —    e  21   44  ?      e438  47-9 

Dj'ce                           86  7      334          —              —         —  —       32  8  — 

Strasbom-g                87  4     323          —              —         —  —    e  46^8  49^0 

Uccle                          87-8     326          —              —    e  20  46  ?      e  42  8  47-9 

Rocca  di  Papa        880     316     i  13     2      -   3    e  22  20  -92    e531  — 

Edinburgh                88-0     333          —              —         —  —       46^8  49-8 

Eskdalemuir            88  4     333        13     6      -    1        24     6  +10       42-8  47-9 

Stouvhurst               89^1     330    e  20     4          ?            —  —           —  51-8 

Besancou                   89-1     323          —              —         —  —       47-8  — 

Kew                            896     329        35   46        .'L           —  —      (358)  55-8 

Paris                           90-0     326          —              —         —  —       47-8  49-8 

Oxford                       90  0     329          —              —         —  —       45  5  54-2 

Tortosa                      96  1     320          —              —         —  —    e  46  8  55  1 

Algiers                       97^0     316          —              —         —  —           —  57-3 

Coimbra                  1016     324    e  21  46          2      e  34   46  ?SRi       52-1  — 

Ottawa                    1085        13          —              —    e  34   28  ?SRi   e498  — 

Ann  Arbor              1092        20          —              —         —  —       30  5  — 

Toronto                   109-3        15          —              —         —  • —   150  7  — 

Additional  readings  and  notes  :    Hokoto  readings  increased  by  Im.      Zi-ka-wei 

gives  also  MN  =  +4 -6m.         Manila  MN  =  +8  1m.  Osaka  MN  =  +  16  Om. 

Tokyo  reading  is  given  as  at  18h.  Deiu-a  Dun  (A=40°3)  gives  just 
19h.26m.  Helwan  PN  =  +  16m.46s.  Hamburg  MN  =  +458m., 
MZ=+49-8m.             Padova    PRi  = +61m.55s.  ;      these   readmgs   appear   to 

be  given  in  G.M.T.  instead  of  Central  Eiu-opean  time.  Strasbom-g  MN  = 

+  52^0m.  Rocca  di  Papa  iPE  =  +  13m.22s.  Paris  MN=+51-8m. 
Ottawa     e  =  +30m.l6s.         Ann     Arbor     LN  =  +30-3m.         Toronto     L  = 

-t-32-Om. 
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July  25d.  Readincrs  also  at  Ih.  (Taihoku  (2)  ),  oh.  (near  Lick  and  Berkeley), 
6h.  (San  Fernando),  lOh.  (near  Florence),  lih.  (Stouyhurst  and  La  Paz), 
16h.  (Stonvhurst  and  near  Batavia),  ISh.  (Hamburg).  19h.  (Toronto, 
Ann  Arbor,  and  Ottawa),  20h.  (Taihoku  and  near  Batavia),  21h.  (De  Bilt, 
Colombo,  Dehra  Dmi,  Hamburg,  Simla,  and  Stonyhurst),  22h.  (Taihoku 
and  near  Tokyo  and  Mizusawa),  23h.  (near  Batavia). 

July  26d.  lOh.  37m.  6s.     Epicentre  46'-0X.  152=-5E.  (as  on  1920  July  18d.). 

A  =  -  -616,   B  =  +  -321,   C  =  +  -719  ;  D  =  +  -462,   E  =  +  -887  ; 

G=--638,   H  =  +-332,   K=--695. 

A  Az.  P.  O  -C.          S.  O  -C.         L.  M. 

o  „  m.  s.  s.         m.  s.  s.  m.  m. 

Mizusawa        e.  10-8  235  3     0  +19          4  52  +2  —  — 

Tokyo  14  1  227  —  —  e  6     2  -   8  —  — 

Zi-ka-wei  281  250  e  6     5  -   4    e  11      7  +6  —  — 

Honolulu  47  0  105  15   32  ?S  (15   32)  -   9  24-4  25-6 

Hamburg  75-4  335  —  —         —  —  e  35-9  46-9 

De  Bilt            E.  780  340  —  —         —  —  e43-9  45-4 

X.  780  340  —  —         —  —  e41-9  52-7 

Uccle  79-4  340  —  —         —  —  e  40-9  — 

Rocca  di  Papa  85-2  331  i  12  48  -   1          —  —  e  55-2  64-2 

Helwan  87-3  309  50  54  IL           —  —  (50-9)  — 

Rio  Tinto  941  344  52  54  Ih           —  —  (52-9)  61-9 

Additional  readings  :    Mizusawa  gives  also  SN  =  +4m.55s.  Honolulu  eN  = 

+  22m.l5s.,  MN  =  +24-9m.  Rocca  di  Papa  iPN  = +12m.52s. 


July  26d.     Readings  also  at  6h.  (near  Tokyo),  7h.  (near  La  Paz),  8h.  (Helwan, 
Belgrade,  and  near  Athens),   14h.   (Simla),   15h.  (2)  and  23h.   (La  Paz). 


July  27d.     Readings  at  9h.  (near  Tokyo),  llh.  (Cape  Town),  17h.  (near  Tokyo 
and  Mizusawa),   19h.   (Tacubaya),    20h.   (near  Tokyo),   23h.   (Taihoku). 


July  28d.     Readings  at  4h.  and  13h.  (Tacubaya),  14h.  (Algiers  and  near  Tokyo), 
17h.  (Cape  Towti),  19h.  (La  Paz). 


July  29d.  Oh.  28m.  50s.     Epicentre  15°0S.  172°0\V.  (as  on  1921  May  3d.  epicentre 
and  time  given  by  Apia). 

A  =--956,   B=-134,   C=--259;  D  =  -139,   E  =  + -990  ; 

G  =  +  -256,  H  =  +  036,  K  =  -  -966. 

A       Az.  P.       O-C.        S.  0-C.        L.  M. 


„ 

o 

m.  8. 

8. 

m.  s. 

8. 

m. 

m. 

Apia 

1-2 

11 

iO  20 

+    2 

— 



— 

7-2 

Christchurch 

31-4 

201 

— 

— 

10  52 

-66 

161 

18-0 

Riverview 

38-1 

233 

e  8   21 

+  42 

— 

— 

e  15-4 

181 

Honolulu        K. 

38-8 

23 

13  37 

?S 

(13  37) 

-12 

17-7 

18-3 

N. 

38-8 

23 

— 

— 

— 

— 

17  1 

18-7 

Melbourne 

44-2 

231 

— 

— 

e  13  22 

? 

— 

25-4 

Adelaide 

48-4 

237 

— 

— 

e  15   28 

-31 

e  21-3 

28-8 

Berkeley 

70-5 

40 

— 

— 

— 

— 

e  33-5 

— 

Manila 

72-5 

291 

e  11   10 

-23 

— 

— 

— 

— 

Victoria 

76-7 

31 

21   59 

?8 

(21   59) 

+  14 

32-8 

38-2 

Chicago 

95  9 

50 

23  53 

?S 

(23   53) 

-82 

e  45-2 

— • 

Toronto 

102-2 

48 

— 

— 

— 

— 

e  57-9 

62-0 

Colombo 

109-3 

273 

41   10 

?L 

— 

— 

(41-2) 

94-2 

Edinburgh 

138-3 

10 

— 

— 

— 

— 

69-2 

76-2 

Eskdaloninir 

138-8 

10 

— 

— 

— 

— 

65-2 

76-3 

Continued  on  next  page. 
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p.     o-c. 


o-c. 


L. 


M. 


o 

„ 

ni.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Stonyhurst 

140-3 

11 

e  69   10 

?L 

— 

(e  69-2) 

80-2 

Hamburg 

141-4 

359 

e  22   28 

?PRi 

■ — 

e  70-2 

75-2 

Oxford 

142-5 

11 

— 

— 

— 

— 

76-5 

De  BUt 

E. 

142-9 

3 

— 

— 

— 

— 

e  69-2 

83-5 

N. 

142-9 

3 

— 

. — . 

— 

e  66-2 

73-6 

Kew 

143-0 

11 

— 

— 

— 

— 

— > 

83-2 

Vienna 

146-1 

350 

i  19   30 

[-20] 

— 

— 

20-7 

Strasbourg 

146-5 

0 

19   31 

[-20] 

— 

— 

— 

Belgrade 

148-4 

343 

e  18   39 

[-74] 

— 

— 

— 

Moncalleri 

150-0 

1 

e  20   15 

[  +  19] 

33 

43 

? 

60-3 

87-4 

Coimbra 

151-0 

26 

— 

—    e  49 

10 

« 

e  77-2 

— ■ 

Rocca  di  Papa 

153-0 

352 

i  19  41 

[-19] 

— 

— 

20-4 

Tortosa 

153-4 

13 

— 

— 

— 

e  71-2 

78-2 

Hehvan 

E. 

153-9 

309 

35    10 

? 

— 

— 

— 

Additional  readings  :    Apia  gives  MN  =  +4 -2m.,  MV  =  -4-0 -7m.,  also  the  To  and 
origin      adopted.  Christctnu'ch      PRi?  = +6m.28s.,      SR,  =  +  13m.28s. 

Riverview   e(P?)  = +8m.42s.,    MN  =  +20-3m.  Honolulu   S=+16m.l2s. 

Victoria    S?  =  +26m.25s.  Chicago    S?  =  +31m.40s.  Toronto    e?  = 

+  35m.28s.,    i=+49m.l0s.,    e=+53m.28s.,     i  =  +55m.l0s.,    eL  =  +69-7m. 
and  +78 •7m.  Eskdalemuir  MN  = +72-lm.  Hambiu-g  MN  = +78-2m., 

MZ=+84-2m.         De  Bilt  ePRjN  = +23m.22s.         Belgrade  eP  = +20m:34s., 
eSR,  = +21m.59s.  (?PRi).  Helwan  PN  = +41m.lOs. 


July  29d.  Readings  also  at  2h.  (Manila  and  Batavia),  3h.  (Zi-ka-wei),  5h.  (La 
Paz),  7h.  (near  Athens),  llh.  (Uccle),  14h.  (near  La  Paz),  15h.  (Manila, 
Zi-ka-wei,  Hehvan,  and  near  Taihoku  and  Hokoto  ;  these  do  not  fit  the 
origin  of  Jiily  25d.  very  accurately),  21h.  (near  Taihoku). 


July  30d.  Readings  at  8h.  (Melbourne),  9h.  (near  Tokyo),  lOh.  and  12h.  (La 
Paz),  13h.  (Tortosa),  15h.  (Colombo),  16h.  (Manila),  19h.  (Taihoku), 
21h.  (near  Rocca  di  Papa  and  Pompeii). 


July  31d.  9h.  50m.  42s.      Epicentre  15'-7S.  167°-3E.  (as  on  1920  July  6d.). 

A  =  -  -939,  B  =  +  -212,  C  =  -  -271  ;         T>  =  +  -220,  E  =  +  -975  ; 
G  =  +-264,   H=-059,   K  =  --963. 


A 

Az. 

P. 

O-C 

.        S. 

O-C 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

20-3 

87 

i  4  59 

+  14 

8  46 

+  17 

10-8 

— 

Riverview 

23-4 

216 

e  5   28 

+    7 

e  9  43 

+  10 

e  10-9 

13-4 

Sydney 

23-4 

216 

4   24 

-57 

10     0 

+  27 

13-1 

14-3 

Wellington 

26-4 

167 

e  10   18 

?S 

(e  10   18) 

-12 

e  12-1 

15-3 

Christchurch 

28-2 

172 

5   24 

-46 

10   12 

-51 

13-8 

17-4 

Melbourne 

29-7 

217 

— 

— 

11    12 

-17 

14-1 

17-5 

Adelaide 

32-1 

229 

i  6  54 

+    6 

i  11   54 

-16 

e  14  3 

22-9 

Perth 

49-3 

240 

9    18 

+  16 

— 

— 

— 

— 

Honolulu 

50-3 

44 

i  16     6 

?S 

(il6     6) 

-17 

22-5 

25-7 

:Manila 

54-9 

301 

e  9  34 

-   4 

— 

— 

— 

— 

Batavia 

59-9 

27  2 

10   14 

+    3 

i  18   23 

+    1 

e  33-2 

— 

Zi-ka-wei 

64-1 

319 

e  10  33 

-    6 

— 

— 

— 

— 

Berkeley 

E. 

84-9 

48 

— 

— 

— 

— 

e  38-6 

40-6 

v. 

84-9 

48 

— 

— 

— 

— 

e  39-2 

41-9 

Victoria 

88-7 

38 

18   19 

?PRx 

24  43 

+  43 

37-0 

45-4 

Colombo 

89-5 

276 

54   18 

? 

— 

— 

60-3 

62-3 

Chicago 

111-6 

50 

— 

— 

e  28  41 

+  59 

e  51-3 

— 

Toronto 

117-6 

47 

— 

— 

■ — 

— 

61-9 

72-3 

Ottawa 

E. 

120-0 

45 

— 

— 

e  30   18 

+  89 

64-8 

— 

Cape  Town 

122-1 

210 

67    54 

?L 

— 

— 

(67-9) 

— 

Hehvan 

E. 

137-3 

297 

22     0 

?PRi 

— 

■ — 

202-2 

Hamburg 

138-2 

340 

e  19  46 

[  +  10] 

— 

— 

e  70-3 

74-3 

Eskdalemuii 

N. 

139-7 

351 

e  22   11 

?SR, 

e  40  41 

?SRi 

68-3 

— 

He  Bilt 

E. 

140-9 

341 

c  19  53 

[  +  12] 

e  23   17 

?PRi 

e  72-3 

74-3 

N. 

140-9 

341 

— 

— 

— 

e  73-3 

81  9 

Continued  on  next  page. 
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A  Az.  P.  O-C.          S.  0-C.        L.  M. 

„  o  m.  s.  8.  m.  s.  s.          m.  m. 

Stonyhurst  141-0  350  e  70  18  ?L  —  — (e  70-3)  95-3 

Bidston  141-6  350  —  —  —  —       72-8  83-3 

Uccle  142-3  341  e  22  42  ?PR,  e  32  30  ?  —  79-3 

Strasbourg  143-1  336  e  19  35  [-101e22   41  ?PR,      76-3  — 

Paris  144-6  344  e  19  32  [-16]  22  56  ?PRi      73-3  81-3 

Pompeii          E.  145-6  322  19   18  [-31]  —  —           —  — 

MoncaUeri  146-0  335  19  37  [-13]  31  42  ?          50-5  — 

Rocca  di  Papa  146-0  325  19  42  [  -   8]  —  —    e77-5  82-2 

Tortosa  152-4  338  20     1  [+    2]  —  —           —  — 

Algiers  154-7  329  e  20  20  [+18]  —  —    e77-3  102-3 

Coimbra          e.  155-2  352  19  47  [-15]  —  —       74-3  — 

Granada  157  1  341  120   16  [+11]  (44  42)  ?SR,   e44-7  — 

Rio  Tinto  157-3  347  80   18  ?L  —  —      (80-3)  102-3 

San  Fernando  158-5  346  —  —  —  —       86-3  114-3 

Additional  readings  and  notes  :  Apia  readings  are  given  one  hour  late.  River- 
view  readings  are  given  one  hour  late,  also  eS  =  +10m.0s.  and  +10ni.l7s., 
MN  =  +12 -801.,  MZ  =  +14 -2m.  Melbourne  SR,  =  +12m.l2s.        Adelaide 

e=+17m.0s.   and    +18m.l8s.  Honolulu      SE  = +20m.l8s.,        SN  = 

+  18m.36s.,      MN  =  +25-lm.  Batavia     i=+13m.33s.    and    +14m.3s. 

Berkeley     eLN  =  +39-8m.  Chicago     L=+54-3m.  Toronto     e  = 

+  31m.48s.    and     +42m.l2s.,    eL=+65-9m.  Ottawa    e?E  = +37m.l8s. 

Helwan     PN=+22m.l8s.  Coimbra     PN  = +20m.24s.,     eL  =  +51-3m. 

San  Fernando  MN  =  +115 -3m. 


July  31d.  Readings  also  at  9h.  (Manila),  lOh.  (Berkeley),  llh.  (Melbourne  and 
Chicago),  12h.  (Florence  and  Manila),  llh.  (Florence  and  Rocca  di  Papa), 
22h.  (Paris),  23h.  (Strasboxu'g  and  near  Honolulu  and  near  Apia). 


Aug.  Id.  Readings  at  Oh.  (Uccle,  De  Bilt,  and  Stonyhurst),  Ih.  (Helwan  and 
Vera  Cruz),  4h.  (Vera  Cruz),  6h.  (La  Paz  and  Paris),  9h.  (Helwan),  lOh. 
(Vienna),  12h.  (Melbourne),  13h.  (Helwan),  17h.  (Vienna,  Batavia,  and 
near  Tokyo),  18h.  (Helwan),  20h.  (Taihoku). 


Aug.  2d.  3h.  17m.  40s.     Epicentre  39' -OX.  27° -OE.  (as  on  Jiily  24d.). 
A  =  +  -692,  B  =  +  -353,  C  =  +  -629. 
A       Az.  P.       O-C.         S.         O-C.        L.  M. 


o 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

Athens 

2-8 

248 

e  0  45 

+   1 

i  1   13 

-   4         1-3 

1-5 

Belgrade 

7-6 

322 

e  1  45 

-10 

(i  3  18) 

-   8     (14-4) 

5-1 

Rocca  di  Papa 

11-2 

289 

e  1  50 

-57 

— 

—           — 

5-0 

Vienna 

120 

324 

— 

— 

— 

—     e  6-5 

— 

De  Bilt 

200 

318 

— 

— 

— 

—   e  10-3 

— 

Additional  readings  and  notes  :     Athens  gives  also  iPE  =  +50s.  Belgrade 

iP  =  +3m.l8s.,  iSRi  =  +4m.23s.,  taken  as  S  and  L.         Rocca  di  Papa  eX  = 
+  lm.56s.,  i  =  +  3m.  55s. 


Aug.  2d.  Readings  also  at  2h.  (Zante),  6h.  (near  Batavia),  7h.  (Wellington), 
llh.  (La  Paz  and  Apia),  12h.  (Helwan),  13h.  and  llh.  (2)  (La  Paz),  15h. 
(Melbourne),  19h.  (2)  and  20h.  (La  Paz),  23h.  (Simla). 


Aug.  3d.     Readings  at   Oh.    (De   BUt),    lOh.    (Taihoku),    12h.    (Melbourne),    16h. 
(Rocca  di  Papa  and  near  Belgrade  and  Sarajevo),  22h.  (Manila). 


Aug.  4d.     Readings  at  6h.  (Taihoku  and  near  Zurich),  19h.  (near  Colima),  23h, 
(Batavia). 
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Aug.  5d.  Ih.  23m.  36s.      Epicentre  48°0S.  17°0W. 

A  =+-640,   B  =  -196,   C=--743;  D  =  --292,   E  =  --956; 

G  =  --711,   H  =  +-217,  K  =  --669. 

A       Az.  P.       O-C.  S.       0-C.         L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

52-1 

289 

i9  22 

+    1 

i  16  48 

+    3 

25-9 

30-3 

Helwan           N. 
Melbourne 

891 

92-8 

40 
167 

24   24 

2S 

(24   24) 

+  20 

— 

429 

Rocca  di  Papa 

93-5 

22 

— . 

— 

e  24  48 

-   3 

e  57-1 

— 

Paris 

98-2 

13 

— 

— 

e  57   24 

? 

60-4 

62-4 

Uccle 

100-5 

14 

— 

— 

6  28  48 

? 

e  52-4 

57-4 

Kodaikanal 

100-6 

86 

56     0 

?L 

— 

— 

(56-0) 

De  Bilt            E. 

101-8 

15 

— 

— 

e  35     5 

2SR, 

e  49-4 

61-1 

N. 

101-8 

15 

— - 

— - 

e  29   11 

? 

e  50-4 

63-1 

Additional  readings  :  Helwan  gives  also  PE  =  +  26m. 24s.      Uccle  e  =  +34m.52s. 


Aug.  5d.  Readings  also  at  Oh.  and  2h.  (La  Paz),  3h.  (Wellington),  5h.  (Lemberg), 
6h.,  7h.,  9h.,  and  llh.  (La  Paz),  12h.  (Manila),  14h.  (La  Paz  and  Welling- 
ton), 15h.  (Melbourne),  ISh.  (Algiers),  19h.  (Helwan  and  Algiers),  23h. 
(near  Tortosa). 


Aug.  6d.     Readings  at  2h.  (De  Bilt  and  Helwan),  131i.  (near  Sarajevo),  221i.  (near 
Tokyo),  23h.  (near  La  Paz). 


Aug.  7d.     Readings  at  6h.  (Geo^g■eto^^^l),  13h.  (near  Tokyo),  14h.  (La  Paz),  15h. 
(Manila),  23h.  (Melbourne). 


Aug.  8d.      Readings  at  Oh.  (near  La  Paz),  3h.  (Apia),  4h.,  6h.,  7h.,  9h.,  and  14h 
(La  Paz),  15h.  (Taihoku). 


Aug.  9d.  lOh.  38m.  Os.     Epicentre  43°  ON.  146° -OE. 

A'=  -  -606,   B  =  +  -409,  C  =  +  -682  ;  D  =  +  -559,   E  =  +  -829  ; 

G  =  --565,  H  =  +-382,  K  =  --731. 

A        Az.  P.        O-C.         S.  O-C.         L.  M. 


Hakodate 

4-1 

253 

1    18 

+  14 

— 

— 

2-1 

2-4 

Gotomari 

4-3 

328 

1      7 

0 

— 

— 

— 

— 

Mizusawa 

E. 

5-3 

225 

1   30 

+    8 

2  29 

+    4 

— 

— 

Akita 

5-5 

236 

1   29 

+    4 

• — 

— 

2-8 

— 

Niigata 

7-5 

228 

2     0 

+    6 

2  52 

-32 

3-8 

4-6 

Mito 

7-8 

214 

2     6 

+    8 

(3   28) 

-   3 

3-5 

— 

Tokyo 

8-8 

216 

i  2     8 

-   5 

2  59 

-59 

3-7 

51 

Osaka 

11-7 

228 

3   27 

+  32 

(5   22) 

+  10 

5-4 

8-6 

Zi-ka-wei 

22-7 

247 

e  5   10 

-   3 

e  9   18 

-    1 

— 

16-3 

Manila 

35-6 

224 

e  7   32 

+  14 

— 

— 

— 

■ — 

Honolulu 

E. 

51-0 

96 

— 

— 

• — 

— 

23-3 

25-4 

N. 

510 

96 

— 

— 

— 

— ■ 

23-4 

25-5 

Hambiu'g 

76-3 

334 

i  11   58 

+    1 

i  21  38 

-    3 

e  45-0 

49-0 

Eskdaleniiiir 

78-2 

343 

e  12     7 

-    1 

e  22     2 

0 

40-0 

— 

Vienna 

78-6 

329 

i  12   10 

-    1 

e  21   18 

-49 

— 

49-0 

De  Bilt 

79-0 

336 

e  12     9 

-   4 

e  22     7 

-   5 

e  39  0 

430 

Uccle 

80-4 

336 

e  12   19 

-   2 

e  22  21 

-   7 

e  39-0 

430 

Kew 

81-1 

340 

— 

— 

— 

— 

— 

90-0 

Strasbourg 

81-4- 

334 

e  12  23 

-   4 

— 

— 

e  43-0 

55-0 

Paris 

82-7 

337 

e  12  36 

+    2 

e  22  49 

-   5 

46-0 

. — 

Rocca  di  Papa 

85-4 

327 

i  12  45 

-   5 

i  23   26 

+    3 

e  45-2 

— 

Helwan 

E. 

85-7 

308 

24     0 

?S 

(24     0) 

+  33 

— 

— 

La  Paz 

140-7 

56 

19  34 

[-  6] 

— 

— 

— 

Additional  readings:     Hakodate  gives  also  MN=+3-lm.  Niigata  MN  = 

+  4-8m.  Tokyo  MN  =  +6-5m.  Osaka  MN  =  +10-4m.  De   Bilt 

MN=+50-2m.     Epicentre    41°-5N.    144°-2E.  Rocca    dl    Papa    iSN  = 

+  23m.20s.  Helwan  PN  =  +25m.0s. 
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ATig.  9d.  Readings  also  at  4h.  (near  Nagasaki  and  Osaka),  6h.  and  7h.  (near 
Nagasaki),  8h.  (near  Mizusawa),  14h.  (Paris),  18h.  (Helwan),  22h.  (near 
Coltma). 

Aug.  lOd.  14h.  10m.  30s.     Epicentre  41^0X.  21 -"oE.  (as  on  1920  Sept.  14d.). 
A  =  +  -702,  B  =  +  -277,  C  =  +  -656  ;  D  =  +  -366,   E  =  -  -930  ; 

G=+-610,  H  =  +-240,  K  =  --755. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

E. 

3-3 

150 

e  1  22 

+  30 

2  23 

+  52 

2-6 

3-2 

N. 

3-3 

150 

i  1   20 

+  28 

2  23 

+  52 

2-6 

3-3 

Mostar 

3-6 

312 

i  0  42 

-14 

i  1   20 

-19 

— 

1-7 

Sarajevo 

3-7 

322 

i  0  50 

-    8 

1  37 

—  5 

— 

2-8 

Belgrade 

3-9 

349 

i  0  42 

-19 

i  1   26 

-21 

— 

1-6 

Sinj 

4-5 

308 

0  54 

-16 

1  50 

-14 

— 

30 

Pompeii 

E. 

5-3 

270 

1   39 

+  17 

2  44 

+  19 

(2-7) 

3-7 

Rocca  di  Papa 

6-7 

280 

i  1   4S 

+    6 

i  2  56 

-    6 

i  3-6 

4-6 

Budapest 

6-7 

346 

i  1   14 

-28 

e  2   13 

-49 

e  3  0 

3-7 

Pola 

6-8 

307 

e  1  52 

+   8 

— 

— 

e  3-6 

4-3 

Florence 

81 

294 

2     5 

+    2 

— 

— 

— 

5-5 

Vienna 

8-1 

335 

i  1   53 

-10 

— 

— 

3-5 

5  0 

Padova 

8-3 

306 

2      4 

—    2 

4   27 

+  42 

— 

4-5 

Lemberg 

9  0 

10 

e  2   10 

-    6 

e  4   18 

+  15 

— 

4-8 

Milan 

100 

301 

3   39 

+  69 

4   57 

+  28 

" — 

61 

Zurich 

11-2 

309 

e  2  39 

-    8 

i  5    25 

+  26 

— 

— 

Marseilles 

121 

287 

2     2 

-58 

(e  5   30) 

+   9 

e  5-5 

6-4 

Strasbourg 

12-3 

312 

e  2  54 

-   9 

e  5  48 

+  22 

— 

7-7 

Besangon 

12-7 

305 

3     5 

-    4 

6     0 

+  23 

6-5 

— 

Helwan 

13-7 

141 

2  30 

-52 

— 

— 

(8-5) 

— 

Barcelona 

14-6 

278 

e  3  35 

-r    1 

— 

— 

e  81 

10-2 

Hambm'g 

14-8 

332 

i  3   27 

-   9 

6  6     6 

-21 

e  8-2 

11  1 

Z. 

14-8 

332 

i  3   26 

-10 

e  6     5 

-22 

e  8-2 

10-2 

Algiers 

14-9 

260 

e  3  45 

+    7 

e  6  39 

+    9 

8-5 

110 

Uccle 

15-4 

316 

e  3  37 

-   7 

e  6  39 

-   2 

e  7-6 

9-5 

Paris 

15-6 

307 

e  3   45 

_   2 

e  6  47 

+    1 

80 

8-5 

De  Bilt 

15-8 

320 

3  43 

-   6 

6  38 

-12 

8-5 

11-5 

Tortosa 

15-8 

276 

3   53 

+    4 

— 

— 

7-5 

10-3 

Kew 

18-2 

312 

— 

— 

— 

— 

— 

11-5 

Oxford 

19-0 

312 

i  4     0 

-29 

i  7   30 

-32 

9-5 

11-8 

Granada 

19-8 

267 

4  58 

+  19 

8  39 

+  20 

• — 

— 

Stonyhurst 

20-5 

317 

4  48 

+    1 

8  42 

+    8 

100 

14-5 

Bidston 

20-6 

315 

— 

— 

8   21 

-15 

10-4 

11-5 

Eskdalemulr 

21-7 

320 

4  48 

-13 

8   36 

-23 

11-5 

— 

Edinburgh 

21-9 

321 

i  5     0 

-    4 

i  8  46 

-17 

11-8 

14-2 

Dyce 

E. 

22-2 

325 

4   59 

-    8 

8   57 

-12 

— 

— 

Coimbra 

E. 

22-7 

278 

5    10 

-    3 

9      2 

-17 

13-5 

14-4 

N. 

22-7 

278 

5    10 

-    3 

e  9   21 

+    2 

13-4 

13-8 

Additional  readings  and  notes:     Belgrade  gives  also  iPE  = +51s.  and  iPN  = 
+  50s.  Rocca  di  Papa  MN= -40m.  Pola  MN  = +3-7m.  Vienna 

LZ  = +3-6m.,  MZ  = +5-5m.  Padova  +5m.30s.  and  +9m.53s.  Zurich 

iP  =  +2m.43s.  Strasbourg    MN  =  +7  •2m.,    MZ  =  +7  -Sm.  Helwan 

gives  its  readings  as  PN  and  PE  respectively.       Hamburg  MN  =  +10-3m. 
Granada  gives  its  readings  as  lid.  De  Bilt  MN  =  +10-5m.  Dyce 

SN  =  +8m.52s. 

Aug.  lOd.  Readings  also  at  3h.  (Helwan),  4h.  (near  Sarajevo),  5h.  (Manila  and 
near  Mizusawa),  12h.  (near  La  Paz),  14h.  (Rocca  di  Papa,  Padova,  and 
Belgrade),  17h.  (Helwan,  Sarajevo,  and  La  Paz). 

Aug.  lid.  17h.  34m.  20s.     Epicentre  41°0X.  21°-5E.  (as  on  Aug.  lOd.). 

A  Az.           P.  O-C.         S.  O-C. 

o  o          m.  s.  s.  m.  s.  s. 

Mostar                         3-6  312          0  50  -   6  1    16  -23 

Belgrade                      3-9  349  i  0  54  -   7       i  1   44  -   3 

Pompeii          E.          5-3  270          1   40  +18  —  — 

Rocca  di  Papa          6-7  280  e  1   28  -14  —  — 

Pola                              6-8  307  e  1   45  +    1  —  —      < 

Padova                        8-3  306          1   40  -26  3  59  +14 

Strasbourg                12-3  312         —  —  —  — 

Additional    readings:        Rocca    di    Papa    eN^+lm.34s.,    PRiE 
PR,X 2ni.34s. 


L. 

M. 

m. 

m. 

. — 

14 

— 

1-8 

3-2 

3-4 

— 

7  0 

5-7 

— 

=  +  2m. 28s., 

109 


Aug. 


Hd.     Readings  also  at  llh.  (near  Port  au  Prince),  12h.  (Chicago,  La  Paz, 
and  near  Mizusawa). 


Aug.  12d.     Readings  at  3h.  (2)  and  6h.  (Wellington),  23h.  (Algiers). 


Aug.  13d.  12h.  54m.  10s.     Epicentre  9°-2S.  123°-5E.  (suggested  l>y  Batavia). 
A  =  -  -545,  B  =  +  -823,  C  =  -  -160  ;  D  =  +  -834,   E  =  +  -552  ; 


G=+088,  H  =  --133,  K  =  --987. 


Az. 


0-C. 


S. 


0-C. 


L. 


M. 


Batavia 

16-8 

279 

i  4   18 

+  16 

7    15 

+    2 

— 

8-8 

Perth 

23-8 

196 

(5  50) 

+  24 

9  42 

+    2 

140 

— 

Manila 

24-0 

354 

e  5   30 

+    2 

9     0 

-44 

10-2 

10-3 

Adelaide 

29-2 

154 

e  6   20 

0 

e  12     2 

+  42 

e  15-6 

19-4 

Melbourne 

34-5 

150 

7   14 

+    5 

12   56 

+   8 

19-0 

22-2 

Riverview 

35-3 

140 

e  7     5 

-11 

e  12  40 

-20 

e  16-6 

21-7 

Sydney 

35-3 

140 

6   20 

-56 

13     2 

+    2 

19-6 

24-3 

Colombo 

46-4 

288 

21  50 

? 

— 

— 

30-8 

31-8 

Kodaikanal   e. 

49-8 

291 

29   26 

2L 

— 

— 

32-9 

34-5 

Helwan 

96-5 

299 

17   50 

?PR, 

(27   50) 

+  149 

— 

• — 

Hamburg 

111-2 

324 

e  19  30 

?PRi 

e  28  50 

+  71 

e  53-8 

— 

De  Bilt 

114-5 

322 

• — 

— 

e  29  30 

+  84 

e  61-8 

65-5 

Uccle 

115-3 

321 

e  29  50 

?S 

(e  29  50) 

+  98 

e  60-8 

63-8 

Edinbui'gh 

117-6 

329 

— 

— 

29  50 

+  79 

— 

— 

Eskdalemuir 

117-9 

329 

e  20   16 

?PR. 

e  29  49 

+  76 

45-8 

• — 

La  Paz 

151-8 

156 

20   16 

[+17] 

— 

- — 

— 

— 

Additional  readings  :    Perth  gives  also  P  =  +3m.l6s.,  PRi  has  been  taken  as  P 
Manila    MN  =  +10-8m.  Adelaide    e=+14m.20s.  Riverview    PS  = 

+  13m.ls.,  MN  =  +19-7m.,  MZ  =  +251m.  Helwan  readings  are  given 

as  PE  and  PN  respectively.         De  Bilt  ePRiE  =  +19m.58s.,  MN  =  +63-lm. 


Aug.  13d.     Readings  also  at  3h.  (Riverview),  19h.  (Helwan). 


1921.     Aug.  14d.  13h.  15m.  18s.      Epicentre  15°  5N.  39°  OE. 


A=  +-7 

49, 

B  =  +-606,   C 

=  + 

267 

;          D  =  +-629, 

E  =  - 

-777  ; 

G=  + 

-208, 

H  = 

+  168,  K 

=  --964. 

A 

Az. 

P. 

0-C 

S. 

O-C 

L. 

M. 

O 

o 

m 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Helwan 

E. 

16-0 

335 

4 

0 

+    8 

8     6 

?L 

(8-1) 

9-1 

N. 

16-0 

335 

5 

54 

+  122 

10  42 

Ih 

(10-7) 

11-8 

Bombay 

32-5 

79 

e  7 

56 

+  63 

e  12   27 

+  11 

— 

Belgrade 

33-2 

336 

16 

13 

-45 

e  11  50 

-37 

e  16-9 

26-8 

Rocca  di  Papa 

34-7 

325 

i  7 

11 

0 

i  12  53 

+    2 

— 

— 

Budapest 

36-0 

337 

6 

42? 

-40 

e  12  38 

-32 

e  16-7 

24-7 

Pola 

36-2 

330 

e  13 

10 

?S 

(e  13   10) 

-   3 

e  21-2 

26-9 

Florence 

36-8 

327 

5 

2 

-146 

— 

■ — 

— • 

19-7 

Padova 

37-5 

329 

7 

4 

-30 

— 

— 

- — 

— 

Vienna 

37-6 

335 

7 

35 

0 

13  35 

+    3 

e  20-7 

311 

Kodaikanal 

37-8 

93 

13 

12 

?S 

(13   12) 

-23 

19-8 

21-6 

Simla 

38-2 

59 

13 

6 

?s 

(13     6) 

-35 

— 

23-2 

Algiers 

38-3 

311 

7 

44 

+    4 

13   46 

+    4 

18-7 

20-7 

Colombo 

40-9 

98 

13 

42 

?S 

(13   42) 

-38 

— 

21-7 

Barcelona 

41-0 

319 

e  7 

59 

-   4 

■ — 

— 

e  20-4 

24-2 

Besangon 

41-8 

325 

8 

12 

+    3 

14  35 

+    3 

17-7 

— 

Strasbourg 

41-8 

330 

8 

8 

-    1 

e  14   29 

-    3 

e  17-7 

31-4 

Tortosa 

41-8 

316 

8 

9 

0 

14  33 

+    1 

17-4 

29  1 

Granada 

43-4 

309 

8 

28 

+    7 

14  54 

0 

■ — 

— 

Hambui'g 

44-3 

335 

i  8 

28 

0 

e  15   10 

+   4 

e  22-3 

28-2 

Paris 

44-7 

325 

e  8 

34 

+   3 

i  15   19 

+   8 

18-7 

16-7 

Uccle 

44-9 

330 

e  8 

33 

+    1 

15   15 

+    1 

e  21-7 

30-1 

San  Fernando 

45-2 

307 

9 

42 

+  68 

19  30 

?SR, 

26-7 

27-9 

De  Bilt 

45-4 

332 

8 

38 

+    2 

15   19 

-    1 

c  21-7 

32-4 

Rio  Tinto 

45-8 

309 

17 

42 

?S 

(17    42) 

+  137 

— 

31-7 

Kew 

47-6 

328 

19 

42 

?L 

— 

(19-7) 

32-7 

Coimbra 

E. 

47-9 

311 

8 

24 

-29 

15   32 

-21 

e  23-7 

27-1 

N. 

47-9 

311 

8 

24 

-29 

15  54 

+    1 

22-7 

30-1 

Continued  on  next  puQe. 
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A  Az.  P.  O-C.         S.  0-C.  L.  M. 

o  o  m.  s.  s.         m.  s.            s.  m.  m. 

Oxford  48-3  327  8  59  +3        19  64  ?SRi  25-2  41-8 

Stonyhurst  501  329  ell   12  ?PR,       16  30  +10  30-2  32-2 

Bidston  501  329  9   14  +   6     i  16  32  +12  241  36-4 

Eskdalemuir  51-2  330  e  9   28  +14    e  16  48  +14  24-7  30-9 

Edinbiirgh  51-5  330  9   22  +   5        16  48  +10  28-7  31-7 

Cape  Town  531  201  19  46  1          26  36          JL  280  28-8 

Batavia  70-6  103  —  —    i  20  48  +15  —  21-7 

ManUa  78-3  78  —  —    e  23     2  +58  —  — 

Ottawa            E.  95-4  320  —  —    e  24  20  -50  e  46-7  — 

Toronto  98-4  320  —  —       59     0          ?  e  62-5  — 

Ann  Arbor  101-9  320  —  —         —                —  —  46-4 

Chicago  104-5  321  _  _         _                —  e57-7  — 

La  Paz  110-4  259  e  19  45  ?PR,      32  16  1SR,  56-7  771 

Victoria  114-2  3ih  —  —         —                —  68-5  — 

Riverview  116-8  121  —  —    e  51   36          ?  e57-l  61-4 

Additional  readings  :    Barcelona  1  =  +lCiu.Os.  Strasbourg  MN  =  +27  -5in. 

Hamburg     SR,  = +18m.32s.,     MZ=+34-7m.  Uccle     SR,  = +18m.28s. 

De  Bilt  SRi  = +18m.47s.,  MN  =  +29-7m.  Eskdalemuir  iZ  =  +9m.24s., 

SRi?  = +20m.l9s.          Toronto  eL  = +71 -9m.  Ann  Arbor  LE  = +46 -2m. 
Victoria  eL  =  +82 -2m. 

Aug.  14d.  Readings  also  at  5h.  (near  Nagasaki),  9h.  (La  Paz  and  Coimbra), 
lOh.  (Uccle,  De  Bilt,  and  Helwan),  12h.  (La  Paz),  131i.  (near  Mizusawa), 
IGh.  (Riverview  and  Adelaide),  21h.  (La  Paz). 

Aug.  15d.  14h.  10m.  458.     Epicentre  18°-0S.  167°-0E.  (as  on  1920  Sept.  21d.). 
A  =--927,  B  =  +  -214,  C=--309;         D  =  + -225,  E=+-974; 
G  =  +-301,  H  =  -070,  K;=--951. 


A 

Az. 

P.       O  -C.         S. 

0 

-C. 

L. 

M. 

Q 

m.  s.         s.          m.  s. 

s. 

m. 

m. 

Sydney 

21°-3 

219 

8  51        ?S          (8  51) 

+ 

1 

12-4 

13-7 

Riverview 

21-3 

219 

—              —         — 

— 

e  10-2 

16-5 

Melbourne 

27-7 

220 

e  5  51      -14    e  10   27 

— 

27 

e  13-4 

19-8 

Adelaide 

30-4 

231 

—              , —         — 

— 

e  19-2 

23-4 

Kodaikanal 

92-8 

280 

(12  57)     -34          — 

— 

■ — • 

— 

Chicago 

113-2 

50 

■ —              —         — 

— 

e  57  -2 

— 

Helwan 

138-0 

295 

33   15        IS            — 

— 

(54-2) 

— 

De  Bilt 

1431 

342 

. —              —          — 

— 

e  86-2 

— 

Stonyhurst 

143-2 

350 

78   45       ?L           — 

— 

(78-8) 

— 

Additional   readings:      Riverview  gives   also   MN=+14-5m., 

MZ=  +17-lm. 

Chicago  L  = 

+  63-2m. 

Kodaikanal  increased  by  lOmin 

Aug.  15d.  Readings  also  at  Ih.  (near  Tacubaya  and  Vera  Cruz),  4h.  (Vera  Cruz), 
5h.  (near  Oaxaca  and  Tacubaya),  61).  (Apia),  7h.  (Zi-ka-wei),  8h.  (near 
Sarajevo  and  Belgrade),  llh.  (Manila),  13h.  (near  Tokyo),  22h. 
(Mizusawa). 

Aug.  16d.  5h.  18m.  36s.     Epicentre  36°-0N.  141^-OE.  (as  on  1919  July  9d.). 

A  =  -  -629,   B  =  +  -509,  C  =  +  -588  ;  D  =  +  -629,  E  =  +  -777  ; 

G  =  --457,   H  =  +-370,  K  =  --809. 

A        Az.  P.        O  -C.         S.         O  -C.  L.  M. 

m. 
5-4 

4-4 

44-4 
56-0 

57-4 

Additional  readings  and  notes  :    Tokyo  gives  an  alternative  iP  =  +24s.,  MN  = 
+  3-lm.  Osaka  MN  =  +4-2m.  Kobe  readings  increased  by   6min. 

De  Bilt  MN  =  +54 -6m.  Helwan  PN  =  +58m.248. 


„ 

„ 

m.  s. 

8. 

m.  s. 

8. 

m. 

Tokyo 

11 

253 

i  0  23 

+   6 

c  1   14 

+  43 

1-8 

Mizusawa 

K. 

3-1 

1 

0  57 

+    8 

1   40 

+  14 

— 

N. 

3  1 

1 

0  56 

+    7 

1   36 

+  10 

— 

Osaka 

4-7 

256 

1   11 

-   2 

— 

— 

— 

Kobe 

N. 

5-0 

256 

e  1   16 

-   1 

i  2     8 

-  9 

e  2-7 

Zi-ka-wei 

17-0 

259 

e  3  58 

-   7 

— 

— 

— 

Hamburg 

81-0 

334 

— 

— 

— 

• — 

e  35-4 

Eskdalemuii 

83-7 

342 

— 

— 

— 

— 

41-4 

De  Bilt 

83-9 

335 

— 

— 

— 

— 

e  45-4 

Uccle 

85-2 

335 

— 

— 

— 

— 

e  45-4 

Helwan 

E. 

86-8 

306 

29   24 

? 

— 

— 

— 

Tortosa 

95  1 

332 

— 

— 

— 

— 

e  53-4 

Ill 

Aug.  16d.  Readings  also  at  4h.  (near  IVIizusawa),  6h.  (Batavia),  7h.  (Apia, 
Batavia,  Riverview,  Helwan,  and  La  Paz),  llh.  (Wellington),  12h. 
(Vera  Cruz),  14h,  (near  Tokyo  and  JNIizusawa),  18h.  (Ann  Arbor  and 
Ottawa),  22ii.  (near  Tokyo  and  Mizusawa). 


Aug.  17d.  Readings  at  Ih.  (near  Mizusawa),  4h.  (Taihoku),  6h.  (Manila  and 
WelUngton),  7h.  (Mizusawa),  8h.  (Oaxaca  and  Tacubaya),  lOh.  and  20h. 
(La  Paz),  21h.  (Rocca  di  Papa),  23h.  (La  Paz,  Victoria,  Helwan,  Honolulu, 
Tacubaya,  Ottawa,  and  Vera  Cruz). 


Aug.  18d.     Readings  at   Oh.    (Chicago,   Helwan,    Riverview,   and   De   Bilt),    Ih. 
(De  Bilt),  2h.  (La  Paz),  8h.  (near  Rocca  di  Papa),  21h.  (La  Paz). 


Aug.  19d.  8h.  33m.  35s.     Epicentre  34°-5N.  77°-5W. 

A=+178,   B  =  --805,  C=+-566;          D  =  --976.  E  =  --216; 
G  =  +123,  H  =  --553,  K  =  --824. 

A       Az.           P.       O  -C.         S.  O  -C.        L.  M. 

o          o         m.  s.         s.  m.  s.  s.  m.  m. 

Cheltenham   n.         4-3         7      e  4  35          ?           —  —  5-2  5-8 

Georgetown   E.          4-5          4el5—  5          —  —  e5-2  — 

N.          4-5          4      e  1   25      +15          —  —  e5-4  — 

Washington                4-5          4          2  43        ?S  (2  43)  +39  4-2  — 

Ithaca                         8-0         1         —             —         —  —  e6-7  — 

Ann  Arbor                  9-2     330         —              —         —  —  5-9  — 

Toronto                      9-3     351         —             —         —  —  e  7 -7  8-4 

Chicago                      10-8     315          2  38      -   3          4  45  -   5  5-6  — 

Ottawa           E.       110         7      e  3  44      +60         —  —  e  6-9  — 

De  Bilt                     59-3       45         —             —         —  —    e  32-4  — 

Additional   readiugs :       Cheltenham    gives    also  LE  =  +5-5m.  Ann  Arbor 
LN=+5-6m. 


Aug.  19d.     Readings  also  at  Oh.   (Helwan),   15h.   (Tortosa  and  near  Mizusawa), 
19h.  (La  Paz),  22h.  (Taihoku). 


Aug.  20d.     Readings  at  oh.    (near   Batavia),    6h.    (Helwan),    lOh.    (Perth),    13h. 
(Manila),  20h.  (Apia). 


Aug.  21d.  Ih.  9m.  16s.     Epicentre  26°0N.  50°-0W. 

A  =  +  -578,  B  =  -  -689,  C  =  +  -438  ;         D  =  -  -766,   E  =  - -643  ; 
G  =  +-282,  H  =  --336,  K  =  --899. 

A       Az.            P.        0-C.        S.        0-C.           L.  M. 

o          o          m.  s.         s.         m.  s.          8.             m.  m. 

Ottawa           E.       28-3     320         —             —    e  12  32      +88      e  16-7  — 

Chicago                     34-6     309         —             —         —             —      e  13-7  — 

Stonyhurst               44-7        40    e  20   44       ?L            —              —    (e  20-7)  — 

Edinburgh                45-0       37          —              —       14  44      -31             —  24-7 

La  Paz                       46  0      205       i  8  41      +    1          —              —             —  — 

Uccle                        47-9       45      e  8  52      -   1    e  15  50      -  3      e  20-7  — 

De  Bilt                     48-6       42         —             —    e  16     4      +   3      e  21-7  25-5 

Strasbourg               49-8       49e95-l         —             —            —  — 

Helwan           n.       70-5       67       36  44       ?L           —             —        (36-7)  — 

Additional  readings  :    Ann  Arbor  (  A  =32° -0)  gives  L  waves  at  about  lh.8m.l8s. 
Chicago  L= +20 •7m.  De  Bilt  e  = +20m.56s.,  MN  = +24-5m.  Helwan 

PE  =  +40m.44s. 


Aug.  21d.  Readings  also  at  4h.  (Budapest  and  near  Tokyo),  7h.  (near  Mizusawa), 
llh.  (Jlelbomne  and  Riverview),  12h.  (Helwan  and  Manila),  20h.  (Christ- 
church),  21h.  (Manila,  Apia,  and  near  Tokyo). 
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Aug.  22d.  4h.  5m.  Os.     Epicentre  36=  ON.  141=  OE  (as  on  Aug.  16d.). 

A  =  --629,  B  =  +-509,  C=+o88;  D  =  + -629,  E=-r-777; 

G  =  --457,   H  =  +-370,  K  =  --809. 


A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 

E. 

3°1 

1 

0  58 

+    9 

1   41 

+  15 

— 

— 

Osaka 

4-7 

256 

1   36 

+  23 

— 

— 

3-3 

4-2 

Kobe 

5  0 

256 

i  1   16 

-   1 

i  2   29 

+  12 

3-5 

4-7 

Nagasaki 

N. 

9-8 

254 

e  1   21 

-66 

— 

— 

— 

— 

Ootomari 

10-7 

6 

5    15 

?S 

(5    15) 

+  27 

8-3 

9-4 

Zi-ka-wei 

17  0 

259 

e  3  51 

-14 

— 

— 

— 

13-2 

Taihoku 

20  0 

242 

e  5      0 

+  19 

— 

— 

— 

— 

Manila 

27-9 

225 

e  7      0 

+  53 

— 

— 

— 

— ■ 

Honolulu 

54-5 

89 

— 

— 

— 

— 

24-8 

25  0 

Hamburg 

81-0 

334 

— 

— 

e  22     0 

-35 

e  45-0 

50-9 

Vienna 

82-4 

327 

e  12     0 

-32 

— 

— 

— 

49-5 

Edinburgh 

83-3 

341 

— 

— 

— 

— 

43-0 

59-0 

Eskdalemuir 

83-7 

342 

— 

— 

e  23     8 

+    2 

44-0 

58-0 

De  Bilt 

83-9 

335 

— 

— 

e  22  56 

-12 

e  45-0 

51-3 

Uccle 

85-2 

335 

— 

— 

e  23     0 

-21 

e  45  0 

56-0 

Bidston 

85-3 

339 

— 

— 

23   21 

-   1 

— 

57-0 

Kew 

86-2 

338 

— 

— 

— 

— 

— 

58-0 

Hehvan 

X. 

86-8 

306 

23     0 

?S 

(23     0) 

-39 

— 

— 

Paris 

87-5 

335 

— 

— 

e  23  31 

-16 

47-0 

56-0 

Florence 

88-1 

326 

49     0 

?L 

— 

— 

(49  0) 

53-0 

Rocca  di  Papa 

89  0 

324 

— 

— 

— 

— 

e  49-1 

54-9 

Rio  Tinto 

100-4 

334 

62     0 

?L 

— 

— 

(62-0) 

66-0 

La  Paz 

147-6 

60 

19  47 

[-   5] 

— 

— 

— 

— 

Additional  readings  and  notes:     Mizusawa  gives  also  PX=+56s.  Osaka 

MN  =  -5-8m.  Kobe     MX  =  +3-6m.  Nagasaki     ePE  = +lm.27s. 

Zi-ka-wei     MN  =  +12-9m.  Honolulu      LN  =  -^24-7m.  Hamburg 

MN  =  -r51-3m.,    MZ=+52-8m.  De    Bilt    MN  =  -t-56-9m.  Helwan 

PE  =  +25m.0s. 


Aug.  22d.  Readings  also  at  Oh.  (near  Tacubaya),  2h.  (near  Mizusawa),  oh. 
(Taihoku),  lOh.  (near  Mizusawa),  13h.  (Hambiug,  De  Bilt,  Eskdalemuir, 
Uccle,  Batavia,  and  near  Manila),  14h.  (De  Bilt),  17h.  (near  Osaka, 
Tokyo,  and  ilizusawa),  21h.  (De  Bilt),  22h.  (Taihoku). 


Aug.  23d.  oh.  11m.  50s. 


Epicentre  56=-8N.  33°-6W.  (as  on  1920  Feb.  7d.). 

A  =  +  -406,   B  =  -  -303,  C  =  +  -837  ;  D  =  -  ooS,   E  =  -  -833  ; 

G=+-697,  H  =  --463,  K  =  --548. 


P.       O  -C. 


0-C. 


Edinburgh 

Eskdalemuir 

Bidston 

Stonyhm-st 

Oxford 

Kew 

De  Bilt 

Uccle 

Paris 

Coimbra 

Hamburg 

Strasbourg 

Vienna 

Rocca  di  I'apa 

La  Paz 


16-7 
16-9 
17-6 
17-8 
19-3 
20  0 
22-7 
22-9 
22-9 
23  3 
24-7 
25-9 
30-8 
32-9 
78-8 


80 
82 
88 
86 
91 
88 
85 
89 
95 

125 
79 
91 
82 
95 

213 


4 
e  4 

4 
e  4 
i  4 


10 
4 
10 
10 
37 


+ 


5 
e  5 
e  5 

5 
e5 


13 

15 

10? 

26 

30 


e5   34 
e  5   10? 
i  6  52 
13   11 


e  7 
7 


0 

-  1 

-  6 
+   6 

-  5 
-13 

? 

-  4 
+  59 


9  22 

e  9  27 

9  30 

9  44 

e  9  46 

(e  11  34) 

11  40 


8-2 
8-2 
9-2 

9-3 


+  3 
+  4 
+  7 
+  13 
-11 

-14 

-42 


11-4 

e  11-1 

12-4 

11-2 

e  14-3 

e  11-6 
e  20-5 


M. 

m. 
12-2 
10-4 
13-2 
10-7 
10-9 
11-2 
13-7 

13-2 
121 
17-2 

18-6 


Additional  readings:     Eskdalemuir  gives  also  eN  =iZ  = +4m.58. 

MN  =  +13-9m.  Hamburg  MN  = +16 -Sni.  Vienna  eS??  = +9m.  10s. 


De  Bilt 
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1921.     Aug.  23d.  20h.  17m.  16s.     Epicentre  67°  5N.  18°  6W 


(as  on  l'J13  July  26d.). 
A--r-3G3,   B  =  -122,   C  =  + -924  ;  D  =  --319,   E  = 

G  =  +  -876,  H  =  --295,  K  =  --383. 


■948  ; 


A 

Az. 

P. 

0-C 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Dyce 

N. 

12-7 

136 

6  3     6 

-   3 

i  5   36 

-   1 

60 

6-9 

Edinburgh 

13 

6 

141 

3  21 

0 

5   45 

-13 

— 

8-5 

Eskdalemmr  x. 

14 

•1 

142 

i  3   26 

-   1 

i  6   11 

-    1 

6-7 

7-7 

Stony  hurst 

15 

7 

143 

6  4     2 

+  14 

(16  56) 

+    8 

i  6-9 

9-7 

Bidston 

15 

9 

144 

— 

— 

6  49 

-   4 

— 

16-2 

West  Bromwich 

17 

0 

143 

4     5 

0 

7   14 

-   4 

— 

— 

Oxford 

17 

8 

143 

i  4   16 

+    1 

7   38 

+    2 

8-7? 

10-9 

Kew 

18 

4 

142 

7   44 

?S 

(7   44) 

-  5 

— 

9-7 

Cowes  (I.W. 

) 

18 

8 

144 

4   20 

—    7 

7   50 

-   8 

— 

— 

De  Bilt 

19 

2 

131 

4   35 

-r    4 

i  8  15 

+    9 

8-6 

11-3 

Hamburg 

19 

5 

122 

e  4  40 

+    5 

e  8  11 

-   2 

e  10-2 

140 

19 

5 

122 

— 

— 

18  19 

+    6 

e  110 

14-4 

Uccle 

20 

2 

134 

4  43 

0 

i  8  26 

-   1 

i9-4 

10-9 

Paris 

21 

5 

140 

6  4   55 

-    4 

i  8  51 

-  4 

10-7 

11-7 

Strasbourg 

23 

1 

131 

5    17 

-    1 

i  9  32 

+   5 

e  10-7 

13-7 

Besancon 

23 

9 

136 

5   27 

0 

9  47 

+    5 

12-7 

Zurich 

24 

4 

131 

e  5   32 

0 

i  9  58 

+    6 

— 

— 

Vienna 

26 

1 

120 

5   48 

-    1 

i  10   24 

0 

e  12-8 

15-9 

Padova 

27 

2 

129 

— 

— 

— 

14-7 

15-5 

Marseilles 

27 

4 

140 

e  6     7 

+   5 

e  10  44 

-   4 

e  13-7 

16-3 

Budapest 

27 

7 

117 

— 

— 

6  10     0 

-54 

6  13-5 

15-7 

Lemberg 

27 

8 

109 

6  6   20 

-14 

e  10  50 

-  5 

— 

12-4 

Coimbra 

27 

9 

163 

5   47 

-20 

10  46 

-11 

14-4 

161 

Pola 

28 

3 

127 

e  11     1 

?S 

(e  11     1) 

-  3 

e  14-7 

17-2 

Barcelona 

28 

4 

146 

— 

— 

(e  10   34) 

-32 

6  10-6 

16-2 

Florence 

28 

5 

131 

7   44 

+  91 

— 

— 

— 

16-2 

Tortosa 

28 

6 

149 

6     8 

-   6 

10   54 

-16 

14-3 

16-7 

Rio  Tinto 

30 

5 

161 

12  44 

?S 

(12  44) 

-r61 

— 

19-7 

Belgrade 

30 

5 

119 

i  6  30 

-   3 

(11   40) 

-   3 

e  15-2 

— 

Rocca  di  Papa 

30 

8 

130 

i  6  32 

-   4 

6  11   32 

-16 

e  15-7 

23  0 

Granada 

31 

5 

157 

i  6  34 

-    9 

i  11  49 

-11 

— 

— 

San  Fernando 

31 

8 

161 

6  39 

-    6 

11  56 

-   9 

17-2 

19-2 

Pompeii 

E. 

32 

3 

133 

6  44 

—   7 

— 

— 

17-7 

Algiers 

33 

1 

146 

e  6  48 

-    9 

12     6 

-20 

15-7 

18-2 

Northfleld 

36 

4 

259 

— 

— 

— 

— 

e  19-7 

Ottawa 

36 

5 

262 

7   24 

-   2 

13      6 

-11 

19-7 

— 

Athens 

37 

8 

119 

— 

— 

e  13   21 

-14 



Toronto 

39 

4 

263 

7      2 

-48 

12   26 

-91 

i  16-8 

23-8 

Ithaca 

39 

4 

260 

— 

— 

e  14     2 

+    5 

e  20-7 

Tiflis 

42 

1 

95 

e  12  44 

? 

— 



Ann  Arbor 

42 

2 

268 

7   32 

-40 

14   38 

0 

17-6 



Georgeto\\-n 

X. 

42 

6 

259 

8   13 

-    2 

14   44 

+    1 

6  21  0 



Washington 

42 

6 

259 

7   48 

-27 

14      4 

-39 

e  19-7 

— . 

Cheltenham 

N. 

42 

7 

259 

— 

— 

24-2 

25  0 

Chicago 

44 

1 

271 

8   14 

-13 

14    22 

-41 

18-2 

26-7 

Sitka 

E. 

47 

0 

319 

— 

— 

— 

— 

25-3 

26-3 

Helwan 

E. 

47 

6 

116 

16   44 

;s 

(16   44) 

+  55 

St.  Louis 

47 

9 

270 

— 

— 

— 

25-3 

28-9 

Victoria 

51 

3 

305 

— 

— 

17    16 

+  41 

i  24-8 

28-8 

Berkeley 

E. 

60 

3 

299 

— 

— 

6  19      4 

+  37 

311 

36-7 

Tucson 

E. 

61 

3 

285 

— 

— 

— 

— 

25-7 

34-3 

Simla 

63 

6 

73 

33   14 

?L 

— 

— 

(33-2) 

38-1 

Zi-ka-wei 

76 

8 

34 

e  13  40 

+  100 

— 

— 

Kodaikanal 

82 

8 

81 

44     2 

?L 

— 

— 

530 

55-3 

Honolulu 

86 

3 

323 

23  49 

?S 

(23  491 

+  16 

43-6 

47  0 

La  Paz 

91 

4 

227 

e  9     5 

? 

10  32 

I 

42-7 

59-3 

Manila 

92-8 

40 

— 

— 

e  23  44 

-59 

59-7 

iditional  readings 

:     De 

Bilt 

sives  alsc 

MN  = 

+  110m. 

Hambiu-g 

MZ  = 

-r  13  -Sm. 

Uccle 

MX  =  +12-4m. 

Epicentre  65° -GX 

22°  IW. 

Paris 

MX  =  +10-7m.  Strasbom'g  eL  = +ll-7m.,  MZ  = +15-5m.  Marseilles 

MX  =  + 15  1m.  Pola    MX  =  +16 -em.  Beltrrade    gives    S    as    SRi. 

Rocca    di    Papa    iPX  =  +6m.26s.  San    Fernando    MX  =  +18-2m. 

Ottawa     PR2= +8m.48s.,     SX  =  +13m.8s.,     T„  =20h.l7m.29s.  Athens 

records  S  as  e  and  gives  S  =  +23m.29s.  Toronto  iL  =  +21-9m.,  eL  = 

+  411m.  Georgeto^-n   LE  =  +22-7m.,   LX  =  +23-2m.  Washington 

L  =  +24-7m.  Cheltenham  eE  =  +25m.l9s.,  eX  =  +19m.49s.  Chicago 

PR,=  +10m.8s.  Helwan  PX  =  +14m.44s.  St.  Louis  eL  =  -  19-7m. 

Victoria  L  = +20-9m.,  cL  = +42-7m.         Berkeley  LV  = +34 ^m.        Honoliilu 
SE  = +31m.42s..       SRiE= +36m.lls.,       MX=-49"m.  La  Paz  P  = 

+  9m.278.         Melboiirne  (  A  =148= -9)  gives  simply  21h. 
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Aug.  23d.  Readings  also  at  Ih.  (La  Paz),  lOh.  (La  Paz,  Helwan,  De  Bilt, 
Zi-ka-wei,  Batavia,  Manila,  Hamburg,  Riverview,  and  Melbourne),  llh. 
(Manila  and  near  Tokyo),  131i.  (Colombo  and  Kodaikanal),  14h.  and 
loh.  (Helwan),  18h.  (Apia),  19h.  (Tiflis),  22h.  (Pompeii  and  near  Rocca 
di  Papa),  23h.  (Uccle). 


Aug.  24d.  Readings  at  31i.  (near  Manila),  4h.  (near  Vera  Cruz),  lOh.  (Taihoku 
and  near  JMizusawa  and  Tokyo),  llh.  (Honolulu  (2)  ),  llh.  (Chlceigo), 
loh.  (La  Paz),  16h.  (De  Bilt  and  Helwan),  17h.  (Mazatlan),  19h. 
(Zi-ka-wei),  20h.  (Manila,  Zi-ka-wei,  and  Riverview),  21h.  (Apia),  23h 
(near  Osaka,  Nagasaki,  and  Zi-ka-wei). 


Aug.  25d.  Readings  at  Oh.  (near  La  Paz  and  near  Tokyo),  2h.  ((Chicago,  Ottawa, 
near  Tacubaya,  and  near  Tokyo),  3h.  (Manila  and  near  Oaxaca  and 
Tacubaya),  4h.  (Chicago  and  Ottawa),  9h.  (Taihoku  and  Zi-ka-wei), 
13h.  (Taihoku,  Zi-ka-wei,  Manila,  and  De  Bilt). 

Aug.  26d.  Readings  at  Oh.  (near  Oaxaca),  Ih.  (near  Colima),  5h.  (Zi-ka-wei), 
llh.  (Manila),  loh.  (Colombo),  17h.  (Batavia),  18h.  (near  Tokyo). 


Aug.  27d.  Readings  at  Ih.  (La  Paz),  2h.  (Helwan),  4h.  (Nagasaki),  7h.  (La  Paz), 
8h.  (near  Ottawa),  lOh.  (La  Paz),  20h.  (Uccle,  Zi-ka-wei,  and  near 
Sapporo,  Hakodate,  ilito,  Tyosi,  and  Tokyo). 


Aug.  28d.  Readings  at  5h.  (near  Rocca  di  Papa  (2)  ),  8h.  (La  Pa^),  9h.  (Helwan), 
lOh.  (Pompeii  and  near  Rocca  di  Papa  (3)  ),  llh.  (near  Sapporo, 
]\Iizusawa,  Hakodate,  Tvosi,  and  Tokyo),  12h.  (near  Rocca  di  Papa), 
16h.  and  18h.  (2)  (La  Paz),  19h.  (Helwan,  De  Bilt,  and  Uccle),  20h. 
(La  Paz,  De  Bilt,  and  Uccle),  21h.  (Helwan). 


Aug.  29d.  19h.  4m.  lOs.     Epicentre  40°-0N.  92°-0W. 

A  =  -  027,  B  =  -  -766,  C  =  -f  -643  ;         D  =  -  -999,  E  =  -f  035  ; 
G  =  -022,  H  =  --642,  K  =  --766. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


o 

„ 

m.  8. 

8. 

m.  8. 

8. 

m. 

Chicago 

3-8 

62 

1     2 

+    3 

1  37 

-   7 

1-7 

Ann  Arbor 

6-7 

67 

— 

— 

— 

— 

3-5 

Georgeto\^^l 

11-6 

91 

— 

— 

e5     5 

-   4 

— 

Washiugtou 

11-6 

91 

— 

— 

e  4  50 

-19 

. — 

Ottawa 

131 

60 

e  1  37 

? 

— 

— 

e  6-5 

Tucson 

E. 

17  0 

249 

4     2 

-   3 

— 

— 

4-9 

Honolulu 

E. 

58-4 

272 

e  10     9 

+    8 

— 

— 

— 

5-4 

Additional  readings  and  notes:     Ottawa  gives  also  L=-)-6-8m.  Tucson 

readings  have  been  increased  by  12miu.  Honolulu  eN  •=  -(-9m.308. 


Aug.  29d.  Readings  also  at  2h.  (near  La  Paz),  7h.  (near  Athens),  8h.  (Helwan 
and  La  Paz),  9h.  (De  Bilt),  llh.  and  14h.  (La  Paz),  15h.  (Helwan,  La  Paz 
Manila,  and  near  Hokoto  and  Taihoku),  22h.  (near  Tokyo). 


Aug.  30d.     Readings  at  lOh.   (near  Tokyo),   13h.  (La  Paz),   16h.  (Manila),  19h. 
(La  Paz  and  Taihoku),  22h.  (Nagasaki),  23h.  (Osaka  and  Zi-ka-wei). 
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Au,?.  31d.  21h.  3m.  Os.      Epicentre  40'-0N.  136°-5E  (as  on  1921  Jan.  9d.). 

A  =--556,   B  =  +-527,  C  =  + -643  ;  D  =  + -688,   E=+-725; 

G  =  --466,   H  =  +-442,  K  =  --766. 
A  very  doubtful  epicentre.     Possibly  two  shocks. 

A  Az.          P.  O  -C.        S.  O  -C.       L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Osaka                           5-4  190  1   20  -   3  (2  30)  +    2  2-5  3-1 

Nagasaki                     9-0  218  6   25  Ih  —  —  (6-4)  — 

Zi-ka-wei         z.  151  239  4   15  +35  e  6   15  -19  —  7-6 

Hamburg  75-8  331    e  28     0  ?  —  —  136  0  — 

Vienna  771  325  —  —  —  —  e300  30-5 

Edinburgli  78-2  340  —  —  —  —  33-0  — 

De  Bilt  78-7  332  —  —  —  —  e31-0  34-2 

Eskdalemuii-  78-7  340  —  —  —  —  31-0  — 

Stonyhurst  79-7  337    e  36  30  ?L  —  — (e  36-5)  — 

Uccle  800  332  —  —    e  24  36  +133  e  30  0  — 

Bidstou  80-3  337  —  —  —  —  34-4  37-3 

Strasbourg  80-6  329  —  —  —  —  e  33-0  — 

Kew  81  1  336  —  —  —  —  —  410 

Helwan           e.  81-6  303  32     0  ?  —  —  —  — 

Paris  82-4  333  —  —  —  —  e  34  0  37-0 

Rocca  di  Papa  83-7  323  —  —  —  —  e  33-5  41-5 

Additional   readings:      Hambiu'g   gives   also   iN=+31m.30s.    and    +32m.0s. 
De  Bilt  MN  =  +34 -Om.  Helwan  PN  =  +27m.0s. 

Aug.  31d.     Readings  also  at  8h.  (Manila),  13h.  (near  Tokyo),  20h.  (near  Tokyo 
and  Mizusawa),  22h.  (near  Tokyo  and  Mizusawa). 

Sept.  Id.  Readings  at  Oli.  (near  Lick),  6h.  (near  Tokyo),  lOh.  (Hambm-g,  Helwan, 
Kodaikaual,  Edinburgh,  Eskdalemuir,  UccJe,  and  De  Bilt),  12h.  (Simla), 
15h.  (Oxford,  Kew,  Ilambm-g,  Edinbiu-gli,  Eskdalemuir,  De  Bilt,  tJccle, 
and  Helwan),  17h.  (near  Nagasaki),  21h.  and  22h.  (Taihoku). 

Sept.  2d.  9h.  41m.  20s.     Epicentre  42° •4N.  21° •4E.  (suggested  by  Belgrade). 

A  =  +  -688,  B  =  +  -269,  C  =  +  -674  ;  D  =  +  -365,   E  =  -  -931  ; 

G  =  +-628,  H  =  +-246,  K  =  --738. 

A  Az.           P.  O  -C.         S.         O  -C.  L.  M. 

o  o          m.  s.         8.  m.  8.  6.  m.  m. 

Belgrade                     2-5  344  e  0  34  -  5          1  37  ?L  (1-6)  2-0 

Sarajevo                      2-6  304  e  0  48  +7          1  30  ?L  (1-5)  1-6 

Rocca  di  Papa          6-4  262  e  1   31  -   7          —  —  —  2-9 

Padova                       7-5  297          3  56  1L           —  —  (3-9)  — 

Strasbom-g                11-3  308          • —              —         —  —  e6-l  — 

Paris                         14-6  303         —             —  e  0   16  ?  4-7  17-7 

De  Bilt                     14-6  317         —             —  —  —  e  81  — 

Additional   readings:       Belgrade    gives    iP'=+40s.  Sarajevo    P  = +59s. 

Rocca  di  Papa  eN  =  +lm.34s.         Padova  PRi  =  +6m.3s. 

Sept.  2d.  Readings  also  at  Oh.  (La  Paz  and  Adelaide),  Ih.  (La  Paz),  5h.  (Kodai- 
kaual), 9h.  (Paris),  12h.  (Dehra  Dim),  18h.  (near  Apia),  23h.  (Algiers). 

Sept.  3d.  8h.  57m.  50s.     Epicentre  32°-5N.  143°-0E. 

A  =--673,  B  =  +-508,  C=+-537;         D  =  + -602,  E  =  +-799; 
G  =  --429,  H  =  +  -323,  K  =  --843. 

A       Az.  P.       0-C.  S.         O-C.         L.  M. 


„ 

„ 

m.  s. 

8. 

m.  8. 

s. 

m. 

m. 

Tokyo 

41 

320 

i  0  59 

-   5 

i  1   14 

-39 

1-8 

30 

Osaka 

6-6 

291 

1   41 

0 

3-7 

5-8 

Kobe 

6-8 

291 

1   39 

-  5 

2  53 

-12 

3-9 

7-2 

Mizusawa 

E. 

6-8 

348 

1   45 

+    1 

2  53 

-12 

N. 

6-8 

348 

1   42 

-    2 

3     0 

-   5 





Nagasaki 

110 

275 

2  57 

+  13 

— . 

— 

Continued  on  next  page. 
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A       Az. 

14-2  359 

18-3  272 

20  1  254 

26-8  233 

531  87 

53-1  87 

84-8  334 

85-5  326 

87  0  342 

87-5  342 

87-7  335 

89-0  335 

89-2  340 

89-6  331 

90-2  306 

92-8  325 

102-6  338 

147-7  66 

Additional  readings  and  notes  : 
gives    also    MX  =  +5 -7m. 
-r22m.36s.  Hamburg 

Helwan  PE  =  +29m.l0s. 


Ootomari 
Zi-ka-wei 
TaLhoku 
Manila 

Honolulu        E. 
X. 
Hamburg 
Budapest 
Edinbiu-gh 
Eskdalemuir 
De  Bilt 
Uccle 
Bidston 
Strasbovu-g 
Helwan  N. 

Rocca  di  Papa 
Coimbra 
La  Paz 


P. 

m.  s. 
6  53 
e  4  16 
e5  38 
e  6  10 
17  21 
17  41 
e  13   10 


e  12  58 


24   10 
e  13   22 


O-C. 

s. 

?S 
—   5 
+  56 
+  14 

?S 

?s 

+  23 


?S 
-   9 


(6  53) 
e  7   49 


(17    21) 

(17   41) 

B  23   10 


—  i  23  34 
-4    e  23  40 

—  23  33 

—  e  23  31 


e  23  35 

(24  10) 

e  17  4 

e  24  10 


20     7    [+15]        — 


O-C. 

s. 
+  40 

+    2 


+  24 
+  44 

-  7 

-  7 

-  7 
-16 
-32 

-35 

-  6 
?PRi 

-130 


L. 

m. 

101 


M. 
m. 


25-2 


25-7 
25-4 
e45-2  51-2 
e  42-2  — 


43 

e46 

e  45 

47 

51 


e  49-6 
e  55-2 


52-7 


59-2 
62-2 


Tokyo  S  has  been  increased  by  Imin.         Osaka 
Kobe    MN  =  +7-4m.  Honolulu    SN  = 

MX=-56-2m.  De     Bilt     MN  =  +56-lm. 

Rocca  di  Papa  e  =  +  6m.  3  4s. 


Sept.  3d.     Readings  also  at  Oh.   (Manila),   Ih.   (Kodaikanal  and  De  Bilt),   19h. 
(La  Paz),  20h.  (Florence),  21h.  (near  Mizusawa). 


Sept.  4d.     Readings  at  Oh.  (Manila),  3h.  and  7h.  (La  Paz),  23h.  (Honolulu). 


A=  -512, 

B  =  +-; 

r73,  c 

!=+-375 

;       D 

=  +-834, 

,  E=  + 

•552; 

G=- 

-•207, 

H  =  +-312,  K  = 

--927. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

8. 

m.  6. 

8. 

m. 

m. 

Taihoku 

3-5 

330 

0  39 

-16 





11 

12 

Hokoto 

4-0 

293 

1     0 

-   2 

— 



1-3 

1-3 

Manila 

7-8 

198 

e  2     7 

+   9 

— 



Zi-ka-wei 

9-4 

348 

e  2  20 

-   2 

e  4   10 

-   3 

— 

4-5 

De  Bilt 

88-6 

328 

— 

—   e 

23   15 

-44 

6  47-1 

49-4 

Uccle 

89-7 

327 

— 

— 

— 

— 

e  47  1 

— 

De  Bilt  gives  also  MN  =  +49  •6m. 


1921.     Sept.  5d.  19h.  56m.  54s.      Epicentre  47°  3N.  151°  5E. 

A=-^596,   B  =  +  ^324,  C=+^735;  D  =  +-477,  E  ==  + -879  ; 

G  =  -646,  H  =  +351,  K  =  --678. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

<j 

o 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

Ootomari 

60 

267 

2  45 

J  8 

(2  45) 

+     1 

4-0 

4-8 

Mizusawa 

E. 

111 

226 

2  44 

-   2 

5  59 

+  62 

— 

X. 

111 

226 

2  43 

-   3 

5   53 

-r56 

— 

— 

Tokyo 

145 

221 

i  3     9 

-27 

(6  32) 

+  12 

6-5 

7-7 

Osaka 

17  4 

230 

4   11 

+    1 

7   46 

+  19 

9-4 

10-9 

Kobe 

X. 

17  6 

230 

i  4     7 

—   5 

i  8  37 

+  66 

10-8 

11-3 

Nagasaki 

21-9 

236 

e  5      4 

0 

(9     9) 

+   6 

9-2 

15  4 

Zi-ka-wei 

28-0 

246 

e  5  59 

-   9 

10  47 

-12 

e  13-5 

16-2 

Taihoku 

32-5 

237 

11  58 

?S 

(11  58) 

-18 

17-8 

20-2 

Manila 

41-4 

229 

e  7  51 

-15 

(14     6) 

-21 

141 

14-8 

Sitka 

E. 

43-6 

50 

— 

— 

e  27-4 

31-8 

Honolulu 

E. 

48-0 

104 

5      4 

? 

i  15   42 

-12 

32-5 

36-4 

X. 

48^0 

104 

— 

— 

32-9 

33-6 

Continued  on  next  page. 
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^ 

Az. 

P. 

O-C 

S. 

O-C 

L 

M. 

o 

o 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Victoria 

54 

1 

55 

— 

— 

16   22 

-48 

20-8 

31-8 

Simla 

57 

5 

282 

e  16   12 

?S 

(e  16   12) 

-101 

31-6 

35  1 

Berkeley 

60 

9 

65 

i  10   20 

+    2 

e  18   27 

—   8 

28-4 

29-9 

Lick 

E. 

61 

7 

65 

— 

— 

— 

e  28-0 

— 

Batavia 

66 

4 

230 

e  10  50 

-   4 

i  19  42 

0 

e  37  1 



Bombay 

68 

7 

276 

38     5 

?L 

— 

— 

(38-1) 

— 

Tiflis 

69 

9 

310 

— 

e  21     6 

+  41 

— 

Kodaikanal 

71 

7 

268 

21   18 

?S 

(21   18) 

+  32 

39 

3 

48-2 

Colombo 

72 

5 

263 

30     6 

? 

38     6 

?L 

(38 

1) 

56-1 

Lemberg- 

72 

8 

327 

e  11   48 

+  i3 

— 

e  36 

2 

49-7 

Dyce 

73 

2 

347 

i  11   56 

+  19 

i  21   28 

+  24 

39 

1 

44-3 

Hamburg 

74 

0 

338 

e  11   45 

+    3 

e  21   21 

+    7 

e  35 

3 

42-8 

Edinburgh 

74 

7 

347 

(11    41) 

-   6 

i  21   24 

+    2 

35 

1 

44-9 

Eskdalemuir 

75 

2 

347 

e  12     6 

+  16 

i  21    11 

-17 

33 

1 

431 

Stonyhurst 

76 

4 

345 

e  16  48 

?PR, 

21    48 

+    6 

31 

1 

53-1 

De  Bilt 

E. 

76 

5 

340 

11  59 

+    1 

21    45 

+    2 

e  40 

1 

44-6 

N. 

76 

5 

340 

— 

— 

i — 

e  41 

1 

44-8 

Budapest 

76 

6 

330 

e  11   47 

-12 

21    41 

-   3 

37 

1 

39  1 

Chicago 

76 

7 

41 

11  51 

-    8 

22   26 

+  41 

35 

8 

Vienna 

76 

8 

332 

12     0 

0 

e  21     6 

-41 

e  37 

1 

46-6 

Uccle 

77 

9 

340 

e  12     8 

+    2 

e  21  54 

-   5 

e  34 

1 

45-4 

Ann  Arbor 

78 

2 

38 

— 

— 

— 

— 

e  46 

5 

Oxford 

78 

3 

345 

11    46? 

-23 

i  22     1 

-   3 

31 

4 

47-5 

Belgrade 

78 

4 

327 

e  12     5 

-    4 

e  22     5 

0 

e  26 

8 

50-4 

Ottawa 

78 

5 

31 

— 

— 

e  21  59 

—   7 

40 

5 

— 

Toronto 

78 

6 

35 

— 

— 

— 

37 

7 

540 

Strasbourg 

79 

1 

337 

i  12    14 

0 

e  22  31 

+  18 

e  38 

1 

47-2 

Zurich 

80 

0 

336 

e  12   20 

+    1 

— 

e  39 

1 

Paris 

80 

2 

341 

i  12   22 

+    2 

i  22   21 

-   4 

36 

1 

461 

Xorthfleld 

80 

6 

30 

— 

— 

e  42 

1 

Pola 

80 

6 

332 

e  12  26 

+   3 

e  22  38 

+    8 

e  40 

6 

49-4 

Besancon 

80 

8 

338 

12  24? 

0 

22  42 

+    9 

39 

1 

— 

River  view 

81 

1 

180 

e  12  46 

+  20 

e  22  31 

-   5 

34 

3 

35  1 

Sydney 

81 

1 

180 

22   18 

?S 

(22   18) 

-18 

42 

3 

44-6 

Moncalieri 

82 

4 

336 

12  28 

-  4 

22  34 

-16 

38 

5 

49-6 

Georgetown 

83 

5 

37 

— 

— 

22  56 

-   7 

45 

7 

Washington 

83 

5 

37 

12  33 

-   6 

22  55 

-   8 

41 

8 

— 

Cheltenham 

N. 

83 

8 

37 

— 

— 

— 

— 

39 

4 

61-6 

Rocea  di  Papa 

83 

8 

330 

12  42 

+    1 

22  44 

-23 

e  41 

3 

55  1 

Pompeii 

E. 

84 

0 

329 

13     6 

+  24 

— 

— 

44 

1 

— 

Marseilles 

84 

6 

337 

e  12  56 

+  10 

— 

— 

e  33 

1 



Melbourne 

85 

3 

185 

— 

— 

e  23     0 

-22 

35 

4 

43-7 

H  el  wan 

E. 

86 

0 

312 

14   48 

? 

— 

— 

57-5 

N. 

86 

0 

312 

14   18 

? 

— 

— 

— 

60-6 

Barcelona 

87 

2 

338 

— 

— 

23   22 

-21 

e40-2 

50-4 

Tortosa 

88 

2 

339 

12  55 

-11 

23   24 

-30 

40-6 

53-8 

Coimbra 

90 

8 

346 

e  13   21 

+    1 

23   47 

-35 

e  391 

59-4 

Algiers 

91 

3 

335 

e  11   22 

-121 

— 

e  37  1 

511 

San  Fernando 

93 

9 

343 

— 

— 

. — 

— 

54  3 

58-3 

La  Paz 

135 

2 

60 

19   29 

[-   1] 

29     2 

? 

73-4 

81-3 

Cape  Town 

142 

5 

274 

80   29 

2L 

— 

— 

(80 

5) 

Additional   readings:       Ootomari    gives    also    MN=+4-2m.  Tokyo    S  = 

+  4m.l6s.  Osaka      MN  =  +lllm.  Zi-ka-wei      MN  =  +17-5m. 

Taihoku  S= +15m.7s.  Manila  S  = +12m.6s.,  MN  = +16  Im.  Sitka 

eE=  +31m.22s.  Honolulu  iPR,  =  +8m.42s.,  PR,X  =  +10m.36s.,  PSN  = 

+  16m.24s.,  SR,E  =  +22m.9s.,  SR,X  =  +21m.51s.       "    Simla  MX  =  +31-9m. 
Berkeley    eX  = +27m.27s.,     eLV=+29-4m.  Batavia    iE=+20m.35s. 

Hambiu-g  SR,  =  +29m.48s.,  MZ  =  +46 •4m.,  MX  =  +53 •4m.  Edinbmgh 

gives  its  P  as  a  preliminary  reading.  Stonyhurst  P  =  +  26m.54s.  Uccle 

e  =  +18m.6s.,   MX  =  +456m.  Ann  Arbor  LE  =  +397m.   and  510m.; 

also  for  Weichert  LE  =  +51  •2m.,  LX  =  +45  ^m.        Ottawa  e?E  =  +  17ni.38s., 
e?X  = +26m.47s.,    e  =X  = +28m.l9s.,    eL?E  =  +316ni.  Toronto    e  = 

+  30m.30s.,    iL  =  +433m.,     eL=+45-4m.,    iL=+537m.  Strasbourg 

SRj  = +27m.l6s.,   e  =  +35m.35s.,  MX  =  +48-5m.  Paris  MN  = +56^1ni. 

Northfield  L  =  +481m.  Pola  M  =  +50-5m.  Riverview  eS  =  +23m.4s. 

MX=+439m.  Moncalieri    MX  =  +52-7m.  Georgetown    eLE?  = 

+  38-2m.,     LX  =  +50^2m.,     LE  =  +51^4m.  Washington     L  =  +584m. 

Barcelona  SRj  =  +35m.43s.  Coimbra  MN  =  +584m..  To  =19h.57m.46s. 

San  Fernando  MN  =  +58  Sm. 


Sept.  5d.  Readings  also  at  Oh.  (De  Bilt  and  Uccle),  7h.  (La  Paz),  12h.  (near 
Mizusawa,  Sapporo,  and  Hakodate),  15h.  (Taihoku),  19h.  (Edinburgh), 
22h.  (Berkeley),  23h.  (near  Mostar,  Sarajevo,  and  Belgrade). 
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Sept.  6d.  Readings  at  2h.  (Wellington),  4h.  (Zi-ka-wei,  Wellington  (2),  Taihoku, 
De  Bilt,  Uccle,  and  Rivervlew),  5h.  (Helwan),  9h.  (near  Tokyo  and 
Mizusawa),  llh.  (near  Mizusawa),  12h.  (near  Batavia),  13h.  (Wellington). 

Sept.  7d.  22h.  28m.  50s.     Epicentre  33°-8N.  140°-5E.  (as  on  1920  July  20d.). 

A=--641,  B  =  +-528,  C=+-556;  D  =  + -636,  E  =  +  -772; 

G=--429,   H  =  +-354,   K=--831. 

A  Az.  P.  0-C.           S.  0-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Tokyo                          20  342  i  0   29  -   2  0  55  0  1-2  1-3 

Osaka                           4-3  284  1   10  +    3  —  —  —  1-7 

Mizusawa        e.          5-3  5  1   16  -   6          2   26  +1  —  — 

Additional   readings  :      Osaka  gives  also   MN  =  + 1  -5^1.  Mizusawa   SN  = 

+  2m.27s.  . 


Sept.  7d.     Readings  also  at  9h.  (Apia),  13h.  (near  Tokyo),  19h.  (La  Paz),  21h. 
(Algiers,  Helwan,  De  Bilt,  Uccle). 

Sept.  8d.  19h.  23m.  45s.     Epicentre  SS^-BX.  116°-4W.  (as  on  1919  Oct.  Id.). 

A  =  -  -370,   B  =  -  -746,  C  =  +  -553  ;  D  =  -  -896,  E  =  +  -445  ; 

G=--246,  H  =  --496,  K  =  --833. 


A 

Az. 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Point  Loma 

1°1 

219 

0   15 

-    2 

— 

— 

— 

— 

Tucson 

E. 

4-8 

104 

0  55 

-19 

1   32 

-39 

1-8 

20 

N. 

4-8 

104 

1     4 

-10 

— 

— 

— 

2-2 

Lick 

E. 

5-5 

310 

1  40 

+  15 

3     5 

+  34 

3-5 

3-9 

Victoria 

15-7 

343 

— 

— 

— 

— 

8-2 

9-7 

St.  Louis 

21-6 

69 

— 

— 

— 

— 

i 

11-2 

— - 

Chicago 

24  0 

62 

2  40 

? 

7      0 

2 

12-5 

■ — ■ 

Ann  Arbor 

E. 

27  0 

62 

— 

— 

— 



16-8 

— ■ 

Georgetown 

X. 

31-9 

69 

— 

— 

— 



e 

15-6 

— 

Washington 

31-9 

69 

e  5   35 

-71 

— 



— 

— 

Ithaca 

32-3 

62 

— 

— 

— 



e 

16-8 

— 

Ottawa 

331 

57 

. — 

— ■ 

— • 



i 

17-2 

— 

Honolulu 

38-7 

263 

— 

■ — • 

— 



e 

16-7 

20-8 

Edinburgh 

741 

32 

— 

— 

— 

■ 

— 

42-2 

Eskdalemuir 

74-4 

33 

— 

— 

e  24   15 

+  176 

38-2 

— 

De  Bilt 

80-3 

32 

— 

— 

e  17   44 

?SRx 

e 

39-2 

46-8 

Uccle 

80-8 

33 

• — 

— 

— 

— 

e 

41-2 

— 

Additional  readings  and  notes  :     Point  Loma  reading  has  been  reduced  by 
30min.  Lick  eX  =  +  2m.l9s.  St.  Louis  L  =  + 13  ■2m.  Ann  Arbor 

LX  =  +17  0m.  Ithaca     e=+17m.45s.     and      +19m.50s.  Ottawa 

i=+17m.23s.,    iX  = +17m.41s.,    and     +18m.l7s.,    eLE  =  +200ra.,     LE  = 
21  ^m.         Honolulu  eX  =  +17m.l8s.,  MX  =  +18-2m. 


Sept.  8d.     Readings  also  at  3h.  (near  Cape  Town),  llli.  (Tiflis),  18h.  (near  Tokyo 
and  Zi-ka-wei),  19h.  (near  Xagasaki — possibly  given  one  hour  late). 


Sept.  9d.  12h.  22m.  44s.     Epicentre  42°-5X.  3°0E. 

A  =  +  -736.  B  =  +  039,  C  =  +  -676. 

A  P.         O-C.  L.  M. 


Q 

m.  8. 

s. 

m. 

m. 

Barcelona 

1-3 

0  18 

-   2 

0-5 

10 

Marseilles 

1-9 

0  32 

+    3 

— 

— 

Tortosa 

2-5 

0  38 

-    1 

1-5 

2  0 

Strasboxirg 

6-9 

• — 

— 

e  3-6 

— 

De  Bilt 

9-7 

— 

— 

e  6-2 

— 

Xo  additional  readings. 
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Sept.  9d.     Readings  also  at  2h.  (near  Mizusawa),  8h.  (Helwan),  9h.  (near  Mizu- 
sawa),  23h.  (Vienna  and  Tiflis). 


Sept.  lOd.     Readings  at  Ih.   (Manila  (2)  ),  5h.   (Marseilles),   lOh.   (Manila),   llh. 
and  15h.   (Nagasaki),  16h.   (Oaxaca),  23h.  (Colima  and  Mazatlan). 


1921.    Sept.  lid.  4h.  1m.  30s. 


•367,   B  =  +909,   C  =  - 
G  =  +075,   H 


Epicentre  11°-5S.  112°-0E. 

+  •375  ; 


•199  ;  D  =  +927,   E 

-185,  K  =  -•gso. 


A 

Az. 

P. 

O-C. 

g 

O-C. 

L. 

M. 

3 

„ 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

Batavla 

7  3 

316 

i  1  46 

—   5 

3 

8 

-10 

— 

— 

Manila 

27  •e 

19 

e  6   13 

+   9 

11 

39 

+  47 

15-5 

— 

Hokoto 

35-8 

12 

7   56 

+  36 

— 

— 

8-3 

— 

Colombo 

369 

299 

6   30 

-59 

— 

— 

26-5 

Taihoku 

37  7 

16 

e  7   30 

-   6 

13 

29 

-   5 

19-9 

22-7 

Melbourne 

395 

138 

7    18 

-33 

13 

24 

-35 

18-7 

22-0 

Kodaikanal 

406 

303 

(7   30) 

-30 

- 

— 

7-5 

26-2 

Calcutta         E. 

412 

328 

7   54 

-11 

13 

42 

-42 

17-5 

— 

Riverview 

42  1 

130 

e  8     5 

-  7 

1  14 

30 

-   6 

e  17-7 

26  0 

Sydney 

42-1 

130 

8   12 

0 

14 

30 

-   6 

21-5 

28-5 

Zi-ka-wei 

436 

14 

e  8   12 

-11 

e  13 

46 

-70 

17-6 

26-8 

Nagasaki 

47  4 

21 

8  40 

-10 

15 

31 

-15 

19-3 

33-2 

Hokuoka 

48-4 

22 

9  58 

+  62 

15 

20 

-39 

22-6 

28-6 

Bombay 

49-1 

310 

8  46 

-15 

16 

5 

-   2 

— 

— 

Zinsen 

50-8 

16 

6     4 

-188 

13 

14 

-195 

20-2 

29-2 

Osaka 

512 

26 

9   18 

+    4 

16 

21 

-13 

23-3 

30-7 

Tokyo 

540 

30 

i  9  33 

0 

15 

53 

-76 

23-0 

25-5 

Simla 

541 

324 

8  30 

-64 

16 

30 

-40 

23-5 

— 

Mito 

54  9 

31 

9   32 

-   6 

17 

2 

-18 

23-5 

32-2 

Mizusawa       e. 

57  4 

29 

9   56 

+   1 

17 

43 

-   8 

— 

— 

Hakodate 

594 

26 

e  10   14 

+   6 

(18 

27) 

+  11 

18-4 

18-9 

Wellington 

621 

132 

10  48 

+  22 

19 

24 

+  35 

31-9 

41-6 

Ootomari 

64  3 

24 

10  40 

0 

(19 

11) 

-  6 

19-2 

40-8 

Apia 

742 

102 

e  11  53 

+  10 

21 

42 

+  26 

41-6 

44-5 

Tiflis 

81-3 

316 

15     0 

?PR, 

25 

36 

? 

— . 

43-5 

Cape  Town 

86  5 

237 

12  53 

-   3 

23 

33 

-   3 

— 

23-9 

Helwan           e. 

87^8 

302 

12  48 

-16 

— 

- 

— 

— 

61-6 

N. 

87^8 

302 

11   42 

-82 

- 

— 

— 

60-0 

Honolulu       E. 

94  6 

70 

13  33 

-  8 

24 

30 

-32 

44-4 

49-3 

N. 

94-6 

70 

13   38 

-  3 

24 

54 

-   8 

38-3 

41-8 

Athens 

95-7 

308 

13     9 

-38 

i25 

0 

-13 

e  43-5 

53-7 

Lemberg 

97  4 

320 

e  13  42 

-14 

e  24 

18 

-72 

e  54-3 

66-2 

Belgrade 

99-2 

315 

i  13  56 

-10 

(24 

23) 

-85 

41-2 

61-1 

Budapest 

100-4 

318 

e  13  36 

-37 

23 

0 

-180 

e  41-5 

42-5 

Vienna 

1022 

319 

13  55 

-26 

24 

52 

-85 

e  43-5 

64-5 

Pompeii 

1031 

311 

14   34 

+   8 

18 

44 

■JPR, 

32-5 

63-5 

Pola 

103-8 

315 

e  14    19 

-10 

e  25 

19 

-72 

e  43-3 

73-3 

Rocca  di  Papa 

1045 

312 

e  14   12 

-20 

23 

54 

-164 

e  45-0 

— 

Padova 

105  2 

315 

15    11 

+  36 

26 

8 

-36 

— 

72-6 

Florence 

105-6 

314 

13  30 

-67 

26 

30 

-18 

— - 

53-5 

Hamburg 

106-3 

324 

e  14   19 

-22 

— 

- 

— 

45-0 

60-5 

Zurich 

107-5 

316 

e  15     0 

+  14 

e  25 

5 

-121 

— . 

— 

Strasbourg 

108^0 

319 

e  14   28 

-20 

e  25 

38 

-92 

e  44-5 

70-2 

Moncalieri 

108-1 

315 

e  14  39 

-10 

25 

40 

-91 

44-3 

75-2 

Besancon 

109-2 

317 

18  58 

?PRi 

- 

— 

38-5 

— 

De  Bilt 

109-4 

322 

e  14  40 

-15 

e  25 

49 

-94 

e  48-5 

70-3 

Marseilles 

109  9 

313 

e  18   22 

?PR, 

29 

4 

+  97 

e  45-5 

62-1 

Uccle 

110-0 

321 

e  14  30 

-27 

i  26 

4 

-84 

e  44-5 

61-1 

Paris 

111-4 

318 

e  15     4 

0 

e  25 

41 

-120 

44-5 

67-5 

Sitka               E. 

111-8 

32 

— 

— 

e  29 

15 

+  91 

52-0 

54-8 

Algiers 

111-9 

305 

e  14  49 

-18 

25 

53 

-112 

45-5 

57-5 

Barcelona 

112-4 

310 

e  17   48 

+  159 

28 

52 

+  63 

e  42-6 

65-1 

Dyoe               X. 

112-6 

328 

i  19  51 

?PR, 

26 

3 

-108 

— 

63-5 

Kew 

112-8 

321 

19  30 

?PRi 

— 

- 

— 

— 

74-5 

Oxford 

113-1 

321 

i  19  30 

?PRi 

— 

_ 

— 

50-7 

75-5 

Stonyhurst 

113-5 

322 

19  30 

?PR, 

- 

— 

— 

74-5 

Edinburgh 

113-5 

326 

19  52 

?PR. 

27 

41 

-17 

36-5 

61-5 

Continued  on  next  page. 
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A 

Xz. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Eskdalemiiir  e. 

n3°6 

326 

e  15     0 

-14 

i  19  30 

?  PRi 

— 

— 

Tortosa 

113-6 

310 

18  32 

[-    1] 

29  38 

+  99 

46-2 

69-0 

Bidston 

1140 

322 

19  44 

'PRi 

— 

— 

45  -5 

60-5 

Granada 

117-2 

306 

i  19     8 

[+23] 

i  30  28 

+  120 

— • 

— 

San  Fernando 

119-4 

305 

19   24 

[+33] 

30  24 

+  99 

66-7 

89-0 

Rio  Tinto 

119-5 

307 

23   30 

?PR, 

— • 

— • 

— • 

94-5 

Coimbra 

120-5 

310 

e  15    31 

-14 

e  29  34 

+  41 

52-0 

84-9 

Victoria 

121-2 

40 

13   49 

? 

20   12 

?PRi 

180-2 

87-1 

z. 

121-2 

40 

(19   10)  [+14] 

(29  49) 

+51 

29-8 

61-8 

Berkeley 

125  0 

50 

19   10 

[+4] 

e  20  52 

?PR, 

— 

55-7 

Lick 

E. 

125-6 

51 

e  21   25 

?PR, 

— 

— 

— 

390 

Tucson 

E. 

135-5 

53 

e  19  39 

[+    8] 

e  23   40 

?PRi 

e72-8 

75-2 

Denver 

E. 

136-8 

41 

(e  17    30) 

? 

— 

— 

— 

26-5 

Rio  de  Janeiro 

137-9 

215 

e  22  30 

2PR. 

— 

— 

41-0 

42-3 

Chicago 

145-2 

26 

i  19  38 

[-10] 

— ■ 

— 

33-4 

— 

Ottawa 

145-4 

8 

i  19  45 

[-  4] 

e  32   19 

? 

e  59-5 

— 

Ann  Arbor 

E. 

146-3 

20 

19  48 

[-   2] 

33  54 

? 

71-9 

83-3 

N. 

146-3 

20 

20     0 

[+10] 

33   42 

I 

72-2 

84-6 

St  Louis 

146-4 

31 

19  54 

[+   4] 

25    12? 

?p'r, 

72-1 

88-8 

Toronto 

146-4 

13 

i  20   24 

[+34] 

— 

— 

e  79-7 

113-7 

Northfield 

147-1 

5 

i  19  50 

[-   1] 

- — 

— 

68-5 

— 

Ithaca 

148-2 

10 

20   14 

[+21] 

— 

— 

640 

— 

Tacubaya 

149-0 

71 

20     1 

[+   7] 

— 

— 

20-5 

20-7 

Fordham 

E. 

150-2 

9 

20   10 

[+14] 

24     6 

?PR, 

— 

74-5 

Georgetown 

E. 

151-4 

13 

e  20     3 

[+   5] 

31     7 

? 

71-5 

— 

X. 

151-4 

13 

i  20     5 

[+   7] 

31   17 

? 

69-8 

— 

Washington 

151-4 

13 

i  20   18 

[+20] 

— 

— 

34-2 

— 

Cheltenham 

X. 

151-6 

15 

i  19  59 

[+    1] 

e  24     9 

?PR, 

e  49-4 

93-4 

Vera  Criiz 

151-8 

71 

79  37 

?L 

— 

— 

(79-6) 

— 

La  Paz 

152-0 

180 

e  20     5 

[+    6] 

34    19 

? 

74-5 

89-2 

152-0 

180 

i  20   14 

[+15] 

34   39 

? 

— 

78-7 

Porto  Rico 

N. 

172-8 

340 

e  25   36 

?PR, 

e  29  52 

? 

e57-8 

59-5 

Additional  readings  and  notes  :   Batavia  gives  also  i  =  +2m.31s.,  To  =4h.lm.24s. 
Epicentre  12°-4S.  110=-8E.  Melbourne  PRi  =  -f-8m.24s.,  PRo  =  +8m.54s., 

SRi  = +15m.42s.,      SR.  = +16m.36s.  Riverview      iP=+8ni.7s.      and 

8m.35s.,  iS  = +15m.-ls.,  SR,  =  +  17m.3s.,  SRj  = +18m.4s.,  SR,  =  +  18m.25s. 
and  +18m.37s.,  MX  =  +22-3m.,  MZ  =  +31-5m..  To  =  -4h.lm.25s.  Epicentre 
13=-0S.  111°-0E.  Svdnev  PR-  =  -!-10m.0s.,  SR,  =  +17m.l2s.  Zi-ka-wei 

PMX  = +10m.34s.,  PSE  =  +  15m.5s.,  PSX  = +15m.6s.,  SR,E  = +17m.0s., 
MX  =  +25  0m.  Xagasaki  MX  =  +32  ■6m.  Hukuoka  MX  =  -^33-2m. 

Osaka  MX  =  +29 -6m.  Miziisawa  PX  =  -!-9m.54s.  Wellington  SR,  = 

+  23m.54s.  Apia     eP  = +12m.ls.  and    +12m.54s..     To  =4h.lm.33s. 

Epicentre  12'-0S.  Ill  -OE.  All  readings  given  as  at  3h.  Honolulu  PR, E  = 
+  17m.40s.,  PR,X  =  +17m.48s.,  SR,X  =  +30m.50s.  Athens  i  =  +  17m.  13s., 
PR,  =  +17m.54s.,  PR2  =  +20m.l3s.,i=  -^24m.9s.,  eSX  =  +24m.53s.,  SR,X  = 
+  31m.36s.,  MX  =  +62-6m.  Belgrade  iS=+18m.0s.  (*PR,),  S  is  given 

as    SR„    eL  =  +300m.,     L  =  +66-9ra.  Budapest    i=+17m.55s.,    e  = 

+  31m.30s.  Vienna  iE  = +17m.23s.,    +17m.55s.,  and    +18m.l2s.,  iZ  = 

+  18m.l3s.,      MX  =  +48-0m.,      MZ=+70-0m.,  Pola      MX  =  +62-4m. 

Rocea  di  Papa  e  =  +14m.0s.,  PR,  =  +17m.33s.  and  +18m.48s.,  and  several 
other  readings.  Padova  PR,  =  +  19m.39s.,  SR,  = +26m.26s.         Florence 

P?  = +15m.54s.,   S?  = +28m.33s.  Hamburg  i  =+ 18m.36s.,    +25m.27s., 

+  29m.29s.,  +33m.46s.,  and  +37m.40s.,  LE  =  +49-5m.,  LZ=+51-5m., 
MZ  =  +52-5m.,  MX  =  +53-5m.  Strasbourg  MX  =  +63-7m.  Moncalieri 
MX  =  +67-5m.  De    Bilt    PR,E  =  +  18m.55s.,     MX  =  +71 -8m.,     To  = 

4h.lm.24s.?      Epicentre     12°-4S.     110'-8E.  Marseilles     MX  =  +45-8m. 

Uccle  PR,  =  + 19m. 12s.,  e=+27m.7s.,  i=-28m.40s.,  SR,  = +34m.45s., 
MN=+66-9m.  Paris    e=+19m.29s.,    e  =  ^28m.54s.,    MN=+47-5m. 

Algiers    PR,  = +19m.34s.,    PRo  = -f-22m.lls.  Barcelona    ?  =  +19m.37s. 

Dyee   SE  = +26m.lls.  ?  Edinburgh   PR,  = +22m.24s.,    PR2=+23m.5s. 

Coimbra  iSM  = +30m.54s.,  L=+64-5m.,  MX  =  +79-5m.,  T„  =4h.lm.32s. 
Victoria  L=-27-6m.,  iL=+84-8m.  and  +89-6m.,  eL  =  +118-6m. 
Berkelcv  MV  =  T-611m.  Denver  LX  =  +25 -5m.  All  readings  are  given  as 
for  3h.  and  increa.sed  bv  Ih.  in  the  table.  Ottawa  L  =  +63  •5m.  St.  Louis 
L=+35-8?m.,   +639m.,  and   -r68-4m.,       MX  =  +90-8m.  Toronto  i  = 

+  23m.36s.,  e  =  +27m.24s.  and  +33ni.54s.,  i  = +37m.l2s.,  L  =  +39-0m., 
iL=+51-7m.,    eL=+61-2m.  Xorthfield    L=+66-5ni.    and     +91-5m. 

Ithaca      PR,  = -^23m.48s.,      L  =  +86-5m.  Fordham      PX  =  +20m.2s. 

Georgetown   eLEX  =  ^49-6m.,    LE=-!-88-5m.  Cheltenham   a   possible 

L  =  +79 -3m.  La  Paz  i=  +  49m. 49s.  and   +50m.30s.,  L(rep)  =  -f  100  1m. 

Porto  Rico  eE  =  +26ra.5s. 
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Sept.  11.  Readings  also  at  8h.  (Batavia  and  Tiflis),  llh.  and  12h.  (Batavia),  13h. 
(Kobe),  14h.  (near  Taciibaya),  15h.  (Batavia),  16h.  (Manila  and  Batavia), 
19h.  (La  Pazoand  near  Miziisawa),  21h.  (Manila  and  Batavia). 

Sept.  12d.  Oh.  24m.  52s.     Epicentre  45°0N.  ll'-5E.  (as  on  1920  Feb.  28d.). 

A=  +  -693,  B  =  +141,  C=+-707;         D  =  + -199,  E=--980; 
G  =  +  -693,  H  =  +  -141,  K  =  -  -707. 

A       Az.  P.      O  -C.         S.         O  -C.        L.  M. 


Padova 

0-5 

33 

0     5 

-   3 

0    11 

-   3 

0-4 

0-8 

Pola 

1-7 

95 

0      9 

-17 

— 

— • 

e  10 

11 

Chur 

2-3 

324 

i  0  36 

0 

0  50 

-13 

— 

— 

Zurich 

31 

322 

e  0  50 

+    1 

i  1   29 

+    3 

— 

1-5 

Rocca  di  Papa  e. 

3-4 

164 

e  1   34 

?S 

(1   34) 

0 

— 

3  0 

Strasbom-g 

4-4 

326 

e  1    13 

+   5 

2     5 

+    4 

— 

— 

Additional  readings  :    Padova  gives  also  SRi  =  +47s.  Zurich  gives  readings 

for  all  three  components  not  materially  different  from  the  above.  Rocca 

di  Papa  ePN  =  +lm.20s.,  MN  =  +l-5m.,  LN  =  +5  •5m.       Algiers  (A  =10°-4) 
gives  just  Oh. 25m. 


Sept.  12d.  5h.  9m.  48s.     Epicentre  18°0N.  97°0E.(  as  on  1919  Sept.  8d.). 

A  =  -  116,   B  =  +  -944,  C  =  +  -309  ;  D  =  +  -993,   E  =  +  122  ; 

G  =  -038,   H  =  +  -307,  K  =  --951. 

If  the  Calcutta  readings  may  be  taken  eniin.  too  large,  this  solution  wiU  satisfy 
the  observations.     If  not,  the  epicentre  must  be  moved  some  10°  further 


from  Calcutta. 


o 

o 

m.  s. 

s. 

Calcutta 

E. 

9-3 

300 

8     0 

? 

Manila 

23-2 

87 

— 

— • 

Taihoku 

23-8 

69 

— 

— 

Zi-ka-wei 

25-7 

55 

e5   46 

+    1 

Helwan 

60-4 

295 

33   12 

.«L 

De  Bilt 

E. 

77-0 

321 

— 

— 

N. 

77-0 

321 

— 

— 

Kew 

80-4 

321 

— 

— 

Eskdalemuir 

80-9 

326 

— 

— 

Tortosa 

831 

312 

— ■ 

— 

Az.  P.       O-C.         S.         0-C.         L.  M. 


e  10   14         -   2 


10-6 

— 

e  11-3 

— 

e  120 

— 

— - 

13-4 

(33-2) 

e38-2 

44-3 

e  36-2 

38-2 

. — 

47-2 

35-2 

— 

e  40-2 

43-7 

Additional   readings:      Zi-ka-wei   gives    also   MZ  =  +12-7m.,    MN  =  -fl3-7m. 
Helwan  PN  =  +  38m.  12s. 


Sept.  12d.  23h.  23m.  428.     Epicentre  56°0N.  153°-0E. 

A  =  -  -498,   B  =  +  -254,  C  =  +  -829  ;  B  =  +  -454,   E  =  -|-  -891  ; 

G  =  --739,   H  =  +  -376.  K=--559. 

Very  rough. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

o 

m.  s. 

s. 

m.  8. 

s. 

Mizusawa       e. 

18-6 

210 

4  36 

-1-12 

8   13 

+  20 

N. 

18-6 

210 

4  33 

+    9 

8  11 

+  18 

Zi-ka-wei 

33-2 

235 

7      2 

+   4 

12  56 

+  29 

Batavia 

72-8 

230 

— 

— 

i  20  58 

-    2 

Tortosa 

80-4 

340 

12    18 

-   3 

— 

— 

Helwan 

80-9 

312 

— 

— 

22   18 

-16 

Granada 

84-7 

342     i 

i  12  44 

-   2 

23  44 

+  28 

Additional  readings  : 

Helwan 

gives 

also  SN 

=  +24m.l8s. 

Granada 

+  22m.56s. 

Sept.  12d.  Readings  also  at  5h.  (near  Mizusawa),  6h.  (near  Belgrade),  9h.  (Tiflis), 
13h.  (Batavia),  14h.  (Batavia,  near  Nagasaki,  and  near  Mizusawa),  15h. 
(Manila),  16h.  (Tiflis),  ISh.  (Florence),  19h.  (Batavia). 
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1921.     Sept.  ISd.  2h.  36m.  40s.       Epicentre  55°  OS.  27°  5W. 


•509,   B  =  --265,  C=--819;  D  =  --462,   E 

G  =  --727,   H  =  +-378,   K  =  -o74. 


•887  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Rio  de  Janeiro       E.        34-2 

335 

e  7     8 

+   1 

12     2 

-41 

16-2 

18-9 

X.        34  2 

335 

e  7      9 

+    2 

12  23 

-20 

16-1 

19-3 

Cape  Towu 

38  0 

75 

7   42 

+    4 

(13  37) 

-   1 

13  6 

13-8 

La  Paz 

49-5 

305 

i  9     3 

-    1 

i  16   11 

-   2 

24-5 

29-3 

Christchurch 

80-0 

193 

21   14 

?S 

(21   14) 

-69 

42-3 

54-6 

Wellington 

81-9 

196 

e  10  20 

-130 

i  22  44 

-   1 

40-9 

42-3 

Melboiu-ne 

87-0 

173 

13   26 

+  27 

23  32 

-   9 

40-1 

51-5 

Adelaide 

89-3 

169 

— 

— 

i  23  50 

-16 

e  44-3 

58-3 

Eiverview 

91-3 

179 

13    23 

0 

23  46 

-41 

37-3 

53  2 

Sydney 

91-3 

179 

24    14 

?s 

(24   14) 

-13 

52-5 

53-8 

San  Fernando 

93-3 

15 

— 

— 

24    14 

-34 

49-9 

58-3 

Rio  Tinto 

94-4 

15 

27   20 

2 

— 

— 

— 

45-3 

Algiers 

95-4 

24 

e  13  44 

-1 

24  18 

-52 

40-3 

52-3 

Tacabaya 

95-9 

296 

13   12? 

-36 

24  20 

-55 

42-6 

53-8 

Coimbra 

96-6 

12 

e  15  50 

? 

24  25 

-57 

e  40-8 

50-2 

Helwan                   e.       98-6 

49 

13  50 

-13 

— 

— 

— 

62-1 

N.        98-6 

49 

15   20 

+  77 

— 

— ' 

— 

62-4 

Tortosa 

98-7 

20 

— 

— 

25   29 

-14 

40-0 

82-7 

Barcelona 

99-7 

22 

e  15  48 

+  99 

24  40 

-73 

39-1 

57-0 

Marseilles 

1021 

23 

e  17   35 

? 

— 

— - 

49-3 

54-6 

Pompeii 

E.      102-2 

30 

24  20 

?S 

(24  20) 

—117 

— 

— 

Athens 

102-6 

40 

e  18  20 

?PRi 

24  41 

-99 

e  33-2 

70-0 

Rocca  di  Papa 

102-6 

29 

e  18  50 

JPRi 

. — 

— 

e  49-4 

55-2 

102-6 

29 

e  17   59 

?PRi 

i  24  52 

-88 

— 

70-4 

Georgetown 

103  0 

322 

e  18  44 

JPRi 

24  51 

-93 

e  33-1 

— 

Washington 

103-0 

322 

e  18  25 

?PRi 

— 

— 

58-3 

— 

Florence 

104-1 

27 

18   21 

?PRi 

— 

— 

— • 

53-7 

Moncalieri 

104-3 

25 

17   51 

?PRi 

27   11 

+  35 

43-6 

67-4 

Colombo 

105-6 

100 

18   20 

?PRi 

25   20 

-88 

52-3 

56-3 

Pola 

105-8 

29 

e  25   14 

?S 

34   26 

?SRi 

48-5 

64-2 

Ithaca 

105-9 

324 

— 

— 

e  25   20 

-91 

e  61-8 

— 

Besancon 

106-0 

23 

18   49 

JPR. 

— 

— 

53-3 

— 

Paris 

106-8 

20 

. — 

— 

e  25     8 

-Ill 

51-3 

60-3 

Kodaikanal 

106-9 

94 

25    26 

?S 

(25   26) 

-94 

55-9 

62-6 

Strasljourg 

107-7 

23 

18  53 

?PRi 

28  27 

+  80 

e  52-3 

58-5 

Belgrade 

107-7 

34 

19     6 

?PR, 

28   23 

+  76 

56-6 

— 

Batavia 

108-1 

131 

19   21 

?PR, 

25   17 

-114 

59-8 

— 

Ottawa 

108-3 

327 

19     5 

?PRi 

25   13 

-120 

e  32-3 

— 

Ann  Arbor 

E.      108-4 

319 

— 

• — 

— 

— 

65-2 

— 

Kew 

108-8 

17 

26   20 

?S 

(26   20) 

-57 

— 

75-3 

Oxlord 

108-9 

16 

— 

— 

26  54 

-24 

43-3 

63-5 

Uccle 

109-1 

20 

e  19   14 

?PR, 

i27      7 

-13 

45-3 

58-7 

Chicago 

109-4 

316 

e  18  40 

[+20] 

— 

. — 

53-3 

— 

Vienna 

109-6 

29 

e  18   20 

[-   1] 

29  50 

+  146 

— 

59-3 

Budapest 

109-7 

31 

e  19     0 

[+39] 

e  29   30 

+  125 

e  34-3 

51-3 

Bidston 

110-3 

15 

— 

25   30 

-121 

56-9 

69-8 

De  BUt 

E.      110-5 

21 

— 

— 

e  25   27 

-126 

c  45-3 

64-1 

v.      110-5 

21 

e  19   28 

?PR, 

e  29     4 

+  91 

e  47-3 

62-0 

Bombay 

111-2 

87 

52  54 

?L 

— 

— 

(52-9) 

— 

Eskdalemuir 

1121 

13 

i  25   27 

? 

i  29  12 

+  85 

51-3 

64-6 

Edinburgh 

112-6 

13 

27   32 

?S 

(27   32) 

-19 

57-3 

60-5 

Hambxu'g 

112-9 

•>2 

e  19  38 

JPRi 

e  29  23 

+  90 

e  48-3 

58-3 

Lemberg 

113-3 

34 

— 

— 

— 

— 

e59-l 

63-3 

Dyce 

114-1 

13 

— 

— 

i  29  20 

+  77 

59-3 

63-3 

Tiflis 

114-5 

50 

— 

— 

e  29  20 

+  74 

59-3 

70-3 

Lick 

E.      122  0 

290 

— 

— 

— 

— 

e  30-4 

— 

Berkeley 

122-7 

290 

i  20  45 

?PRi 

28   56 

-14 

40-7 

66-7 

Simla 

123-2 

81 

e  26  44 

?S 

(26   44) 

-149 

e52-7 

56-7 

Honolulu 

E.      130-2 

249 

e  21  31 

?PR. 

— 

— 

61  3 

65-7 

N.      130-2 

249 

— 

— 

— 

— 

60-3 

66-3 

Victoria 

130-6 

299 

(20   10)  [+50] 

11  48 

? 

20-2 

82-1 

Manila 

132-8 

137 

e  19   20 

[-    4] 

— 

— 

— 

— 

Taihoku 

142-4 

131 

— 

— 

— 

e  62-3 

— 

Zi-ka-wei 

147-6 

125 

c  20  17 

[+25] 

31    17 

? 

— 

81-1 

For  Aotes  see  next  page. 
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Notes  to  Sept.  13d.  2h.  36m.  40s. 

Additional  i-eadiiifi:s  and  notes:     Cape  Town  trives  also  S  =  +9m.lls.  (?PRi). 
La   Paz   i  =  i-16ui.20s.,    MX  = +26-7ni.,    T„ -2h.3Gm.47s.  C'hristclimcli 

PRi  = +25m.20s.,    S;  =  +30m.Ss.  VVellinglou   e  =  +  17m.Ss.(  ?PRi)   and 

+  31m.328.  Melbourne    SRi  = +2ym.32s.,    SR2=+33m.8s.  Adelaide 

i  =  +24m.20s.,  e=+28m.44s.,  i  = +29m.56.s.,  e=+33m.20s.,  i=+34m.32s., 
e=+36m.56s.,  +37m.38s.,  +44m.20s.  (?L),  +45m.26s.,  +4Sm.20s., 
+  49m.8s.,      +50m.2s.,     and      +54m.20s.  Riverview    eP  = +17m.41s., 

eS  =  4-24m.7s.,  MN  = +53  0m.  Sau  Fernando  MX  = +53 -Sm.  Algiers 

i=+25m.5s.  Tacubaya    MN=+58-8m.  Athens    ePN  =  +18m.0s. 

Rocca    di    I'apa    eN  = +17m.31s.,    eLN=+24-7ui.  Georgeto^\Ti    eN  = 

+  18m.52s.  Apia  (A=104°-0)  gives  2h.  simply.  Florence  (another 

set)  P  =  +17m.20s.,  M  =  +55-3m.  Moucalieri  MN^  =  +o5-7m.  Pola 

ePRi  = +28m.l4s.,     MN=+67-9m.  Ithaca     L  =  +71-3m.  Paris 

MN  =  +63  •3m.  Belgi-ade  eL  =  +34  ■2m.,  LN  =  +65  •3m.  Strasbom'g 

MN  =  +56^0m.  Batavia  LN  = -rol  ^m.  Ottawa  SR,E  = +27m.35s., 

IE  =  +  28m. 38s.  Ann  Arbor  reading  has  been  increased  by  Ih.  Uccle 

e=+25m.l9s.,    i=+28m.47s.,    MN  =  +61-4m.  Chicago    L  = +63^3m. 


Eskdalemuir 
+  39m.38s. 


iN  = +26m.34s.,         SR,  = +35m.27s. 
Hambm'g  SRt  =  +3om.20s. 


Edinburgh     S  ■■ 


Sept.  13d.  8h.  59m.  50s.     Epicentre  38"  ON.  20°  SE. 

A=+-738,  B  =  +  -276,  C=+616;  D  =  +  350,   E=-937 


G=  + 

•577, 

H  = 

+  •216,  K  = 

=  -•788. 

A 

Az. 

F 

0-C. 

g 

0-C. 

L. 

M. 

J, 

„ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Athens 

2  6 

91 

i  0 

42 

+    1 

— 

12 

14 

Pompeii 

5  4 

303 

33 

+  10 

2 

34 

+    6 

— 

4-2 

Mostar 

5^7 

341 

5 

-23 

2 

1 

-35 

— 

3-3 

Sarajevo 

60 

346 

26 

-   6 

2 

55 

+  11 

— 

34 

Sinj 

64 

334 

32 

-   6 

3 

52 

?L 

(3^9) 

4  9 

Beferade 

6^8 

0 

e  1 

31 

-13    . 

3 

27 

Ih 

(3-4) 

5-2 

Rocca  di  Papa 

7^0 

305 

i  1 

46 

0 

4 

2 

Ih 

(4-0) 

4-4 

Pola 

8^4 

326 

e  2 

7 

0 

e  3 

36 

-11 

e  48 

63 

Florence 

9  0 

313 

2 

56 

+  40 

(3 

50) 

-13 

. — 

67 

Budapest 

9  5 

355 

e  2 

2 

-21 

i  5 

7 

?L 

e  92 

— 

Padova 

9^8 

322 

2 

34 

+    7 

5 

21 

+  58 

5-8 

6-3 

Vienna 

10^6 

345 

2 

31 

-  7 

5 

13 

+  28 

i  60 

7  0 

Moncalieri 

11-8 

310 

e  2 

18 

-38 

5 

16 

+    2 

6-7 

100 

Lemberg 

121 

11 

2 

58 

-    2 

e  5 

16 

-   5 

— 

6^7 

Helwan           N. 

121 

129 

3 

10 

+  10 

— 

- 

— ■ 

— 

— 

Marseilles 

12  6 

300 

3 

15 

+    8 

- 

— 

6  8 

8-5 

Zurich 

12  8 

321 

e  3 

10 

0 

— 

- 

— 

— 

— 

Algiers 

13-9 

271 

3 

25 

0 

e  6 

53 

+  47 

(e  6^9) 

117 

BesauQon 

140 

316 

3 

33? 

+    7 

5 

46 

-22 

. — 

8^2 

Strasbom-g 

140 

323 

3 

17 

-   9 

e5 

44 

-24 

e  7-7 

9 '7 

Barcelona 

14  5 

289 

- 

— 

- 

— 

e  8-0 

9^8 

Tortosa 

15  7 

287 

3 

50 

+    2 

6 

58 

+  10 

8^2 

11-9 

Paris 

169 

316 

e  5 

10 

+  66 

- 

— 

— 

— 

Uccle 

17  2 

323 

e  4 

1 

-   6 

- 

— 

9-9 

11-2 

Hamburg 

17  2 

339 

e  3 

56 

-11 

— 

- 

— 

e  9  2 

11-2 

De  Bilt 

17  7 

328 

- 

— 

e  7 

47 

+  14 

91 

11-9 

Tiflis 

18-9 

71 

- 

— 

— 

- 

— 

e  112 

— 

Granada 

191 

275 

4 

44 

+  14 

8 

22 

+  18 

— 

— 

Bidston 

22-4 

321 

- 

— 

- 

— 

i  130 

— 

Coimbra 

22  5 

285 

5 

5 

-   6 

i  9 

6 

-   9 

13  2 

15  0 

Eskdalemuir 

23  5 

324 

- 

— 

e  9 

16 

-19 

102 

— 

Edinburgh 

23  8 

326 

— 

_ 

— 

— 

- 

— 

— 

15-2 

Dyce 

24-3 

330 

- 

— 

- 

■ — 

149 

— 

Additional  reading.s  and  notes:     Zante  (A=l  '5)  gives  8h.57m.  Athens 

iP=+48s.,      MN  =  +l-6m.,      T„  =8h.59m.54s.  Pola      MN  =  +5^8m. 

Florence  gives  its  two  readings  as  PS  of  different  instrimients.        Moncalieri 
MN=+9^0m.  Helwan    PE  =  +4m.l0s.  Strasbom-g   MZ=+8^4m., 

MN  =  +10-2m.  De  BUt  MN  = +115m. 


Sept.  13d.  Readings  also  at  Oh.  (Batavia  and  Titlis),  21).  (Manila,  Apia,  and  near 
Batavia),  4h.  (Georgetown  and  La  Paz),  8h.  (near  Batavia),  lOh.  (Manila), 
llh.  (Batavia  and  Helwan),  14h.  (Helwan),  15h.  (near  Hokoto  and 
Taihoku). 
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Sept.  14d.  3h.  27m.  35s.     Epicentre  38°-0N.  20° -SE.  (as  on  Sept.  13d.). 

A  =  +  -738,   B  =  +  -276,  C  =  +  -616  ;  D  =  +  -350,   E  =  --937  ; 

G  =  +-577,  H  =  +  -216,  K=--788. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

6. 

m. 

m. 

Athens 

2°  6 

91 

e  0  42 

+   1 

— 



1-2 

1-6 

Pompeii 

5-4 

303 

1   49 

+  26 

3      9 

?L 

(3-2) 

3-8 

Mostar 

5-7 

341 

i  1   34 

+    6 

— 

— 

(13-3) 

3-4 

Sarajevo 

60 

346 

e  1   32 

0 

— 

— 

3-3 

3-7 

Belgrade 

6-8 

0 

e  1   34 

-10 

(3   39) 

+  34 

i  3-6 

4-7 

Rocca  di  Papa 

7-0 

305 

e  1   36 

-10 

i  3  57 

+  47 

e  8-8 

— 

Pola 

8-4 

326 

e  2  22 

+  15 

e  3  34 

-13 

e  4-9 

6-9 

Florence 

90 

313 

3     6 

+  50 

(4   25) 

+  22 

— 

7-9 

Budapest 

9-5 

355 

e  2   25 

+    2 

e  4   13 

-   3 

e  5-4 

— 

Padova 

9-8 

322 

2  44 

+  17 

— 

■ — 

(6-2) 

7-6 

Vienna 

10-6 

345 

2  29 

-  9 

— 

— 

e  5-8 

6-9 

Moncalieri 

11-8 

310 

(2  39) 

-17 

2  39 

?P 

60 

7-6 

Lemberg 

121 

11 

— • 

e  5     1 

-20 

e  6-6 

6-9 

Helwan           E. 

121 

129 

7    25 

?L 

— 

— 

(7-4) 

— 

Algiers 

13-9 

271 

3   23 

-   2 

— 

— 

— 

11-4 

Strasbourg 

140 

323 

4   25 

+  59 

— 

— 

— 

9-6 

Uccle 

17-2 

323 

e  4     7 

0 

— 

— 

e9-4 

— 

De  Bilt 

17-7 

328 

— 

— 

e  7   33 

0 

9-4 

11-8 

Kew 

19-8 

319 

— 

— 

— 

— 

— 

14-4 

Eskdalemuir 

23-5 

324 

— 

— 

e  9   29 

-   6 

12-9 

— 

Additional  readings  and  notes:     Zante  (A=l°'5)  gives  3h.  30m.  Athens 

iPE  =  +48s.,    To=3h.27m.34s.  Rocca  di  Papa   ePN  = +lm.21s.,   IN  = 

lm.46s.,    iE=+lm.49s.  Pola    MN  =  +6-6m.  Padova     +8m.37s. 

Moncalieri  P=+58s.,   MN  =  +8-9m.  Helwan  PN  =  +8m.25s.         Mar- 

seilles (  A  =  12='-6)  gives  3h.  30m.  Strasboiirg  MN  =  + 11  •3m.  De  Bilt 

MN  =  +ll-6m. 


Sept.  14d.  Readings  also  at  lOh.  (La  Paz  and  Helwan),  12h.  (Tiflis),  13h.  (Kew 
and  Melboturne),  14h.  (Tiflis  and  near  Mizusawa),  16h.  (Batavia  (2)  and 
near  Mizusawa),  20h.  (Tacubaya),  21h.  (Rocca  di  Papa,  Belgrade,  and 
near  Athens),  23h.  (Manila  and  near  Lick). 


Sept.  15d.  Readings  at  Oh.  (Riverview,  Melbourne,  and  near  Tacubaya),  3h. 
(Adelaide),  lOh.  (Tiflis),  13h.  (Batavia),  18h.  (Simla),  19h.  (Eskdalemuir), 
Edinburgh,  Uccle,  Helwan,  Hamburg,  and  De  Bilt). 


Sept.  16d.  Readings  at  3h.  (Taihoku),  5h.  (near  Algiers),  6h.  (Apia  and  Batavia), 
llh.  (La  Paz),  12h.  (Batavia),  13h.  (Helwan  and  Accra),  21h.  (De  Bilt, 
Helwan,  La  Paz,  and  Rocca  di  Papa). 


Sept.  17d.  22h.  49m.  24s.     Epicentre  36°1N.  137'-3E.  (as  on  1921  May  22d.). 
A  =--594,   B  =  +-548,  C=  +  -589. 
A  P.         O-C.         S.  O-C.        L.  M. 


^ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Tokyo 
Osaka 
Kobe 

2-0 
21 
2-2 

i  0  33 
0  32 
0  34 

+    2 

-    1 

0 

0  54 
(0  54) 
(0  56) 

-  1 

-  4 

-  4 

10 
0-9 
0-9 

10 
1-9 
0-9 

Osaka  gives  also   MN  =  + 1  -Im. 


Sept.  17d.  Readings  also  at  Ih.  (near  Manila),  4h.  (Helwan  and  Colombo),  7h. 
(Batavia),  8h.  (Helwan),  13h.  and  15h.  (La  I'az),  17h.  (Riverview), 
23h.  (Batavia). 

Sept.  18d.  Readings  at  3h.  (Apia),  4h.  (near  Mizusawa),  6h.  (Vera  Cruz),  8h. 
and  14h.  (Helwan),  15h.  (near  Batavia),  17 h.  (near  Athens),  23h.  (La  Paz). 
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Sept.  19d.  4h.  6m.  45s.     Epicentre  52°  oN.  170°0W.  (as  on  1920  Aug.  26d.). 


A  =  --ei 

30, 

B  =  -■] 

06.  C 

;=  +-793 

1;          D  =  -174, 

E=  -+ 

•985  ; 

G  =  - 

■■781, 

H  =  -138,  K 

=  --609. 

A 

Az. 

P. 

O-C, 

S. 

O-C, 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

e. 

m. 

m. 

Sitka 

E. 

20-3 

63 

— 

— 

— 

. — 

e  14-2 

18-3 

Victoria 

29-5 

79 

— 

— 

(10  52) 

-34 

10  9 

15-3 

Honolulu 

E. 

32-4 

158 

— 

— 

e  12     6 

-    8 

13-6 

15  0 

N. 

32-4 

158 

— 

— 

— 

— 

140 

14  7 

Berkeley 

35-8 

95 

— 

— 

— 

— 

e  18-4 

Lick 

E. 

36-6 

95 

— 

— 

— 

— 

e  18-8 



Chicago 

53-9 

68 

— 

— 

e  17   35 

+  27 

27-0 



Ann  Arbor 

55-7 

65 

— 

— 

— 

— 

33-4 



Toronto 

57  1 

61 

— 

— 

— 

— 

e  330 

37  0 

Ottawa 

E. 

58-7 

57 

— 

— 

• — 

— 

e  28-2 

Ithaca 

59-5 

62 

— 

■ — 

— 

— 

342 



Washington 

61-7 

62 

— 

— 

— 

— 

e  30-6 



Cheltenham 

N. 

61-9 

62 

— 

— 

— 

— 

e  311 

39-8 

Dyce 

N. 

69-8 

9 

— 

— 

— 

— 

438 

Edinbrn-gh 

711 

10 

— 

• — 

— 

— . 

e  35-2 

50-2 

Eskdalemuir 

71-6 

10 

■ — 

— 

e  20  55 

+  10 

332 

Stonyhurst 

73-2 

10 

e  21   15 

?S 

(e  21    15) 

+  11 

53-2 

Bidston 

73-5 

10 

— 

— 

21   40 

+  32 

31-7 

46-2 

De  Bilt 

E. 

75-4 

4 

— 

— 

21   30 

0 

e  32-2 

498 

N. 

75-4 

4 

— 

— 

— 

— 

e  35-2 

48-4 

Kew 

75-7 

9 

• — 

— 

— 

— 

52-2 

Uccle 

76-6 

5 

■ — 

— 

e  21  45 

+    1 

e  31-2 

54-8 

Oxford 

77-6 

9 

— 

— 

— 

— 

53-2 

Paris 

78-6 

7 

— 

— 

— 

— 

45-2 

48-2 

Strasboiu-g 

790 

2 

— 

. — 

— 

■ — 

45-2 

Vienna 

791 

357 

— 

— 

— 

— 

e  34-2 

48-8 

Moncalieri 

82-5 

2 

e  4  45 

? 

22   51 

-    1 

37-4 

Pola 

82-6 

357 

■ — 

— 

— 

— 

45-2 



Marseilles 

84-2 

3 

— 

— 

— 

— 

49-3 



Rocca  di  Papa 

85-8 

358 

e  12  51 

-    1 

e  23     9 

-19 

e  50  8 

63-4 

Coimbra 

860 

13 

36  57 

? 

49  35 

? 

e  62-2 

Tortosa 

86-4 

8 

— 

— 

• — 

— 

e  48-2 

55-6 

Rio  Tinto 

88-6 

13 

57   45 

?L 

— 

— 

(57-8) 

64-2 

SanFernandoE. 

900 

12 

— 

— 

— 

— 

59-8 

Colombo 

96-5 

290 

59    15 

?L 

— 

— 

(59-2) 

61-2 

Additional  readings  and  notes  :    Sitka  gives  also  eE  =  +  17m.52s.  Berkeley 

eLE  =  +19-2m.  Toronto     eL  =  +43-6m.,     M=+47-2m.  Ottawa 

e?E  = +24m.57s.  Washington     L=+39-2m.  Cheltenham     eN  = 

+  37m.6s.    and     +39m.l8s.  Eskdalemuir    eN=+25m.33s.  Uccle 

MN  =  +52 ■2m.  Kew  reading  has  been  increased  by  Ih.  Paris  MN  = 

+  55  •2m.  Rocca  di  Papa  eL  = +55  ■8m.  Coimbra  readings  have  been 

increased  by  Ih.         San  Fernando  MN  =  +58 -Im. 


1921.     Sept.  19d.  23h.  16m.  30s.    Epicentre  19°  OS.  179°  OE. 

A=--945,   B  =  +017,  C=-326;  D  =  +017,   E  =  +1000; 

G  =  +-325,   H  =  -006,  K  =  -946. 


A        Az. 


O-C. 


O-C. 


Continued  on  next  page. 


M. 


o 

Q 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

Apia 

103 

61 

e  3     1 

+  27 

— 



5  0 

116 

Wellington 

226 

188 

e  6  42 

+  90 

i  10     0 

+  43 

10-7 

12-5 

Riverview 

28^8 

234 

6    15 

-    1 

e  11   11 

-   2 

e  13-7 

14-6 

Sydney 

28  ■S 

234 

e  6     6 

-10 

e  11   12 

-   1 

143 

16-2 

Adelaide 

390 

239 

i  7   48 

+    2 

i  13  36 

-16 

17-2 

22^8 

Honolulu        E 

462 

31 

8   35 

-   6 

15   20 

-11 

189 

22-3 

N 

.        46-2 

31 

— 

— 

— 

— 

186 

22  1 

Perth 

57  6 

244 

9  58 

+    2 

18      5 

+  11 

32  2 

— 

Manila 

66-3 

297 

10   58 

+    4 

(19  42) 

+    1 

197 

— 

Osaka 

67-8 

324 

11   18 

+  15 

— 

— 

— 

24-3 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

711 

271 

i  11   19 

—   5 

— 

— 

— 

— 

Taihoku 

711 

308 

e  12  30 

+  66 

— 

— 

— 

— 

Zi-ka-wei 

74-6 

314 

e  11   41 

-  5 

— 

— 

— 

— 

Berkeley 

79-2 

44 

e  12  53 

-r39 

e  21  39 

-35 

e  36-5 

38-9 

V. 

79-2 

44 

e  12   17 

-    3 

e  21   36 

-38 

e  36-4 

— 

Victoria 

84-7 

34 

14   23 

+  97 

22  45 

-31 

34  0 

42-4 

Colombo 

100-9 

273 

— 

— 

— 

— 

58-5 

- — . 

Chicago 

105  0 

50 

25      0 

?S 

(25     0) 

-102 

e  480 

— 

La  Paz            E. 

105  1 

115 

19   22 

?PR, 

6  33     3 

?SRi 

50-5 

52-4 

X. 

1051 

115 

— 

— 

— 

54-5 

62-3 

Toronto 

111-3 

49 

25      6? 

2 

34  30 

?SRi 

e58-9 

64-3 

Georgetown 

112-5 

55 

e  29      1 

?s 

35  52 

?SRi 

6  57  1 

■ — 

Washington 

112-5 

55 

— 

— 

— 

— 

e  57-5 

— 

Ithaca 

113-2 

50 

— 

— 

— 

— 

58-5 

— 

Ottawa 

1140 

47 

e  29   15 

?s 

35   45 

?SR, 

54-5 

— ■ 

Fordham 

1151 

53 

— 

— 

— 

— 

58-0 

66-0 

Tiflis 

135-2 

311 

e  60  30 

i 

— 

— 

e  72-5 

— 

Dyce                X. 

141-S 

1 

• — 

— 

— 

— 

77-3 

81-5 

Edinburgh 

143-1 

2 

— 

— 

— 

— 

58-5 

• — 

Eskdalemnir 

143-7 

2 

— 

— 

e  42  30 

?SRi 

59-5 

99-3 

Hamburg 

144-4 

348 

e  19  59 

[+12] 

e  23   30 

?PR, 

e  59-5 

82-1 

Stonyhm-st 

145-1 

1 

— 

e  42     0 

?SRi 

— 

90-5 

Bidston 

145-6 

1 

— 

— 

— 

— 

70-7 

91-1 

De  Bilt 

146-6 

351 

e  20     5 

[+14] 

e  41   57 

?SR, 

e  58-5 

85-5 

Budapest 

147-2 

334 

19  44 

[-   7] 

— 

— 

e  68-5 

139-0 

Oxford 

147-3 

0 

20     3 

[+11] 

— 

— 

60-2 

82-2 

Vienna 

147-6 

339 

i  19  53 

[+    1] 

28  39 

? 

e  63-5 

92-0 

Kew 

147-6 

0 

86  30 

?L 

— 

— 

(86-5) 

97-5 

Uccle 

147-9 

352 

19  56 

[+   3] 

i  42  10 

?SRi 

e  58-5 

85-5 

Belgi-ade 

148-6 

330 

e  19  56 

[+    2] 

23   20 

?PR, 

e  26-9 

— 

Helwan 

148-7 

296 

22  30 

?PRi 

(27   30) 

? 

— 

— 

Strasbourg 

149-6 

349 

i  19  59 

[+    4] 

e  33   48 

? 

e  60-5 

77-3 

Paris 

1501 

356 

i  20     8 

[+12] 

— 

— 

70-5 

85-5 

Pola 

151-4 

338 

18  30 

? 

— 

— 

• — 

— 

Padova 

151-5 

341 

20   27 

[-^29] 

— 

— 

• — 

— 

Moncalieri 

153-0 

347 

20  36 

[+36] 

33   24 

I 

61-5 

87-9 

Florence 

153-2 

340 

— 

47    30 

? 

— 

84-5 

Pompeii 

154-5 

332 

18   24 

i 

— 

— 

— 

— 

Rocca  di  Papa 

154-5 

336 

i  20   15 

[+13] 

— 

— 

e  69-2 

92-6 

]MarseLl]es 

155-1 

349 

e  20  38 

[+36] 

— 

— 

e  70-5 

82-5 

Coimbra 

157-9 

15 

e  21   10 

[t-64] 

— 

— 

59-7 

— 

Tortosa 

158-2 

357 

20  51 

[+45] 

— 

— 

e  68-5 

97-4 

Algiers 

161-9 

350 

20   58 

[+49] 

— 

— 

85-5 

98-5 

San  Fernando 

162-0 

14 

— 

— 

— 

— 

■ — 

96-5 

Additional  readings   and  notes:      Apia   gives  also    +5m.45s.,   MN=+8-2m. 
Wellington  e  =  +lm.48s.  Riverview  eP  =  +  5m. 21s.,  PRj  =  +7m.7s.  and 

+  7m.21s.,    PS= +llm.l9s.,    SR,  = -r  13m.8s.  and   -  13m.27s.  Adelaide 

iPR2= +9m.lSs.,      i=+13m.48s.,     iSRj  =  +  16m.42s.,     e=+27m.30s.     and 
+  29m.l8s.  Perth   PR,  = +13m.l2s.,     SR,  = +23m.26s.    and    +26m.5s. 

Manila    e  =  +10m.47s.  Batavia    i=+12m.l7s.    and     -^14m.29.s.,    iX  = 

+  21m.l4s.,     iE  =  +22m.0s.  Berkeley     iPV  = +12m.24s.  Chicago 

S=+33m.45s.,    L=— 57-5m.  Toronto    L=+84-4m.  Georgetown 

SX?  = +35m.44s.,   eLN?  = +45-7m.  Ottawa  eL?E  = +44 -5m.  Dyce 

gives  its  readings  as  on   20d.  Belgrade   LX  =  +29-8m.  Hamburg 

MX  = +79-5m.,  MZ= +81-0m.  Stonyhiu-st  eP  = +6m..30s.  De  Bilt 

MX=+86-8m.      Epicentre    28°-0S.     176°  OW.  Vienna    iZ=+19m.59s. 

Strasboiirg    MX  =+79 -6m.  Paris    MX  =  +83 -5m.  Pola    gives    its 

readings  as  on   20d.  Padova  PR,  =  + 23m. 37s.     Readings  given  as  on 

20d.  Rocca  di  Papa  iPX  =  +  20m.  17s.  Tortosa  gives  its  readings  as 

on  20d.         San  Fernando  MX  =  +91 -7m. 


Sept.  19d.     Readings  also  at  2h.  (near  .\pia),  4h.  (La  Paz),  8h.  (Riverview  and 
Manila),  13h.  (Tokyo),  15h.  (Tiflis). 
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Sept.  20d. 'iSh.  51m.  30s.      Epicentre  11°-0S.  176°  OW.  (as  on  1921  May  4d.). 

A  =  --979,   B  =  -068,  C=-191;  D  =  -070,   E  =  + -997  ; 

G  =  +   190,    H  =  -!-  013,   K  =  -  ■i)S,2. 

Very  tentative  solution. 

A       Az.  P.       O  -C.         S.         O  -C.         L.  M. 

m.  s. 

(e  13   30)       - 


Honolulu 

36-9 

28 

— 

— 

River  view 

37-7 

228 

— 

—  ( 

Victoria 

75-4 

33 

— 

— 

Toronto 

102-4 

47 

— 

— 

Ottawa 

105  0 

44 

— 

— 

Hamburg 

137-2 

355 

— 

— 

De  Bilt 

138-9 

359 

— 

— 

Uccle 

140-2 

359 

e  76  30 

?L 

Vienna             z. 

1411 

347 

19  30 

[-11] 

Paris 

142  1 

2 

e  19  39 

[-   4] 

Strasbourg: 

142-2 

356 

e  19  36 

[-   7] 

Belgrade 

143-4 

339 

e  19  37 

[-    9] 

Helwan 

148-3 

311 

87   30 

1L 

Rocca  di  Papa 

148-3 

348 

e  20     0 

[+   7] 

m. 

m. 

e  18-2 

21-1 

e  13-5 

15-6 

390 

41-5 

e  59-4 

— 

e  57-5 

— 

e  78-5 

— 

e  76-5 

— 

(e  76-5) 

■ — 

i  21   16        ?PRi 


e  21-5 


(87-5)       — 
—     26-0 


Additional  readings  and  notes  :    Honolulu  gives  also  MN  =  +  21  •2m.  River- 

view   eS?  =  +  12m.  12s.  Paris   readings    have    been    diminished    by    Ih. 

Helwan  = +72m.30s. 


Sept.  20d.  20h.  21m.  15s.     Epicentre  1°-5N.  110°-0E.  (as  on  1918  Jan.  16d.). 

A  =  -  -342,   B  =  +  -939,   C  =  +  026  ;  D  =  +  -940,   E  =  +  -342  ; 

G  =  --009,   H  =  +-025,   K  = -1-000. 

But  see  note  at  end. 


A 

Az. 

P.       O  -C. 

S. 

O-C. 

L. 

M. 

„ 

5, 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Batavia 

8-3 

202 

i  1   29      -37 

i  2  32 

-73 

— 

— 

Manila 

17-0 

39 

e  4    23       +18 

— 

— 

7-9 

— 

Zi-ka-wei        x. 

31-6 

20 

e  6  44      +1 

e  8   25 

?PR, 

— 

12-0 

Perth 

33-8 

170 

8  55      ?PRi 

— 

— 

— 

— 

Simla 

42-9 

319 

e  14     9        ?S 

(e  14     9) 

-38 

— 

. — 

Mizusawa       e. 

47  1 

34 

8  33      -15 

15   19 

-23 

— 

— 

Riverview 

52-4 

136 

e  16   42        ?S 

(e  16  42) 

-   7 

e  23-2 

27-9 

Rocca  di  Papa 

94-5 

313 

i  18  33      ?PR, 

— 

— 

— 

18-6 

aditional  reading 

s :      Batavia 

gives  also  i  = 

+  7  m.  25s. 

Mizusawa 

SN  = 

The  residuals  are  far  from  satisfactory.  The  main  difficulty  is  to  reconcile 
the  good  readings  at  Batavia  and  Mizusawa.  The  Batavia  S  — P  gives 
A=5°-3,  T„=20h.21m.22s.  ;  the  Mizusawa  S-P  gives  A=45=-7,  T„  = 
20h.21m.10s.  The  values  of  T„  are  thus  fairly  accordant  and  the  mean  has 
been  adopted  (within  Isec).  And  yet  the  values  of  A  only  add  up  to  51°-0, 
while  the  distance  from  Batavia  to  Mizusawa  is  55° -3.  To  make  up  the 
defect  of  4° -3  we  may  perhaps  assume  an  abnormal  focal  depth,  which  would 
have  to  be  0-050,  with  epicentre  5'-0  from  Batavia,  say  at  l'-5S.  109  -3E. 
The  result  would  be — 


Corr. 

for 

Focus 

A 

P. 

O-C. 

S. 

O-C. 

(, 

Q 

m.   s. 

s. 

m.    s. 

s. 

Batavia 

+  0-3 

5-2 

i  1  29 

-f   4 

1  2  32 

+    1 

Manila 

-2-0 

19-7 

e  4   23 

+  10 

— 

Zi-ka-wei 

-3-6 

34-7 

e  6  44 

+    5 

e  8   25 

?PR, 

Simla 

-4-4 

44-8 

— 

— 

(e  14     9) 

-  4 

Mizusawa 

-4-8 

50-0 

8   33 

-    1 

15    19 

+    1 

Riverview 

-4-8 

50-7 

— 

— 

(e  16  42) 

+  75 

These  are  fairly  good,  if  we  may  presvmae  an  error  of  Imin.  in  Riverview.  But 
Perth  and  Riverview  are  both  discordant,  and  the  right  clue  may  be  that 
there  was  a  second  shock  following  the  first  by  about  2min.  ;  see  Zi-ka-wei 
and  Mizusawa  (SE  and  SN). 
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Sept.  20d.  Readings  also  at  Ih.  (Ann  Arbor,  Toronto,  and  Victoria),  7h. 
(Zi-ka-wei),  8h.  (Manila),  9h.  (Riverview  and  Tiflis),  llh.  (Batavia  and 
near  La  Paz),  12h.  (La  Paz  and  Denver),  16h.  (La  Paz),  18h.  (Rocca  di 
Papa  and  Helwan),  19h.  (Batavia),  20h.  (near  Athens),  22h.  (Batavia 
(2)  ),  23h.  (Batavia,  Zi-ka-wei,  and  near  Tokyo  and  Mizusawa). 


Sept.  21d.  llh.  Im.  26s.      Epicentre  15'-5N.  39°0E.  (as  on  1921  Aug.  14d.). 

A=+-749,  B  =  -f-606,  C  =  + -267  ;         D  =  + -629,  E  =  --777; 
G  =  +-208,   H  =  +168,  K=--961. 


Helwan  e. 

X. 

Eompeii 

Belgrade 

Rocca  di  Papa 

Budapest        e. 

Pola 

Vienna 

Kodaikanal 

Simla 

Algiers 

Moncalieri 

Marseilles 

Colombo 

Barcelona 

Strasbourg 

Tortosa 

Hamburg 

Paris 

Uccle 

San  Fernando 

De  Bilt 

Rio  Tinto 

Kew 

Coimbra  e. 

N. 

Oxford 

Stouyhurst 

Bidston 

Eskdalemuir 

Edinburgh 

Cape  Town 

Batavia 

Zi-ka-wei 

Ottawa  E. 

Toronto 

Chicago 

La  Paz 

Melboiirne 

Victoria 

Riverview 


16 
16 
33 
33 
31 
36 
36 
37 
37 
38 
38 
39 
39 
40 
41 
41 
41 
44 
44 
44 
45 
45 
45 
47 
47 
47 
48 
50 
50 
51 
51 
53 
70 
75 
95 
98 
104 
110 
111 
114 
116 


Az. 

335 
335 
326 
336 
325 
337 
330 
335 

93 

59 
311 
325 
322 

98 
319 
330 
316 
335 
325 
330 
307 
332 
309 
328 
311 
311 
327 
329 
329 
330 
330 
201 
103 

61 
320 
320 
321 
259 
125 
348 
121 


e  7   32 


e  7 
7 


7   32 

13  52 

e  12  34 

7   40 

7    46 

e  8   21 


e  8  3 
8    15 

e  8  28 
8   34 

e  8  34 
8  52 

21   34 


O  -C.  S. 

8.  m.  s. 

+    6  7    52 

-30  6   40 

+  38  — 

+  34  (e  12   28) 

-  1  i 12  48 
+    8  — 

—  13   34 

-  3  e  13  40 
?S  (13  52) 
?S  (12  34) 

0  e  13   44 

-  5  13  53 
+  27  — 

—  14  34 


O-C. 


23   13 
e  11  57 


e  17    10 
e  52   16 


-   6 

+    6 

0 

+    3 

+    2 

+  18 

?L 


e  14  25 

14  34 
e  15  3 

15  13 
15  13 

15  20 


+  57 
-15 

+    1 

-  3 

+  21 

+  8 
+  17 
-67 
+    2 

-  6 

+  14 

-  7 
+  2 

-  3 
+  2 

-  1 


23-6 
e  221 
e  20-4 


211 

19-6 
20-8 
21-6 

e  17-8 
e  23-6 

17-5 
e  25-6 

22-6 
e  18-6 

e  21-6 

(21-6) 


M. 


8-7 
7-9 


(16     4) 
i  16      1 


—  e  16  41 

?L  26  32 

—  i  21      3 

+    4  — 

—  e  24     8 


—  20-7 
+  11  161 
+    3     i  200 


+    7 


?L 
+  30 


-62 


?L 


25-2 
22-6 
28-6 
27-5 


e  48-6 
71-9 
59-6 
54-6 
56-6 
680 

e  600 


Additional  readings  :    Belgrade  gives  S  as  SR,  and  LN  =  +23-8m.  Monca- 

lieri   MN  =  +23-9m.  Strasbourg    eS=+14m.l4s.  San    Fernando 

MN=+27-3m.  De   Bilt   SR,  =  +  18m.48s.,   MN=+29-5m.  Oxford 

gives   S=+14m.34s.        Toronto  eL  =  +77-4m.        Melbourne  readings  have 
been  increased  by  Ih.         Riverview  MN  =  +63  0m. 


Sept.  21d.  Readings  also  at  Ih.  (Batavia  and  Sapporo),  4h.  (near  Belgrade), 
6h.  (La  Paz,  De  Bilt,  and  near  Strasbourg  and  Zurich),  lOh.  (Tiflis), 
12h.  and  15h.  (La  Paz). 


Batavia 

6-2 

111 

i  1   33 

Colombo 

23-7 

297 

•    9     3 

Kodaikanal 

27 '4 

301 

10  51 

Perth 

31-2 

154 

. — 

Taihoku 

351 

35 

— 

Zi-ka-wei 

40-2 

28 

e  7  56 

Melbourne 

52-4 

138 

— 

Riverview 

55-3 

130 

— 

De  Bilt           E. 

96-7 

322 

— 

N. 

96-7 

322 

— 

129 

Sept.  22d.  6h.  32m.  57s.     Epicentre  4°0S.  101°0E.  (as  on  1919  Oct.  12d.). 

A  =  -  190,   B  =  +  -979,  C  =  -  070  ;  D  =  +  -982,   E  =  +  191  ; 

G=+013,   H  =  -069,  K=--998. 

A       Az.           P.       0-C.          S.         0-C.        L.  M. 

o          o         m.  8.        s.          m.  8.          s.           m.  m. 

-  2  2  24  -25  13-4  — 
?S  (9  3)  -35  —  12-6 
?S        (10  51)       +    3        16-6  18-0 

—  11     3        -51           —  — 

—  —                —    e  21-0  — 

-  1        14   10              0           —  — 

—  e  25   33          ?L          32-4  34-6 

—  e  17    27         +2       28-6  30-9 

—  —                —    e  570  621 

—  —                —    e  560  65-3 

Additional   readings:       Melbourne   gives    also    e  =  +29m.l56.  Riverview 

eS?  =  +21iu.45s.(2SRi),  MN  =  +29-0m. 

Sept.  22d.  9h.  14m.  Os.     Epicentre  6=-5N.  126''-0E.  (as  on  1920  Nov.  3d.). 

A  =  -  084,   B  =  +  -804,  C  =  +  -113  ;  D  =  +  -809,   E  =  +  -588  ; 

G  =  -066,  H  =  +092,  K  =  - -994. 

A       Az.            P.        O-C.          S.           O-C.       L.  M. 

o          o          m.  s.          s.        m.  s.            s.          m.  m. 

Manila                         9-5      330          —              —      e  3  32        -44           —  — 

Batavia                    22-9     237      e  5   16           0      e  9  13        -10          —  — 

Zi-ka-wei                  250     351      e  5  35      -   3    e  10     7        +4          —  — 

De  Bilt                    102-9     327          —              —         —                —    eooO  — 

Uccle                        104  0     326          —              —         —                —           —  56-0 

La  Paz                     162-9      127        20      2    [-   8]        —                —           —  — 

Ten  minutes  have  been  added  to  the  La  Paz  reading. 

Sept.  22d.     Readings  also  at  2h.  (Apia),  6h.  (Manila),  13h.  (Azores),  14h.  (La  Paz), 
17h.  (near  Batavia). 

Sept.  23d.     Readings  at  2h.  (Toronto,  Melbowne,  Strasbourg,  Victoria,  Honolulu, 

and  Vienna),  3h.  (De  Bilt  and  Uccle),  4h.  (Helwan),  8h.  (La  Paz),  13h. 

(Rocca  di  Papa),    14h.   (Taihoku),    16h.   (Helwan),    19h.   (Manila),  23h. 
(La  Paz). 

Sept.  24d.     Readings  at  Ih.  (Pompeii),  2h.  (Algiers  and  Taihoku),  3h.  (Zi-ka-wei), 

oh.  (La  Paz),  6h.  (Taihoku  and  Helwan),  7h.  (Helwan),  15h.  (La  Paz), 
19h.  (Helwan). 

Sept.  25d.     Readings   at   5h.    (Manila),    lOh.    (WeUington),    15h.    (Manila),  22h. 
(La  Paz),  23h.  (near  Mizusawa). 


Sept.  26d.  9h.  25m.  55s.     Epicentre  39'-3N.  33°-2E. 

A  =  +  -648,  B  =  -I-  -424,  C  =  +  -633  ;         D  =  4-  -548,   E  =  -  -837  ; 
G  =  +-530,  H  =  +-347,  K  =  --774. 

A       Az.  P.       O-C.         S.         O-C.         L.  M. 


o 

o 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

Athens 

7-5 

263 

1   47 

-  7 

3   23 

-     1 

3-6 

4-3 

Helwan 

9-5 

190 

4     5 

?S 

(4     5) 

-11 

Belgrade 

110 

304 

e  2  48 

+    4 

(i  5   23) 

+  29 

i  6-2 

7-2 

Lemberg 

12-4 

332 

— 

— 

e  5   11 

-18 

81 

Budapest 

131 

313 

e  3   27 

+  13 

e  7     9 

2L 

e  9-1 

Pompeii          e.       14-4 

282 

3   19 

-13 

8     5 

?L 

(8-1) 

10-1 

Vienna 

15-0 

312 

i  3  38 

-   1 

i6  49 

+  17 

e  8-8 

9-3 

Continued  on  next  page. 
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Az.  P.       0-C.         S.         0-C.        L.  M. 


„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Pola 

15-3 

297 

e  3  53 

+  10 

— 

— 

e  8-6 

9-2 

Rocca  di  Papa 

15-8 

286 

e  3  47 

-   2 

i  6  50 

0 

e  8-0 

9-5 

Padova 

16-8 

298 

3   55 

-    7 

6  35 

-38 

— 

— 

Zurich 

19-6 

302 

e  4  35 

-   1 

e  8   17 

+    2 

— 

— 

Moncalieri 

19-6 

295 

i  4  43 

+    7 

8  21 

+   6 

10-8 

12-6 

Strasboiirg 

20-4 

305 

4   48 

+    2 

i  8  32 

0 

e  111 

12-8 

Besancon 

21-2 

301 

4  52 

-    3 

9     0 

+  12 

11  1 

— 

Marseilles 

21-2 

290 

5      1 

+    6 

8  55 

+   7 

111 

12-2 

Hambiirg 

21-3 

320 

e  5     0 

+    3 

e  8  53 

+   3 

e  12-5 

13-4 

De  Bilt 

23-2 

313 

5   18 

-    1 

9   28 

-   1 

6  111 

15-6 

Uccle 

23-2 

309 

e  5   14 

-   5 

e  9   24 

—   5 

12-3 

13-5 

Algiers 

23-8 

274 

5   19 

-   7 

e  9  34 

-   6 

6  11-6 

17  1 

Paris 

23-8 

304 

e  5   24 

-   2 

i  9  36 

-  4 

121 

151 

Tortosa 

2i-9 

284 

5   32 

-   5 

9  35 

-26 

10-7 

14-7 

Kew 

26-2 

309 

— 

— 

— 

— 

— • 

111 

Eskdalemuir 

29-0 

316 

e  6  15 

-   3 

11      4 

-13 

131 

20  0 

Dyce               N. 

29  1 

320 

— 

— 

(11      5) 

-14 

111 

20-9 

Edinburgh 

29-1 

317 

— 

— 

11    11 

-   8 

— 

20-2 

Rio  Tinto 

30-9 

280 

15     5 

2L 

— 

— 

(151) 

18-1 

San  Fernando 

310 

277 

0  61 

? 

— 

• — 

13-9 

17  1 

Colombo 

52-9 

115 

34     5 

?L 

— 

— 

(341) 

361 

Additional  readings  and  notes:  Athens  gives  iE  = +3m.3os.,  MN  =  +3-9m., 
To  =9h.25m.45s.  Belgrade  gives  S  as  SRi  and  MN=+6-3m.  Budapest 
readings  are  given  as  at  lOh.  Vienna  iSN?  = +6m.54s.,  MN=+101m. 
Pola    MN=+9-6m.     Readings    given    as    at    8h.  Padova    +12m.l58., 

+  14m.  156.,  and    +16m.l5s.  Moncalieri  MN  = +12 ■8m.  Strasbourg 

iP=+4m.50s.,    iS=+8m.34s.,    MN  =  +ll-8m.,    epicentre    39°0N.    32°-5E. 
Hambiu'g    MN=+13-2m.  De    Bilt    MN=+13-6m.  Uccle    P  = 

+  5m.l8s.,    iS=+9m.29s.     Epicentre    37°-0N.     30°-5E.  Paris    eSN  = 

+  9m.31s.,      MN  =  +131m.  Eslsdalemuir      MN=+17-3m.  San 

Fernando  MN  =  +18-7m. 

Sept.  26d.  21h.  14m.  42s.     Epicentre  29°-0N.  137°-0E.  (roughly). 

A  =  -  -640,  B  =  +  -596,  C  =  +  -485  ;         D  =  +  -682,  E  =  +  -731  ; 
G  =  --355,   H=+-331,  K  =  --875. 

A  Az.  P.  O  -C.         S.  O  -C.  L.  M. 

o  o  m.  s.  8.  m.  s.  s.  m..  m. 

Osaka                         5-8  348  1  32  +2  (2  44)  +   5  2-7  3-5 

Kobe                            5-9  345  1  35  +4  (2  47)  +6  2-8  3-6 

Tokyo                         7  0  18  11  32  -14  (2  40)  -30  2-7  2-8 

Nagasaki                    7-2  303  2     6  +17  —  —  3-8  4-0 

Mizusawa       E.        10-7  17  2   13  -27  3  51  -57  —  — 

N.        10-7  17  2   15  -25  3  53  -55  —  — 

Zi-ka-wei        Z.        13-7  283  e  3   18  -   4  6     0  -   1  —  8  1 

ManUa                       20-7  229  e  5   18  +29  —  —  —  — 

Tokyo  gives  also  S  =  +  2m.  10s. 

Sept.  26d.  Readings  also  at  2h.  (Riverview),  3h.  (Melbom-ne),  14h.  (Bata^^a), 
18h.  (Cape  Town),  20h.  (Riverview,  Sydney,  and  Manila),  21h.  (De  Bilt 
and  Victoria). 

Sept.  27d.  16h.  20m.  548.     Epicentre  39°-5N.  145°-0E. 

A  =  - -632,  B  =  +  -443,  C  =  +  -636  ;         D  =  +  -574,  E  =  +  -819  ; 
G  =  --521,  H  =  +  -365,  K  =  --772. 

A       Az.  P.       0-C.         S.         O-C.        L.  M. 

Mizusawa 

Tokyo 

Ootomari 

Osaka 

Kobe 

Nagasaki 

Zi-ka-wei 

Manila 

ConHmied  oh  next  paffc. 


Q 

^ 

m.  8. 

s. 

m.  8. 

s. 

m. 

m. 

3  0 

263 

0  38 

-   9 

0  57 

-26 

— 

— 

5-6 

229 

i  1   10 

-17 

2     1 

-33 

2-6 

2-8 

7-4 

348 

2     6 

+  14 

(3   24) 

+   3 

3-4 

— 

90 

241 

2  16 

0 

— 

2-5 

6-3 

9-2 

242 

2   26 

+    7 

3  54 

-14 

4-4 

4-9 

13-9 

246 

e  3   46 

+  21 

(6     5) 

-    1 

61 

101 

20-8 

254 

0  4   39 

-12 

c  8   29 

-11 

■ — 

12-2 

32-6 

228 

e  7   40 

+  47 

— 

— 

— 

— 

131 

A       Az.           P.       O-C.         S.  O-C.       L.            M. 

o          o          m.  s.          8.        m.  8.  8.          m.           m. 

Tiflis                           71-3     310      e9     6    -139          —  —           —           — 

Lemberg                  76-6     325         —             —    e  20     6  -98          —       46-8 

Hamburg                  79-2     335    e  12   14            0    e  22   14  0       42-5       46-1 

Dvce                           79-4     344          —              —         —  —       461           — 

Budapest                  80-6     327          —              —         —  —    e451        51-1 

Edinburgh                80-9     343          —              —         —  —       45  1       53-1 

Vienna                       811     329        12   20      -   6          —  —    e451        55-6 

Eskdalemuir            81-4     343    e  12  31+4        22  47  +8       431        46-9 

De  Bilt                      820     336          —              —    e  22  46  0    e431        47-9 

Stonvhurst               82-5     341        47      6       ?L            —  —      (47  1)      55-6 

Uccle                          83-3     336          —              —    e  23     0  0    e44  1        48-6 

Strasbourg                84-2     333    e  12  40      -   3          —  —           —       48-2 

Kew                           84-2     340          —              —         —  —           —       561 

Oxford                       84-2     340          —              —         —  —           —       50-2 

Pola                            84-9     328          —              —         —  —       48  1           — 

Paris                           85-7      336    e  12     6      -46          —  —       481        491 

Moncalieri                87-2     331    e  13     8      +8        24   17  +34       47-4       50-4 

Hehvan                      87-2     308        23     6        ?S        (23     6)  -37           —           — 

Rocca  di  Papa        880     326        14   12      +67          —  —    e  48-3       58-6 

Marseilles                  89-6     332          —              —         —  —       48  1           — 

La  Paz                     143-2       60    e  22     6      ?PR,        —  —           —           — 

Additional  readings  :  Mizusawa  gives  also  PE  =  +  39s.  Osaka  MX  =  +  7  Om. 

Kobe    MX  =  +4-7m.             Zi-ka-wei    MN  =  +120m.  Hamburg    MX  = 
+  451m.              De     Bilt     MX=+52-8m.              Strasbourg     MX  =  +53-2m. 

Paris    MX=+621m.             Moncalieri    MX  =  +51-6m.  Hehvan    PX  = 
+  21m. 6s.         Rocca  di  Papa  L  =  +50  ^m. 

Sept.  27d.  Readings  also  at  Ih.  (Colombo),  7h.  (Hehvan,  Colombo,  and  Manila), 
9h.  (Tortosa),  lOh.  (La  Paz),  llh.  (Manila),  14h.  (Batavia),  16h.  (Tokyo 
(2)  and  Mizusawa  (4)  ),  18h.  (La  Paz),  19h.  (Hehvan). 

Sept.  28d.  17h.  8m.  50s.     Epicentre  11°0N.  127°-0E.  (as  on  1920  June  lOd.). 

A  =  -  -591,  B  =  +  -784,  C  =  +  191  ;          D  =  +  -799,  E  =  +  -602  ; 
G=-115,   H  =  +152,  K  =  --982. 

A        Az.            P.       O-C.          S.  O-C.        L.            M. 

o          o          m.  8.         8.         m.  s.  s.           m.           m. 

Manila                        6-9     303      e  1  42      -  3        (2  57)  -10         30         3-5 

Zi-ka-wei                   20-8     347      e  5     5      +14      e  8  44  +4           —           — 

Hehvan            e.        89-4     301        63   10        ?L            —  —      (63-2)         — 

De  Bilt                      99-6     329          —              —         —  —    e51-2       550 

Uccle                       100-8     327         —             —         —  —    e50-2          — 

Eskdalemuir          101-8     335         —             —         —  —       48-2          — 

Additional  readings  :     Helwan  gives  also  PX  =  +  61m.  10s.  De  Bilt  MN  = 
+  53-7m. 

Sept.  28d.  Readings  also  at  Ih.  (Colombo),  3h.  (Manila),  6h.  (near  Mizusawa), 
23h.  (Taihoku). 

Sept.  29d.  13h.  9m.  20s.     Epicentre  49°-5N.  152°-5E. 
A  =  --576,   B 


Ootomari 
Mizusawa 

Tokyo 

Osaka 

Zi-ka-wei 

Manila 

Honolulu 


=  +-300,  C 

=  +•760 

;   E 

=  +-462, 

E  =  + 

■887  ; 

G=  - 

•674, 

H  =  +-3; 

51,  K  = 

= 

-•649. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  8. 

8. 

m.  8. 

s. 

m. 

m. 

7-1 

249 

1  56 

+  8 

(3  32) 

+  19 

3-5 

— 

131 

222 

3  16 

+  2 

5  38 

-  8 

— 

— 

131 

222 

3  14 

0 

5  40 

-  6 

— 

— 

16-6 

219 

e  3  55 

-  5 

— 

— 

6  5-8 

7-8 

19-4 

226 

4  34 

0 

— 

— 

— 

13-3 

29-6 

243 

e  6  13 

-11 

e 

11  10 

-17 

— 

— 

43-3 

228 

e  7  40 

-40 

— 

. — 

— 

— 

47-9 

107 

— 

— 

e 

19  23 

?SR, 

21-4 

23  6 

47-9 

107 

— 

— 

e 

19  28 

?SR. 

21-2 

23  8 

Continued  on  next  page. 
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Az.  P.       0-C.         S.  O-C.        L.  M. 

„  m.  8.         s.        m.    s.  s.  m.  m. 


Victoria 

52-3 

58 



— 

19   27 

? 

26-3 

32-2 

Simla 

57-7 

281 

6  32  34 

?L 

— 

— 

(e  32-6) 

— 

Batavia 

68-3 

230 

e  10  59 

-   7 

i  20     3 

-   3 

— 

— 

Edinburgh 

72-7 

347 

— 

— 

— 

— 

41-7 

45-7 

Eskdalemmr 

73-2 

347 

■ — 

— 

e  21     8 

+    4 

36-7 

— 

Stonyhurst 

74-5 

346 

21   10 

?S 

(21   10) 

-10 

— 

52-7 

De  Bilt 

74-7 

340 

— 

— 

21   26 

+   4 

e  37-7 

45-5 

Bidston 

7oO 

346 

11   46 

-    3 

i  21  30 

+   4 

— 

51-2 

Vienna 

75-2 

331 

i  11   49 

-    1 

— 

— 

— 

45-7 

Uccle 

76  0 

340 

e  11  53 

-    2 

e  20  39 

-58 

e  38-7 

44-7 

Oxford 

76-4 

345 

— 

— 

— 

— 

— 

50-2 

Belgrade 

76-9 

328 

e  10  45 

-75 

e  20  48 

-60 

e  31-6 

35-3 

Strasbourg 

77-4 

338 

11  59 

-   4 

22  21 

+  28 

e  42-7 

— 

Paris 

78-4 

341 

e  12     4 

-   5 

e  22     6 

+    1 

— 

45-7 

Pola 

790 

331 

— 

— 

— 

— ■ 

42-7 

— 

Besancon 

791 

338 

— 

— 

22     1? 

-12 

42-7 

— 

Moncalieri 

80-7 

336 

e  12  51 

+  28 

22   45 

+  14 

42-8 

53-7 

Rocca  di  Papa 

82-2 

330 

— 

— 

i  22  49 

+    1 

6  48-2 

55-9 

Marseilles 

82-9 

337 

e  12  48 

+  13 

e  22  57 

+    1 

e  44-7 

— 

Hehvan           e. 

85-0 

312 

23   40 

?S 

(23  40) 

+  21 

■ — 

— 

Tortosa 

86-4 

340 

— 

— 

— 

— 

e  46-7 

51-8 

Coimbra 

88-8 

347 

— 

■ — 

6  24   40 

+  39 

e  46-7 

— 

La  Paz 

133-5 

58 

i  18  58 

[-28] 

— 

— 

63-6 

63-9 

Additional  readings:      Osaka  gives  also  MN  =  +12-6m.  De  Bilt  eSR,  = 

+  26m.38s.,     MN  =  +43-6ni.  Uccle    SR,  = +27m.l0s.  Strasboiirg 

S?  =  +22m.26s.  Paris  ePE  =  +12m.33s.  Moncalieri  MN  =  +54-5m. 

Hehvan  PN  = +20m.40s.  La  Paz  gives  iP  = +63m.6s.,  which,   with  L 

and  M,  form  a  separate  shock.  It  would  seem  that  these  readings  are  con- 
nected \\ith  the  long  waves  of  the  above  shock,  and  they  are  entered  for 
what  they  are  worth. 


Sept  29d.  Readings  also  at  6h.  (Manila),  8h.  (near  Athens  and  near  Manila), 
llh.  (near  Tokyo),  13h.  (Manila),  14h.  (Tucson),  20h.  (near  Osaka  and 
Kobe). 


Sept.  30d.  Readings  at  Oh.  (Hehvan),  4h.  (La  Paz),  7h.  (Helwan  and  near  La 
Paz),  lOh.  (near  Mizusawa,  Zi-ka-wei,  and  near  Manila),  14h.  (Manila), 
17h.  (near  Sarajevo),  18h.  (La  Paz),  22h.  (near  Oaxaca  and  Tacubaya). 


I.W.  County  Press.— 1605-8-25. 


^i^c   ^xxtevxxaixoxxal 

§^cx^%xxo[oixicai    ^xxnxxxxavu    fox* 

1921   ©ctoltcx%    yottiniilJtn%    ^ccexxxbew 


FOEMERLY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  of  the  Summary  deals  with  65 
epicentres,  18  of  which  are  new  and  47  repetitions  from  old 
epicentres.     Corresjionding  figures  are  : 

New  Old  Ratio 

1913-1920  March  597  550  1-09 

1920  Apr.— Dec.  85  139  0-61 

1921  Jan.— Mar.  31  30  103 
Apr.— June  29  36  0-81 
July— Sept.  26  36  0-72 
Oct.— Dec.  18  47  0-38 
All  104  149  0-70 

The  ratio  of  New  Epicentres  to  Old  is  not  perhaps  decreasing 
so  rapidly  as  might  be  expected. 

The  work  of  collation  is  still  subject  to  delays  from  the  tardy 
receipt  of  information. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1922  and  1923  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

There  are  three  cases  of  suggested  abnormal  focal  depth,  viz. : 

Oct.  lOd.  2h.  5°-0S.  135°-0E.  Depth  0-060 
Nov.  15d.  20h.  36° -oN.  70° -oE.  Depth  0-030 
Dec.    18d.   15h.         2°-5S.       71°-0W.      Depth  0-080 

Attention  may  be  called  to  the  last  case,  where  the  jjossibili- 
ties  are  fully  exploreil  in  an  appended  note.  For  a  reason  which 
is  not  yet  ready  for  publication,  it  was  actually  desired  to  move 
the  Epicentre  to  the  Pacilic  Ocean,  but  this  was  found  impossible, 
and  incidentally  other  changes  were  tried  and  found  unsatis- 
factory. The  solution  with  the  very  deej^  focus  0-080  is,  on  the 
other  hand,  satisfactory  in  most  ways,  though  there  is  a  curious 
divergence  of  20  sec.  between  stations  within  45°  of  the  Epicentre 
and  those  without  in  the  specification  of  Tq. 
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In  Fascicule  No.  2  of  Serie  A  of  the  International  Section  of 
Seismology  (Travaux  Scient.)  which  has  recently  been  circulated. 
Professor  Rothe  has  given  a  discussion  of  the  Strasbourg  readings 
for  1920  in  the  light  of  the  residuals  found  in  the  corresponding 
numbers  of  the  Summary.  These  remarks  are  under  considera- 
tion, but  have  not  yet  been  fully  dealt  with,  and  comments  must 
be  deferred.  Meanwhile,  the  attention  of  other  observatories  is 
invited  to  the  possibility  of  advancing  our  imperfect  knowledge 
by  such  revision  of  their  readings,  which  has  already  been  urged 
in  individual  cases. 

A  paper  has  been  sent  to  the  R.A.S.  for  publication  in  the 
Geophysical  Supplement,  discussing  the  4-year  period  in  frequency 
of  earthquakes.  It  appears  that  the  circuit  of  longitude  may  be 
divided  into  twelve  lunes,  in  which  the  frequency  is  similar. 
These  lunes  are  only  approximately  of  30°  each,  and  the  exact 
arrangement  is  shown  in  the  "Cage"  printed  on  p.  135  for  con- 
venience of  reference.  The  numbers  of  earthquakes  in  the  four 
years  concluding  with  the  present  in  the  12  vertical  columns  of 
the  "  Case  "  of  lunes  are  as  follows  : — 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

1918 

28 

12 

7 

11 

21 

30 

31 

33 

39 

37 

52 

49 

1919 

28 

29 

16 

11 

20 

36 

23 

22 

30 

34 

34 

32 

1920 

15 

11 

11 

21 

51 

32 

21 

28 

24 

26 

32 

26 

1921 

26 

16 

16 

11 

20 

25 

17 

16 

33 

17 

30 

31 

Sum.        92     68     50     57  112   123     92     99  126  114  148   138 

It  will  be  seen  that  the  "  Cage  "  itself  represents  a  marked 
inequality  of  distribution,  lune  K  having  nearly  3  times  the 
number  of  lune  C  during  the  4  years.  But  the  4-year  periodicity 
is  superposed  on  this  longitude  inequality.  In  lune  E  the  maxi- 
mum is  in  1920  ;  in  lune  K  it  is  in  1918.  A  fuller  discussion  will 
be  given  later. 

H.  H.  TURNER. 

University  Observatory,  Oxford. 
1925,  October  1. 
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19-21  OCTOBER,  NOVEMBER,  &  DECEMBER. 


Oct.  Id.  21h.  2m.  10s.      Epicentre  1°-8N.  86°-0W.  (as  on  19U  Nov.  ISd.). 

A  =  +  070,  B  =  -  997,  C  =  +  -031  ;  D  =  -  -998,   E  =  -  070  ; 

G  =  +002,   H  =  -031,  K  =  -1000. 


A 

Az. 

P. 

0-C 

s. 

0-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tacubaya 

E. 

21-9 

325 

5   25 

+  21 

10   18 

-f  75 

12  0 

— 

La  Paz 

25-4 

137 

i  5   42 

0 

i  10   10 

-    1 

12-8 

16-6 

Wasliington 

380 

13 

— 

— 

e  16  50 

? 

e  21-8 

— - 

Toronto 

42-3 

7 

— 

— 

— 

— 

20-5 

— • 

Ottawa 

44-5 

10 

— 

— 

— 

— 

22-8 

— 

Eskdalemuir 

84-4 

35 

— 

— 

e  23   19 

+   7 

39-2 

— 

Ediuburarh 

84  0 

34 

— 

— 

28  50 

?SR, 

— 

— 

Stonvhurst 

84-7 

36 

e  23   50 

?s 

(e  23  50) 

+  34 

— 

— 

0.s;fo"rd 

85-3 

39 

— 

— 

— 

— 

— 

431 

Uccle 

88-8 

40 

— 

— 

e  23  50 

-11 

e  41-8 

44-8 

De  Bilt 

E. 

89-0 

39 

— 

— 

e  23  50 

-13 

e  41-8 

45-5 

X. 

890 

39 

— 

— 

— 

— 

e  40-8 

47-4 

L. 
m. 

M. 

m. 

0-5 

0-5 

2  1 

2-9 

Additional  readings:    Tacubaya  gives  also  LX=+ll-9m.  La  Paz  MX  = 

-15-9m..      To=21h.2m.l5s.  Toronto      L  =  +23-3m.      and       +270m. 

Ottawa  eLE  =  +17-8m.  Helwan  (A=112°-5  Az.  =56°)  gives  21h.0m. 


Oct.  Id.  Keadinsrs  also  at  Ih.  (Batavia),  21i.  (La  Paz),  4h.  (near  Batavia),  lOh. 
(Manila,  La  Paz  (2),  and  Batavia),  llh.  (Helwan),  16h.  (Paris,  De  Bilt, 
Uccle,  and  Helwan),  17h.  (Toronto),  18h.  (Batavia),  22h.  (near  Tacubaya) 


Oct.  2d.  14h.  o8m.  Os.      Epicentre  35=-0N.  139° -oE.  (as  on  1920  May  22d.). 
A  =  --623,  B  =  +o32,  C=+-574. 

A        Az.  P.        O-C.          S.  0-C. 

o          o  m.  s.         s.         m.  s.  8. 

Tokvo                          0-7        16  i  0   19      +    8          —  — 

Osaka                           3-4      266  1      5      +12          —  — 

Mizusawa                    4-3        17  15-2          1  44  -14 

No  additional  readings. 


Oct.  2d.  18h.  25m.  8s.      Epicentre  55°  ON.  38°  OE. 

A  =  +  -452,  B  =  +  -SoS,  C  =  +  -819  ;  D  =  +  -616,  E  =  -  -788  ; 
G  =  +  -646,  H=+o04,   K  =  -o74. 
Very  rough. 

A         Az.             P.  0-C.          S.  O-C.  M. 

o            o            in.  !'•  s-           lU'  ss-  s.  m. 

Vienna                       14-9        252         14  43  +65          —  —  5-9 

«trasbom-g                19  O        264        e  4   43  +    7          —  —  — 

Uccle                          20-5        271        e  4  43  -   4          —  —  — 

Rocca  dl  Papa        211       242         i  4  54  0      e  8  46  0  — 

Helwan  (A  =25°-6)  gives  FN  =18h.25m. 


Oct.  2d.     Readings  also  at  31i.  (near  Tacubaya),  14h.  (La  Paz),  18h.  (Batavia). 


Oct.  3d.  Readings  at  Oh.  (near  Mizusawa),  3h.  (Rocea  di  Papa),  5h.  (La  Paz), 
6h.  (San  Fernando),  7h.  (near  Colima),  lOh.  (Christchiu'ch  and  Welling- 
ton), 12h.  (Rocca  di  Papa  and  Belgrade),  17h.  (near  Sarajevo),  221i. 
(La  Paz  and  near  Mizusawa),  23h.  (near  Batavia). 
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Oct.  4d.  5h.  23in.  Os.      Epicentre  34°-5N.  2o°0E.  (as  on  1920  Nov.  21d.). 

A  =  +  -747,   B  =  +  -348,  C  =  +  -566  ;  D  =  +  -423,  E  =  -  -906  ; 

G=+-513,  H=+-239,  K  =  --824. 

Very  rough  determination. 

A       Az.  P.       O-C.  S.         O-C.        L.  M. 


o 

o 

m.  s.» 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3-6 

344 

e  0  55 

-   1 

1  46 

+   7 

1-9 

2-2 

Helwan 

71 

129 

2     0 

+  12 

— 

• — 

(60) 

— 

Belgrade 

N. 

10-9 

343 

e  1   23 

-80 

— 

- — 

7-4 

8-4 

Rocea  di  Papa 

E. 

121 

310 

6  3     0 

0 

5      6 

-15 

6  8  0 

— 

N. 

121 

310 

6  3   12 

+  12 

5   30 

+    9 

- — 

— 

Pola 

13-4 

324 

— 

. — 

— 

— 

6-0 

— 

Vienna 

15-2 

337 

— 

— 

. — 

— 

6  8-8 

11-8 

Moncalieri 

16-9 

314 

e  5   47 

+  103 

— 

• — 

9-9 

— 

Marseilles 

17-6 

306 

4     0 

-12 

— 

— 

— 

— 

Strasbourg 

190 

323 

e  4   35 

+    6 

. — 

— 

— 

— 

Hamburg 

21-8 

336 

— 

e  8     0 

-61 

— 

15  0 

Uccle 

221 

324 

— 

— 

. — 

e  11-7 

— 

De  Bilt 

22-6 

327 

— 

— 

• — 

— 

6  12-5 

15-3 

Oxford 

25-6 

321 

— 

— 

e  10   20 

+    6 

— 

— 

Additional  readings  and  notes  :    Athens  gives  also  MN  =  +2 -701.         Belgrade 
PR,  =  +5m.ls.,  SRj  =  +5m.l9s.,  SR2  =  +6m.2s.  Rocea  di  Papa  SE  and 

N  are  increased  by  2m.  De  Bilt  MN  =  + 16  Om. 


Oct.  4d.  Readings  also  at  5h.  (near  Tokyo),  8h.  (Batavia),  14h.  (Rio  Tinto), 
19h.  (near  La  Paz),  20h.  (Lemberg  and  Helwan),  21h.  (Zi-ka-wei,  Taihoku 
(2),  and  Manila),  22h.  (De  Bilt). 


Oct.  5d.  Ih.  42m.  20s.     Epicentre  50'0N.  175°0W.  (as  on  1919  Jan.  27d.). 

A  =  -  -640,  B  =  -  056,  C  =  +  -766  ;  D  =  -  087,  E  =  +  -996  ; 

G  =  --763,   H  =  -067,  K  =  --643. 

A        Az.  P.        O-C. 


e  11    38      -   7 

i  13      1       +1 

43  40        ?L 

Additional   readings  :     De    Bilt   gives    also    M 
+  13m. 57s.,  iE=  +14m.32s.,  and    +15m.32s. 


Honolulu 

31-6 

147 

Victoria 

33  1 

71 

Zi-ka-wei        z. 

501 

273 

Chicago 

57-8 

61 

Eskdalemuir  N. 

74-4 

4 

De  Bilt 

77-9 

359 

Uccle 

79-2 

0 

Batavia 

87-2 

258 

Riverview 

89-0 

208 

Helwan 

96-8 

337 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

— 

— 

e  15-4 

— 

(12  38) 

+  12 

12-6 

19-5 

e  18  35 

+  135 

— 

40-8 

6  17   45 

-11 

e  31-3 

— 

20  55 

-24 

36-7 

— 

— 

— 

e  37-7 

51-7 

e  22  40 

+  26 

e  37-7 

— 

— 

— 

— 

17-7 

e  30  46 

?SRi 

6  40-2 

41-6 

(31  40) 

?SR, 

(43-7) 

— 

Sr=+54-7m. 

Batavia 

IN- 

Oct.  5d.  4h.  I61 

in.  32s. 

Epicentre  40' 

'•3N.  139" 

•5E. 

(as  on  19 

20  Feb. 

7d.). 

A=- 

•580,   B 

=  +-495,  C 

= 

+  •647 

D 

=  + 

•649, 

E  =  + 

■760  ; 

G  =  - 

■492, 

H 

=  +-420. 

K  = 

=  --763. 

A 

Az. 

P. 

0 

-C. 

S. 

O-C. 

L. 

M. 

Q 

Q 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Mizusawa 

E. 

1-7 

133 

0   33 

+ 

7 

0 

58 

+  10 

— 

— . 

x. 

1-7 

133 

0  34 

+ 

8 

0 

59 

+  11 

— 

— . 

Tokyo 

4-7 

178 

i 

1      7 

— 

6 

(1 

58) 

-11 

2  0 

2  6 

Osaka 

6-5 

212 

1   40 

+ 

1 

— 

3-2 

3-6 

Zi-ka-wci 

z. 

17-2 

244 

— 

— 

6  6 

57 

-25 

— 

— 

De  Bilt 

79-6 

333 

— 

— 

— 

— 

6  45-5 

— 

Uccle 

80-8 

333 

— 

— 

— 

— 

— 

44-5 

Additional  readings 

:    Tokyo  gives 

i  also  S 

= 

+  lm.21s 

Osaka  MN  =  +4 -4111. 

138 

Oct.  5(i.     Readings  also  at  Oh.  (Batavia),  12h.  (near  Belgrade),  17h.  (La  Paz  and 
near  Batavia),  18h.  (near  Batavia),  20h.  (Riverview). 


Oct.  6d.  loh.  59m.  .36s.     Epicentre  4.S°-0N.  170°0E. 

A  =  --720,   B  =  +127,  C=+-682  ;  D  =  -f  174,    E=  +-985  ; 

G  =  --672,  H  =  +118,  K  =  --731. 

If  we  accept  the  Mizusawa  S  as  correct  and  assume  that  the  P  is  1  minute  late, 
an  epicentre  at  41  -SN.  162'oE.  would  satisfy  tlie  European  ob.servations 
equally  well,  and  Batavia  rather  better,  but  not  Manila  or  La  Paz. 

A       Az.  P.       O-C.  S.         O-C.  L. 

o  o  m.  s.  s.  m.   s.  s.  m. 


Mizu-sawa 

220 

270 

5      1 

-   4 

7      9 

? 



Manila 

50-5 

251 

— 

e  17      7 

-f42 



Batavia 

75-2 

247 

— 

— 

i  20  49 

-39 



Eskdalemuir 

81-5 

357 

i  12  35 

+    7 

e  20  44 

-117 



Hamburg 

81-9 

349 

i  12  30 

0 

e  22  46 

+    1 

39-4 

De  Bilt 

84-0 

351 

12  48 

+    6 

e  23  56 

+  48 

e  32-4 

Uccle 

85-4 

351 

e  12  51 

+    1 

e  23   24 

+    1 

Vienna 

85-8 

344 

i  12  48 

-    4 

. 

Strasbourg 

87-1 

349 

e  12  59 

-    1 



. 



Paris 

87-5 

352 

e  13     5 

+    3 

e  24  30 

+  43 

e  50-4 

Besancon 

88-7 

350 

13   12 

+    3 

— 

Padova 

89-4 

34  fi 

13   16 

+    4 







Marseilles 

92-6 

350 

e  13  38 

+    8 







Rocca  di  Papa 

92-S 

344 

13   24 

-   7 

(23  12) 

-92 



Helwan 

97-9 

325 

35  24 

?SR, 

(27   24) 

+  109 



La  Paz 

124 -.3 

82 

20  24 

?PR, 

— 

Additional  readings  and  notes:  Mizusawa  gives  also  PX  =  +5m.6s.,  Esk- 
dalemuir eX  =  +12m.36s.  De  Bilt  e=+22m.0s.  Padova  PR,E  = 
+  14m.l4s.  and  PR,X  = +14m.38s.  Rocca  di  Papa  SN  = +16m.37s., 
SE  =  +  16m.42s.     The  S  in  the  table  is  given  as  PRj. 


Oct.  6d. 


Readings  also  at  7h.  (Helwan),  14h.  (La  Paz),  16h.  (near  Belgrade), 
22h.  (Hamburg,  Vienna,  De  Bilt,  Taihoku,  Helwan,  Rocca  di  Papa, 
Eskdalemuir,  and  Uccle). 


Oct.  7d.  Readings  at  2h.  (Helwan,  near  Algiers,  and  near  ^MizusawaV  4h.  (Hel- 
wan), 7h.  (near  Tokyo),  9h.  (Helwan  and  near  Ootomari),  lOh.  (near 
Balboa  Heights),  13h.  (Tiflis),  15h.  (Hong  Kong,  Melbourne,  Hivcrview, 
and  Adelaide),  16h.  (De  Hilt  and  Uccle),  18h.  (Riverview  and  Melbourne), 
20h.  (Coimbra).  21h.  (Taihoku  and  Helwan). 


Oct.  8d.     Readings  at  2h.  and  7h.  (Algiers),  llh.  (Batavia  and  Tiflis). 

Oct.  9d.  Oh.  12m.  54s.     Epicentre  15=  OS.  94'OE. 

A  =  -  067,   B  =  +  -963,  C  =  -  -259  ;  D  =  +  -998,  E  =  +  070  ; 

G=+-0]8,  H  =  --258,  K  =  --966. 

Very  doubtful.  It  is  possible  that  the  epicentre  should  be  in  the  neighbourhood 
of  9°  ON.  110°-0E.,  as  on  191S  Aug.  16,  but  the  residuals  on  that  supposition 
are  no  better. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


Batavia 

14-3 

57 

3   42 

-   2 

6   42 

+    1 

e  151 



I'erth 

261 

134 

— 

— 

— 

— 

13-3 

— . 

Kodaikanal 

301 

326 

12   24 

?S 

(12   24) 

+  48 

14-6 

19-5 

Hong  Kong 

42-3 

29 

4   32 

? 

13   21 

-78 

19  0 

20-6 

Tailioku 

48-2 

34 

— 

— 

— 

c  21  1 

Melbourne 

50-2 

128 

— 

— 

11   12 

?PR, 

32  -5 

38-2 

Zi-ka-wci 

53-2 

30 

c  9  54 

+  27 

— 

— 

30-2 

Riverview 

54-6 

121 

— 

— 

— 



e  28-7 

.34  1 

Wellington 

73-3 

130 

— 

— 

e  23   36 

+  150 

e  39-6 

47  1 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C 

S. 

O-C, 

L. 

M. 

^ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Helwan 

E. 

75-2 

309 

14   12 

?PR, 

— 

— 

47-8 

N. 

75-2 

309 

23   42 

?S 

(23   42) 

+  134 

— 

49-8 

MoncaUeri 

9sn 

315 

— 

— 

e  26  51 

+  75 

51-3 

— 

Hamburg 

98  0 

323 

— 

— 

— 

e  57  1 

621 

De  Bilt 

E. 

1011 

321 

— 

— 

e  28  39 

+  153 

e  58-1 

64-1 

X. 

1011 

321 

— 

. — 

e  27   11 

+  65 

e  55-1 

64-2 

Uccle 

ini-4 

320 

— 

— 

e  27      6 

+  57 

— 

65  1 

Paris 

102-2 

318 

— . 

— 

— 

e  58-1 

651 

Tortosa 

102-3 

310 

— 

— 

— 

— 

e  58-1 

64-5 

Kew 

104-4 

320 

— . 

— 

— 

— 

— 

74-1 

Oxford 

1050 

320 

— 

— 

— 

— 

— 

64-3 

Dyce 

X. 

105-9 

326 

27   56 

?s 

(27   56) 

+  65 

— 

60-1 

Bidston 

106-2 

321 

— 

— 

— 

— 

53-8 

71-7 

Eskdalemuir 

X. 

106-4 

324 

— . 

— 

e  27   43 

+  47 

511 

61-6 

Victoria 

134-7 

35 

— 

— 

69   12? 

?L 

73-6 

84-0 

La  Paz 

143-9 

211 

22  32 

?PR, 

27      6 

J 

82-2 

83-7 

Toronto 

150-8 

350 

— 

— 

— 

92-3 

— 

Chicasjo 

153-2 

3 

— 

— ■ 

— 

— 

e  831 

— 

Additional  readings  :    Batavia  gives  also  i  =  +5Tn.0s.,  e  =  +5in.24s.         Manila 
(A=39''0)     gives     e=+4m.6s.  Melbourne     P  =0h.l2m.48s.,     SRi  = 

+  18m.0s.,    SR,  = +22m.l8s.  Zi-ka-wei   MN  =  +29-0m.  Riverview 

e  (P?)=0h.9m.l4s.,  e(S?)  =0h.20m.3s.,  MX  =  +34-2m.  Wellington  eSR, 

=  +28m.42s.,      eSR,  = +32m.42s.  MoncaUeri      S=+39m.3fis.  Stras- 

bovirg    (A=98°-8)    gives    simply    ]h.l3m.  Eskdalemuir    eN  =  +35m.0s., 

ME  =  +61 -Sm. 


Oct.  9d.  Readings  also  at  Ih.  (La  Paz  and  Bata\aa),  4h.  (near  Batavia),  5Ii. 
(Perth,  Melbourne,  Kodaikanal,  Helwan,  De  Bilt,  L^ccle,  and  Eskdale- 
muir), 6h.  (Riverview),  7h.  (Toronto,  Victoria,  and  La  Paz),  14h. 
(Batavia\  loh.  (Rocca  di  Papa),  16h,  (La  Paz),  17h.  (Wellington  (2)  ), 


Oct.  lOd.  2h.  6ni.  Os.      Epicentre  O'O,  135°-0E.  (as  on  1921  Mar.  Id.). 


A=  -• 

707,   B 

=  +  ■707,  C  =  -l 

300  ; 

D  =  +  -707, 

,   E  =  + 

-707  ; 

G  =  -l 

300,  H  = 

-000,  K^ 

=  -1-000. 

An  alternative  solution  with  deep  focus  is  given  below. 

A 

Az, 

P 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m. 

s. 

s. 

m,  s. 

s. 

m. 

m. 

Manila 

20-1 

317 

e  5 

25 

+  43 

9   16 

+  51 

10-5 

11-6 

Taihoku 

28-2 

334 

e  6 

41 

+  31 

— 

11-7 

— 

Batavia 

28-8 

257 

e  6 

54 

+  38 

i  10  37 

-36 

— 

— 

Osaka 

34-7 

1 

7 

18 

+    7 

— 

— 

— 

15-9 

Kobe 

34-7 

1 

e  7 

12 

+    1 

— 

— 

11-2 

— 

Adelaide 

351 

175 

7 

18 

+    4 

12  30 

-27 

— 

21-6 

Perth 

36-7 

209 

7 

7 

-21 

13    13 

-    7 

— 

— 

Riverview 

37-1 

159 

e  6 

32 

-59 

e  11   43 

-102 

e  13-3 

17-7 

Sydney 

37   1 

159 

— 

- 

— 

11   36 

-109 

15-5 

21  0 

Melbourne 

38-9 

168 

12 

18 

2 

14   18 

+  27 

15-2 

20-6 

Mizusawa 

39-5 

8 

7 

58 

+  '7 

— 

— 

— . 

Hakodate 

42-1 

7 

e  7 

32 

-40 

— 

— 

— 

— . 

Apia 

54-5 

106 

e  9 

0 

-36 

e  17     0 

-15 

— 

- — 

Wellington 

54-7 

144 

e  12 

18 

?PRi 

i  15   54 

-83 

24-6 

— 

Kodaikanal 

58-1 

282 

12 

54 

?PRt 

— 

— 

22-4 

26-8 

Honolulu 

68-6 

"69 

i  19 

45 

?S 

i  19  45) 

-24 

35-5 

— 

Victoria 

97-8 

41 

(12 

42) 

-77 

(23  31) 

-123 

23-5 

50-1 

Berkeley 

100-0 

51 

e  13 

45 

-26 

— 

49-5 

— 

Helwan 

101-8 

300 

19 

0 

?PRj 

— 

— 

— 

— 

Vienna 

lOS-6 

322 

14 

49 

-   2 

e  26  48 

-27 

— 

67-0 

Hamburg 

109-9 

329 

19 

0 

?PRi 

— 

— . 

e  51-0 

61  0 

Pola 

111-5 

319 

e  19 

36 

?PRi 

(e  29   24?) 

+  102 

e  29-4? 

— 

Pompeii           E, 

112-6 

315 

20 

44 

?PR, 

— 

— 

39-0 

— 

De  Bilt 

113-2 

329 

— 

- 

— 

e  27   45 

-11 

e  52-0 

61-7 

Dyce                X. 

113-4 

336 

20 

3 

?PRi 

29  56 

+  119 

56  -5 

71-4 

Rocca  di  Papa  E, 

.  113-5 

317 

i  18 

55 

[+22] 

i  29  49 

+  111 

e  37-3 

X. 

.  113-5 

317 

i  18 

51 

[  +  18] 

i  29  44 

+  106 

e  37-2 

— 

Strasbourg 

113-6 

324 

e  18 

47 

[  +  14] 

e  31   24 

? 

e  60-0 

63-4 

Uccle 

114  3 

328 

e  18 

52 

[  +  17] 

27   42 

-22 

e  52-0 

60-0 

Edinburgh 

114-7 

334 

- 

30     9 

+  121 

66-0 

Continued  on  next  page. 


140 


Eskdalenmir 

Besancon 

Moncalieri 

Stonyhurst 

Bidston 

Kew 

Paris 

Oxford 

Marseilles 

Tortosa 

Algiers 

Granada 

Toronto 

Coimbra 

San  Fernando 

La  Paz 


1151 
115-3 
115-4 
115-7 
116-3 
11(3-3 
116-4 
116-6 
117-6 
12-2-0 
122-3 
126-7 
126-7 
127-8 
128-8 
151-8 


Az. 

334 
323 
320 
333 
333 
330 
326 
331 
320 
320 
315 
318 
30 
324 
319 
127 


m.  s. 
20  17 
18  56? 
e  17  28 
20  30 
22     5 


0-C. 

s. 

?PR, 

[+17] 

•f  126 

?PRi 

?PR, 


30     5 
30  46 

28   12 


e  18  48      [+   6]    e  30  55 


e  19  44 

e  18     0 

19     7 

i  19   IS 

e  19  20 

23     0 

i  19  50 


[+58] 
[-58] 
[+   8] 

[+   8] 


24  24 

30  6 

(32  24) 

i  22  33 


[+    7] 

?PR,  — 

[-9]    e  33  21 


0-C. 

s. 
+  114 
+  154 
-    1 


+  28 
I 

?P'Ri 


L. 

m. 

48-0 

60-0 

46-2 

(e  59-4) 

e  57-3 

59-0 
46-0 

e  540? 

e  55  0 
38-0 

62-0 
e  59-0 

66  0 


M. 

m. 

83-6 

75-2 
78-5 
76-5 
75-0 
66  0 
64-4 
78-0 
67-8 


73-5 
72-0 


Additional    reading's:      Manila     gives    also    MN  =  + 1 1 -5m.  Batavia  i  = 

7m.41s.   and    -f9m.25s.  Riverview    eP=-f7m.2s.   and    +8m.l9s.,    eS  = 

+  llm.33s.,  MZ= +18-5na.  Osaka  MX  =  + 17 -9m.  Kobe  P  has  been 
increased  by  12m.  Hakodate  reading  is  given  as  at  7h.  Mizusawa 
SN  =  +7m.56s.  Honolulu  SX  = +27m.2s.,  SRjX  = +31m.7s.  Berkeley 
LE  =  +51-5m.  Helwan     PX=+21ni.0s.  Algiers    P  = -i-32m.26s. 

Rocca  di  Papa  eX  =  +  18m.46s.,  eSE  = +29m.40s.,  e=+33m.l6s.,  eL  = 
+  35  ■4m.  De    Bilt    ePR,  = +20m.9s.,    eX  = +27m.52s.,    e=+29m.50s., 

MN  =  +60-lm.,    T„=2h.6m.28s.     Epicentre    5  -OS.     139=-7E.  Dyce    i  = 

+  40m.l3s.  and   +49m.3s.  Ucele    e=-T-20m.7s.    and    +30m.0s.  Esk- 

dalemuir  MX'  =  +  82  -Om.  Stonyhiirst  gives  eP  and  eL  as  eP  of  independent 
shocks.  Paris  MX  =+ 62  0m.  Toronto  readings  both  given  as  L. 
Coimbra  iX  =  +22m.37s.         San  Fernando  MX  =  ^86 -7m. 


Oct.  lOd.  2h. 

6m. 

30s 

Epicentre  5 

=  -0S. 

135 

-OE. 

A  =  - 

--704,  B  = 

+  -704 

,  c  = 

--087  ; 

D  = 

=  +  -707,  E 

=  ^. 

707  ; 

G 

=  +062,  H 

=  - 

-062 

,  K  = 

--996. 

A  depth  0-060  of  focus  is  assumed 

An  alternative  solution 

without  deep  focus 

is  given 

above. 

Corr. 

for 

Focus 

A 

Az. 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

„ 

o 

o 

m. 

s. 

s. 

m.   s. 

s. 

ni. 

m. 

Manila 

-3 

0 

24 

0 

325 

e4 

55 

+  2 

8     46 

+  2 

100 

11-1 

Batavia 

-3 

5 

28 

0 

266 

e6 

24 

+  51 

i  10      7 

+  13 

Adelaide 

-3 

7 

30 

1 

174 

6 

48 

+  56 

12      0 

+  90 



211 

Perth 

-3 

9 

32 

4 

211 

6 

37 

+  24 

12    43 

+  95 



Taihoku 

-4 

0 

32 

7 

340 

e6 

11 

-  4 

(11     15) 

-r  3 

11-2 



Riverview 

-4 

33 

3 

153 

e6 

2 

-18 

ell    13 

-   7 

el2-8 

17-2 

Sydney 

-4 

33 

3 

153 

— 

— 

11      6 

-14 

15-0 

20-5 

Melbourne 

-4 

34 

0 

165 

11 

48 

?S 

(11    48) 

+  16 

14-7 

201 

Osaka 

-4 

39 

7 

1 

6 

48 

-25 



15-4 

Kobe 

-4 

39 

7 

1 

e  6 

42 

-31 





10-7 

Mizusawa 

-5 

44 

5 

8 

7 

28 

-22 







Hakodate 

-5 

3 

47 

0 

6 

e7 

2 

-67 







_ 

Wellington 

-5 

6 

50 

8 

142 

ell 

48 

•> 

i  15     24 

-  6 

24-1 



Apia 

-5 

8 

53 

1 

103 

9 

30 

+  41 

16    30 

+45 





Kodaikanal 

-6 

2 

59 

3 

285 

12 

24 

?PR, 

13    48 

"> 

21-9 

26-3 

Honolulu 

-6 

8 

70 

6 

67 

i  19 

15 

?S 

(i  19    15) 

+  4 

350 

Victoria 

-7 

8 

101 

5 

42 

(12 

12) 

-84 

(23     12) 

-101 

230 

49-6 

Berkeley 

z. 

-7 

9 

102 

5 

53 

ei3 

15 

-26 





490 

Helwan 

-7-9 

104 

3 

299 

18 

30 

?PR, 







Vienna 

— 

112 

5 

320 

el4 

19 

-50 

e26    18 

-92 



66-5 

Hamburg 

— 

114 

2 

327 

18 

30 

?PR, 

_ 

e50 

5 

60-5 

Pola 

— 

115 

3 

318 

el9 

6 

?PR, 

(e28    54?) 

+42 

e28 

9? 



Pompeii 

R. 

— 

116 

1 

312 

20 

14 

?PR, 



38 

5 



Rocca  di  Papa  s. 

— 

117 

1 

314 

i  18 

21 

-23] 

:-i9j 

i29    14 

+47 

e36 

7 



E. 

— 

117 

1 

314 

il8 

25 

i  29    19 

+  52 

e36 

8 



De  Bilt 

— 

117 

5 

327 

_ 

e27     15 

-45 

e51 

5 

61-2 

Strasbourg 

— 

117 

7 

321 

el8 

17 

[-29] 

e  30    54 

9 

e59 

5 

62-9 

Dyce 

N. 

— 

118 

0 

335 

19 

33 

?PR, 

29    26 

+  52 

56 

0 

70-9 

Ucele 

— 

118 

6 

326 

el8 

22 

r-27] 

e27    12 

-87 

e51 

5 

59-5 

Moncalieri 

— 

119 

2 

319 

e  16 

58 

+  79 

27    42 

-61 

45 

7 

74-7 

Continued  nn  next  page. 
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Corr. 

for 

Focus 

A 

Az. 

P 

0-C. 

s. 

O-C. 

L. 

M. 

o 

jj 

m. 

s. 

s. 

m.     s. 

s. 

m. 

m. 

Edinburgh 

~- 

119 

2 

333 

— 

— 

29    39 

+  56 

— 

65-6 

Besancoii 

— 

119 

3 

321 

18 

26? 

r-25J 

30     16 

+  92 

59-5 

— 

Eskdalemuir 

— 

119 

7 

333 

19 

47 

'  +  56j 

29    35 

+  48 

47-5 

83 

1 

Stonyhurst 

— 

120 

2 

331 

e20 

0 

?PR, 

— 

— 

(e  58-9) 

78 

0 

Paris 

— 

120 

6 

325 

e  18 

18 

[-36] 

e30    25 

+  91 

58-5 

65 

5 

Kew 

— 

120 

7 

330 

— 

— 

— 

— 

_ 

74 

5 

Bidston 

— 

120 

8 

331 

21 

35 

'PR, 

— 

— 

e56-8 

76 

0 

Oxford 

— 

120 

9 

330 

— 

— 

— 

— 

45-5 

63 

9 

Marseilles 

— 

121 

5 

318 

e  19 

14 

[+17] 

— 



e53-5? 

77 

5 

Tortosa 

_ 

125 

6 

317 

el7 

30 

-97" 

— 

— 

e54-5 

67-3 

Algiers 

_ 

125 

8 

312 

18 

37 

■-3r 

23    54 

?PRi 

37-5 

— 

Granada 

— 

130 

4 

315 

i  18 

48 

■-31" 

29    36 

? 

— 

— 

Toronto 

— 

130 

9 

31 

— 

— 

(31     54) 

v 

61-5 

— 

Coimhra 

— 

131-8 

321 

el8 

50 

[-33] 

122      3 

?PR, 

e58-5 



San  Fernando 

— 

132  6 

316 

22 

30 

'PR, 

— 





73-0 

La  Paz 

— 

148 

6 

134 

i  19 

20 

r-34] 

e32    51 

? 

65-5 

71-5 

Oct.  lOd.  8h.  30m.  20s. 


Epicentre  37'-5N.  134°oE.  (as  on  1921  June  25d.). 

+  •701  ; 


A  =  -  -556,  B  =  +  -566,  C  =  +  -609  ;  D  =  +  -713,  E 

G  =  -  -425,  H  =  +  -434,  K  =  -  -793. 


Osaka 
Tokyo 
Mizusawa 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

M, 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

2-9 
48 
5-4 

165 

113 

71 

0  43 
e  1   13 

1  27 

-  2 

-  1 

+    4 

(1   26) 
(1  58) 
2  41 

+   6 
-13 
+  13 

21 
2  0 

Osaka  MN  ■■ 


S  is  given  as  L. 


Oct.  lOd.     Readings  also  at  2h.  (Belgrade  and  Kodaikanal),  12h.  (La  Paz),  15h. 
(St.  Louis),  21h.  (Tailioku). 


Oct.  lid.  Readings  at  Ih.  (Nagasaki),  2h.  (Tokyo),  4h.  (near  La  Paz),  6h.  (Zi-ka- 
wei  and  Hong  Kong),  7h.  (Batavia),  lOh.  (Manila),  14h.  and  17h.  (Hong 
Kong). 


Oct.  12d.  7h.  52m.  12s.     Epicentre  46°-7N.  145°-8E.  (as  on  1920  Feb.  22d.). 

A  =  -  -567,  B  =  +  -386.  C  =  +  -728  ;  D  =  +  -562.  E  =  +  -827  ; 

G  =  -  -602,  H  =  +  -409,  K  =  -  -686. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

Ootomari 

2°1 

270 

1  11 

+  38 

(1   11) 

+  13 

2-0 

2-2 

Hakodate 

61 

218 

e  1   42 

+    9 

— 

2-9 

3-9 

Mizusawa           E 

8-3 

206 

2     5 

-    1 

3  39 

-   6 

— 

— 

Mito 

110 

203 

2  59 

+  15 

— 

— 

5-4 

6-3 

Tyosi 

11-6 

200 

2  48 

-   5 

(4  45) 

-24 

4-8 

5-2 

Tokyo 

11-9 

205 

e  3     5 

+    7 

3  42 

-95 

4-9 

6-2 

Osaka 

14-3 

217 

4   22 

+  52 

— 

— 

— 

7-4 

Hukuoka 

17-5 

227 

4   15 

+    4 

— 

— 

■ — 

7-9 

Zi-ka-wci 

24-3 

239 

e  5  30 

-    1 

— 

— 

— 

— 

Manila 

38-2 

220 

e  7   48 

+    8 

— 

— 

— • 

— 

Batavia 

631 

225 

e  10  31 

-   2 

i  18  52 

-10 

— . 

— 

Kodaikanal 

67-8 

264 

67      6 

? 

— 

— 

— 

— 

Dyce                   ^ 

72-7 

344 

— 

— 

— 

— 

72-3 

790 

Hambiu-g 

730 

335 

— 

— 

e  20  48 

-14 

e  70-8 

81-8 

Edinbm-gh 

74-2 

343 

— 

— 

— 

— 

69-8 

— 

Eskdalemuir 

74-7 

343 

— 

— 

e  21   21 

-    1 

64-8 

— 

Vienna 

75-3 

329 

i  11   52 

+    1 

21  48 

+  19 

e  40-8 

71-8 

De  Bilt 

75-6 

336 

— 

e  21  35 

+    2 

e  648 

750 

Bidston 

76o 

340 

— 

— 

1  21  41 

-   2 

690 

75-4 

Coniinutd  on  next  page. 
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Az. 


O-C. 


0-C. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Uccle 

77  0 

337 

— 

— 

— 

— 

e  63-8 

69-8 

Kew 

77-6 

340 

— 

— 

— 

— 

— 

80-8 

Strasbourg 

780 

332 

— 

— 

e  38  48 

?L 

69-6 

— 

Paris 

79-3 

338 

e  22   15 

?S 

(e  22  15) 

0 

69-8 

72-8 

Padova 

79-4 

330 

12  35 

+  20 

22  22 

+    6 

— 

— 

Riverview 

80-7 

175 

e  32  54 

? 

— 

— 

e  70-2 

72-2 

^loncalieri 

81-2 

331 

e  20  51 

?S 

34  32 

1 

51-2 

— 

Rocca  di  Papa 

82-2 

326 

i  12  27 

-   4 

i  22  42 

-'6 

e  66-1 

801 

Helwan               e. 

83-4 

308 

23   12 

?S 

(23   12) 

+  11 

— 

73-2 

N. 

83-4 

308 

21   12 

?S 

(21   12) 

-109 

— 

72-2 

Marseilles 

83-4 

332 

— 

— 

— 

— 

— 

67-8 

Melbourne 

84-2 

181 

— 

— 

— 

— 

— 

66-3 

Rio  Tinto 

92  0 

340 

62  48 

?L 

— 

— 

(62-8) 

68-8 

San  Fernando 

93-2 

339 

60   12 

?L 

— 

— 

(60-2) 

68-2 

Cape  Town 

138-7 

268 

20  47 

[+701 

— 

— 

— 

— 

La  Paz 

138-8 

54 

20  41 

[+63] 

i  27   42 

? 

38-1 

480 

Additional  readings:    Ootomari  arives  also  MN=+21m.         Hakodate  MX  = 
+  3-6ni.  ilizusawa      SN=+3m.38s.  Tvosi     MN  =  +6-3m.  Tokvo 

MN  =  +7  -401.  Osaka  MX  =  +7  -3m.  Hambiu-g  MX  =  +78  ■7m.  De 

Bilt  MX  =  +73-8m.  Epicentre  42°-2X.  146° -5E.  San  Fernando  MX  = 
+  65 -2m.  La  Paz  LX  =  +35 -2m.,  LE  =  +35 -gm.,  T„  =8h.4m..2s.  Po.ssibly 
an  independent  shock. 


Oct.  12d.  Reading's  also  at  Oh.  (La  Paz),  8h.  (Belgrade  and  Mizusawa),  9h. 
(Mizu.sawa),  lOh.  (Taihoku),  13h.  (La  Paz),  16h.  (near  Mizusawa).  18h. 
(Colombo). 


Oct.  13d.  Readings  at  Ih.  (Apia).  6h.  (Colombo),  9h.  (La  Paz),  12h.  (Hong  Kong 
(2)  and  Zi-ka-wei),  13h.  and  16h.  (La  Paz),  19h.  (near  Kobe  and  Osaka, 
and  near  Tacubaya). 


1921.     Oct.  14(1.  16h.  43m.  45s.       Epicentre  30°  5N.  91°  OE. 

A=  --015,   B=  +-861,  C=  +-508  ;  D  =  +1-000,  E  =  +-017  ; 

G  =  --009,  H=+-508.  K  =  --862. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

^ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Calcutta 

E. 

8-4 

197 

2     9 

+    2 

3  45 

-    2 

4-8 

5-8 

Dehra  Dun 

11-2 

272 

2   15 

-32 

— 

— 

— 

— 

Simla 

11-9 

277 

e  5   45 

?L 

— 

— 

(e5-8) 

— 

Bombay 

20-2 

239 

10  46 

?L 

— 

— 

(10-8) 

— 

Hong  Kong 

22-3 

106 

5     9 

0 

9   15 

+   4 

11-7? 

12-8 

Colombo 

25-8 

206 

6   15 

+  29 

10   39 

+  21 

16-8 

20-6 

Zi-ka-wei 

26-0 

81 

e  5  49 

+    1 

e  10   29 

+    7 

— 

17-4 

Taihoku 

27-5 

94 

— 

— 

e  11     0 

+  10 

15-6 

— 

Manila 

31-8 

114 

— 

— 

e  12   19 

+  14 

— 

— 

Osaka 

37-4 

71 

9  31 

?PRj 

— 

— 

— 

23-5 

Batavia 

39-7 

155 

e  8  46 

+  54 

i  9  30 

?PR, 

23-4 

— 

Tokyo 

40-7 

70 

e  8  59 

+  58 

— 

— 

— 

27-5 

Helwan 

E. 

50-9 

284 

12  51 

?PR, 

— 

— 

— 

36-8 

N. 

50-9 

28  4 

16  39 

?S 

(16  39) 

+    9 

— 

35-2 

Lemberg 

52-7 

312 

e  7  51 

-93 

— 

— 

e  32-2 

35-6 

Belgrade 

55-8 

306 

e  3  20 

-385 

e  11   27 

-364 

e  17-8 

28-7 

Budapest 

56-3 

311 

— 

— 

e  18   15 

+  37 

e  22-2 

33-2 

Vienna 

57-9 

312 

e  9  57 

-    1 

e  17   57 

-    1 

e  31-2 

43-8 

Pola 

60-4 

309 

— 

— 

e  18  34 

+    6 

e  28-2 

39-4 

Hanib\irtr 

60-8 

319 

— 

— 

e  21   15 

? 

31-2 

35-4 

Rocca  di  Papa 

X. 

62-1 

304 

e  10   27 

+    1 

18  47 

-"2 

c  34-6 

43-8 

Strasbourg 

63-4 

313 

e  10  56 

+  22 

— 

— 

32-9 

37-9 

De  Bilt 

E. 

64-0 

318 

— 

— 

e  19  18 

+    5 

e  31-2 

37-1 

X. 

64-0 

318 

— 

— 

— 

— 

e  30-2 

37  0 

Moncalieri 

64-5 

310 

— 

— 

19  28 

+    9 

34-4 

39-6 

Uccle 

64-8 

317 

— 

— 

— 

— 

32-2 

37-4 

Besancon 

61-9 

312 

— 

— 

— 

— 

3t-2 

— 

Dyce 

N. 

66-3 

325 

— 

— 

— 

— 

33-8 

35-3 

Continued  on   next  page. 
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p.         O  -C.         S.  O  -C.        L.  M. 


Paris 

66-6 

315 





e  27    15 

?L 

34-2 

42-2 

Marseilles 

66-7 

308 

— 



c  36-2 

41-2 

Kew 

67-3 

319 

— 

— 

— 

— 

— 

45-2 

Edinbiirt^h 

67-3 

322 

— 





— 

35-2 

39-1 

Eskdalemuir 

N. 

67-5 

322 

— 

— 

e  20     3 

+   7 

32-2 

37-4 

Stonvhurst 

67-7 

320 

e  20  45 

?S 

(20  45) 

+  47 

— , 

41-2 

Oxford 

67-8 

319 

— 

— 

— 

— 

34-0 

44-6 

Tortosa 

70-9 

308 

20   35 

?s 

(20   35) 

_    2 

e  36-2 

41-1 

Rio  Tinto 

77-2 

308 

32    15 

?L 

— 

— 

(32-2) 

50-2 

Coimbra 

E. 

77-4 

310 

22   33 

?S 

(22   33) 

+  40 

381 

45-6 

N. 

77-4 

310 

— 

— 

— 

— . 

41-9 

45-8 

San  Fernando 

77-6 

30(i 

— 

— 

— 

— 

45-5 

50-2 

Cape  Town 

94  0 

232 

49   33 

?L 

— 

— 

(49-6) 

— 

Victoria 

95-2 

22 

— 

— 

47      1 

«L 

51-4 

61-8 

Berkeley 

z. 

105-0 

27 

e  39   15 

?L 

— 

— 

(e  39-2) 

— 

Toronto 

105-3 

352 

— 

— 

— 

— 

63-6 

71-8 

Chicago 

107-7 

358 

— . 

— 

— 

— 

e  63-0 

— 

La  Paz 

156-4 

302 

e  20   27 

[+23] 

— 

— 

79-2 

82-8 

Additional    readings :       Zi-ka-wei     gives     also     PSN  = +10m.39s.,       PSE  = 
+  10m.45s.,     MN  =  +15-6m.  Osaka    MN  =  +21-4m.  Tokyo    MN  = 

+  30-0ni.        Belgrade  eLN  =  +17  0ni.     There  appears  to  be  an  error  in  tlie 
time.  Hambvu-g  MZ=+41-6m.  Rocca  rti  Papa  ePE  = +10ni.24s.. 

also  the  following  :    e?  ?  = +8ni.3s.,    eE  = +9m.l5s.,    eN  =  +9m.27s.         De 
Bilt   e=+26m.25s.     Epicentre    29°-9N.  90°-4E.  Paris   MN=+39-2m. 

Moncalieri  e=+4m.27s.,  MN=+42-5m.  Eskdalemnii-  eN  = +27m.l5s., 

ME  =  +37 -7™.  Tortosa    S?  =  +28m.30s.  Coimbra    S?  =  +30m.43s. 

San  Fernando  MN  =  +51 -4m.         La  Paz  P  =  +21m.ls. 


Oct.  14d.     Readings  also  at  5h.  (Vera  Cruz),  15h.  (Nagasaki),  17h.  (Batavia  and 
near  Belgrade),  ISh.  (Rocca  di  Papa). 


1921.     Oct.  15d.  4h.  58m.  5s.      Epicentre  14°  OS.  166°  5E. 

A  =  --943,   B  =  +  -227,   C  =  - -242  ;  D  =  + -233,   E  =  -r-972; 

G  =  +  -235,  H  =  -  -056,  K  =  -  -970. 


A 

Az. 

P. 

O-C 

S. 

O-C, 

L. 

M. 

J, 

o 

m. 

,  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

211 

92 

i  4 

51 

-   3 

— 

— 

— 

,  9-6 

Riverview 

24-2 

212 

i  5 

26 

-   4 

e  10     3 

+  15 

e  11-4 

12-4 

Sydney 

E. 

24-2 

212 

4 

7 

-83 

9   25 

-23 

12-9 

14-2 

Wellington 

28-2 

167 

e  6 

13 

+    3 

i  10  43 

-20 

12-9 

14-9 

Adelaide 

32-7 

226 

i  6 

55 

+    1 

i  12     7 

-12 

e  14-3 

20  0 

Honolulu 

E. 

49-6 

45 

e  9 

6 

+    2 

(16     6) 

-   8 

23-0 

28-5 

N. 

49-6 

45 

— 

■ — 

22-8 

27  1 

MauUa 

53-3 

300 

e  9 

35 

+    7 

— 



— 

— 

Tokyo 

55-7 

334 

i  5 

22 

« 

e  12   24 

?PRi 

e  20-5 

24-4 

Osaka 

56-9 

330 

10 

0 

+  '9 

17   52 

+   7 

26-5 

31-4 

Kobe 

57-0 

330 

e  9 

49 

-   3 

— 

— 

— 

Mizusawa 

N. 

58-2 

339 

9 

54 

-    6 

IS      1 

0 

— 



Nagasaki 

58-4 

325 

10 

0 

-    1 

18      9 

+    5 

24-8 

— 

Taihoku 

58-6 

313 

e  10 

7 

+   4 

(18   23) 

+  17 

18-4 

— 

Hukuoka 

58-7 

326 

10 

33 

+  30 

18  35 

+  28 

25-2 

30-5 

Batavia 

59-0 

271 

10 

13 

+   8 

— 

— 

e  25-9 

27-9 

Hakodate 

60-6 

340 

e  10 

53 

+  37 

— 

— 

— 

12-2 

Zi-ka-wei 

62-5 

319 

e  10 

30 

+    1 

e  18  50 

-    5 

— 

— 

Hong  Kong 

62-8 

307 

10 

31 

0 

(19   18) 

+  20 

19-3 

20-2 

Berkeley 

84-4 

49 

e  12 

52 

+   8 

e  14   20 

? 

e  39  -3 

39-9 

Calcutta 

E. 

84-7 

295 

13 

13 

+  27 

(23   25) 

+    9 

23-4 

Victoria 

87-9 

39 

12 

33 

-31 

(22  52) 

-59 

22-9 

51-4 

Colombo 

88 -3 

27  7 

10 

25 

-162 

(23  55) 

0 

23-9 

63-7 

Tucson 

E. 

91-4 

57 

— 

— 

c  25  41 

+  73 

42-8 

46-4 

Kodatkanal 

91-6 

280 

12 

19 

-66 

— 

— 

57-1 

61-7 

Simla 

96-6 

300 

e  24 

13 

?S    ( 

e  24   13) 

-69 

41-5 

St.  Louis 

109-0 

53 

— 

e  28   55 

+  96 

e  57-0 

58-4 

Contimied  on  next  -page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m 

s. 

s. 

m.    s. 

s. 

ni. 

m. 

Chicago 

111° 

1 

50 

19 

25 

?PRi 

28  55 

+  77 

e  51-9 

— 

Ann  Arbor 

114 

0 

49 

— 

— 

— • 

— 

58-9 

— 

Toronto 

117 

0 

46 

i 

21 

25 

?PR, 

30     7 

+  101 

63-7 

73-9 

La  Paz 

118 

0 

119 

e 

15 

24 

-10 

28   26 

-    8 

55-2 

59-4 

Ithaca 

119 

3 

48 

— 

- 

— 

— 

— 

52-9 

— 

Georgetown 

E. 

119 

3 

51 

e 

22 

22 

?PR, 

30   22 

+  98 

610 

— 

N. 

119 

3 

51 

e 

22 

25 

?PR, 

30   22 

-f98 

61-4 

— 

Washington 

119 

3 

51 

— 

- 

— 

— 

— 

e  51-9 

— 

Ottawa 

119 

3 

44 

— 

- 

— 

e  29  55 

+  71 

e  56-9 

— 

Cheltenham 

119 

4 

51 

— 

- 

— 

(27   40) 

-65 

49-4 

72-2 

Fordham 

121 

5 

50 

— 

- 

— 

— 

— 

— 

118-4 

Cape  Town 

123 

2 

212 

53 

14 

?L 

— 

■ — 

(53-2) 

— 

Lemberg 

132 

9 

326 

e 

14 

31 

? 

e  23     7 

?PR, 

— 

23-2 

Hehvan 

E. 

135 

8 

299 

19 

55 

[+23] 

— 

— 

— 

98-6 

N. 

135 

8 

299 

25 

7 

? 

— 

— 

— 

115-7 

Dyce 

E. 

135 

9 

352 

i 

22 

56 

?PR, 

— 

— 

64-9 

77-0 

N. 

135 

9 

352 

i 

22 

21 

?PRi 

— . 

— 

64-4 

76-9 

Hamburg 

Z. 

136 

3 

340 

c 

19 

24 

[-   9] 

— 

— 

e  62  -9 

80-1 

Budapest 

137 

0 

328 

e 

18 

51 

[-43] 

— 

— 

e  39-9 

69-9 

Edinburgh 

137 

4 

351 

e 

22 

55 

?PR. 

— 

— 

61-9 

78-9 

Vienna 

137 

8 

330 

i 

19 

27 

[-   9] 

e  29   41 

? 

e  46-9 

79-5 

Belgrade 

137 

8 

323 

e 

19 

30 

[-   6] 

e  33   20 

■? 

e  69-5 

— 

Eskdalemuir 

N. 

137 

9 

351 

e 

19 

31 

[-   5] 

— 

— 

64-9 

119-8 

De  Bilt 

139 

1 

342 

e 

19 

39 

[+    1] 

e  22   18 

?PRi 

e  63-9 

74-2 

Stonyhurst 

139 

2 

349 

e 

22 

13 

2PRi 

35  43 

? 

70-3 

123-9 

Uccle 

140 

5 

342 

e 

19 

33 

[-   7] 

— • 

— 

■ — 

800 

Oxford 

141 

0 

347 

— 

- 

— 

— 

— 

81-7 

Kew 

141 

1 

347 

25 

55 

?PR, 

— 

— 

— 

116-9 

Strasbourg 

141 

2 

336 

19 

36 

[-   5] 

e  32  42 

? 

71-6 

81-5 

Pola 

141 

4 

329 

e 

19 

50 

[+    8] 

— 

— 

e  610 

76-0 

Padova 

142 

0 

331 

19 

44 

[+    1] 

— 

— 

— 

— 

Paris 

142 

8 

343 

e 

19 

58 

[+13] 

— 

— 

68-9 

81-9 

Besancon 

143 

0 

336 

20 

12? 

[+27] 

— • 

— 

72-9 

— 

Pompeii 

E. 

143 

8 

322 

19 

55 

[+    8] 

— 

— 

76-9 

— 

Moncalieri 

144 

2 

332 

19 

42 

[-    5] 

31   33 

? 

47-5 

82-2 

Rooca  di  Papa 

144 

2 

325 

i 

19 

35 

[-12] 

e  25      3 

?p'r, 

e  66-6 

— 

Marseilles 

146 

5 

333 

e 

19 

55 

[+    4] 

— 

— 

e  73-9 

87-9 

Barcelona 

149 

4 

334 

e 

19 

49 

[-   6] 

— 

— 

e  38-8 

— 

Tortosa 

150 

5 

338 

19 

55 

[-    1] 

33  32 

I 

61-2 

107-4 

Algiers 

152 

8 

330 

19 

54 

[-   6] 

30  49 

i 

46-9 

84-9 

Coimbra 

E. 

153 

4 

351 

20 

14 

[  +  14] 

30  42 

2 

44-8 

90-5 

X. 

153 

4 

351 

— 

- 

— 



48-4 

98-7 

Granada 

155 

2 

341 

20 

20 

[+18] 

— 



— 

— 

San  Fernando 

156 

6 

345 

20 

13 

[+   9] 

— 



— 

115-7 

Additional  readings  :  Apia  gives  also  +5m.l8s..  To  =4h.57m.22s.  Riverview 
iP  =  +5m.54s.  and  +6m.23s.,  eS  = +10m.23s.  and  -f  lOni.ols.,  MN  = +12-2m., 
•MZ=+14-4m.,  To=4h.57m.36s.      Epicentre   ll'OS.    165^-OE.  Adelaide 

i=^llm.55s.  and   '-12m. 13s.  Honolulu  gives  S  as  P  and  SE  = +20m.20s., 

SN=+20m.45s.  Osaka    MX=-t-29-9m.  Mizusawa    PE=+9m.50s. 

Batavia  i= +llm.58s.  and    +19m.9s.,  iE  = +19m.48s.  Berkeley  LX  = 

+  39-5m.  Victoria    S=+16m.58s.,    MZ=-f49-9m.  Tucson     eSE  = 

+  30m.l9s.  St.     Louis    e  = -(-23m.37s.  Chicago    SR,  = +35m.l0s. 

Ann    Arbor    LN=+59-lm.  Toronto    SR,  = +36m.37s.,    i=+50m.l3s., 

eL  = +65-8m.,and  +77-0m.  La  Paz  iP?  =  +  19m.l5s.,  iSR,  = +30m.l5s., 

L  (rep),  =6h.51m.209.  Itliaca    L=+59-9m.  Georgeto\vn    eLE  = 

+  37-lm.,    LN  =  +37-5m.  Ottawa   eSR,  ?E  = +36m.42s.  Cheltenham 

S  given  as  PR, E,  also  SE  = +34m.6s.  (?SR,).  MN  =  -+-72-7m.  Dyce  iN  = 

+  23m.l4s.,  iEX  =  -l-31m.26s.  Hamburg  iZ  =  +22m.2Ss.,  eE  =  +23m.l0s., 
iX  = -l-23m.l8s.,     ME  = +661m.,     MXZ  =  +80-lm.  Budapest     e  = 

-H21ra.55s.  Vienna  IN  = -f- 22m.38s.  Belgrade  iPE  =+ 20m.  17s.,  PR, N  = 
+  21m.528.,  PR,E  = +22m.32s.,  PR,  = +23m.l5s.,  PR,E  = +25m.51s., 
PRsN  = -l-29m.32s.,  eLN= +69-6m.  Eskdalemuir   iX  = +22m.28s.,  and 

+  23m.21s.,    ME  =  +79-2m.  De    Bilt    MX  =  +820m.  Uccle   PR,  = 

•f  22m. 53s.,  SR,  =  +33m.5s.  Strasbourg  MX  =  +76 -8m.,  MZ  =  -+-83-9m. 

Pola    MX  =  +81-8m.  Padova     PR,X  = +22m.3s.,     PR,E  = +24m.l9s. 

Paris    MN  =  +72-9m.  Pompeii    LE=-l-41-9m.  Moncalieri    MX  = 

+  89-3m.  RoccadiPapaPR,E  = +20m.l9s.,PR,N= +20m.25s.     Algiers 

MN  =  +100 -9m.  San  Fernando  MX  =  +115 -8m. 
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Oct.  15(1.  Reading's  also  at  Ih.  (Calcutta),  2h.  (Eskdalemuir,  De  Bilt,  Uccle, 
aud  Helwan),  6h.  (Rocca  di  Papa  and  Manila),  7h.  (near  Hakodate),  8h. 
(near  Mizusawa),  lOh.  (Colombo,  Kodaikanal,  Helwan,  aud  Rocca  di 
Papa),  loh.  (Apia),  16h.  (Dehra  Dun). 


Oct.  16d.     Readings  at  3h.  (La  Paz),  7h.  (Calcutta),  8h.  (De  Bilt),  lOh.   (near 
Tokyo),  22h.  (near  Batavia  and  Padova),  231i.  (La  Paz). 


Oct.  17d.  Readrags  at  Oh.  (near  Taihoku),  Ih.  (Batavia  and  Zi-ka-wei),  6h. 
(Strasbourg).  8h.  (Apia  and  Zi-ka-wei),  llh.  (La  Paz  and  near  Balboa 
Heights),  16h.  (De  Bilt),  20h.  (2)  and  21h.  (Batavia),  23h.  (Lick). 


Oct.  18d.  Oh.  27in.  50s.     Epicentre  18°  OS.  173''-5E.  (as  on  1920  Jan.  Id.). 

A  =  -  -945,  B  =  -f  108,  C  =  -  -309  ;         B  =  +  113,  E  =  +  -994  : 
G  =  +  -307,  H  =  -  035,  K  =  -  -951. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Apia 

14-8 

76 

2   10 

-86 

— 



— 

— 

Riverview 

25-5 

227 

e  5  46 

-f    3 

e  10   18 

+    5 

e  12-9 

14-8 

Christchurch 

25-6 

181 

— 

— 

11   58 

?L 

19-2 

21-2 

Adelaide 

35-3 

234 

— 

— 

e  12   34 

-26 

e  17  8 

21-7 

Honolulu 

48-3 

39 

— . 

— 

— 

— 

e  25-2 

— 

Perth 

53-5 

243 

— 

— 

16  40 

-23 

— 

— 

Batavia 

65-9 

273 

e  11   15 

+  25 

i  18  40 

-56 

— 

— 

Berkeley 

82  1 

46 

— 

— 

— 

— 

e  41-7 

— 

Lick 

z. 

82-4 

46 

— 

— 

— 

— 

i  38-4 

— 

Kodaikanal 

98-9 

279 

57    10 

?L 

— 



(57-2) 



Chicaffo 

108-4 

51 

— 

— 

— 

— 

e  55-2 

— 

Stonyhurst 

143-9 

355 

e  83  40 

?L 

— 

— 

(e  83-7) 

— 

Helwan 

E. 

144-2 

297 

85   10 

?L 

— 

— 

(85-2) 

— 

De  Bilt 

E. 

144-7 

348 

— 

— 

— 

— 

e  72-2 

84-0 

N. 

144-7 

348 

— 

— 

— 

— 

e  75-2 

79-5 

Uccle 

1461 

349 

— 

— 

— 

— 

e  71-2 

— 

Rocca  di  Papa 

1511 

330 

e  20     6 

[+   9] 

— 

— 

— 

— 

Additional  readings  and  notes  :    Riverview  MN  =  +14  •3m.  Lick  gives  its 

reading  Ih.  too  early.         Helwan  gives  also  PN  =  +89m.l0s.         Rocca  di 
Papa  ePN  =  +  20m.  13s. 


Oct.  18d.  llh.  57m.  5s.     Epicentre  18^-OS.  173  =  -5E.  (as  at  Oh.). 

A       Az.           P.  O-C.          S.        O-C.  L.  M. 

o          o          m.  s.  s.          m.  8.         s.  m.  m. 

Riverview                 25-5      227      e  6   13  +30    e  10    13            0  e  11-9  12-8 

Adelaide                    35-3      234          —  —         —              —  —  20-7 

Kodaikanal              98-9      279       57      7  ?L            —              —  (57-1)  — 

Chicago                    108-4        51          —  —         —              —  e  54-9  — 

La  Paz                     110-2     il8        36   36  2SR,         _              _  _  _ 

Helwan            E.     144-2     297        83  55  ?L            —              —  (83-9)  — 

De  Bilt                    144-7      348          —  —         —              —  73-9  — 

Additional  readings:     Riverview  gives  P  as  e{,  MN  =  +13-9m.  llelwau 
PN=+90m.55s. 


Oct.  18d.     Readings  also  at  20h.  (near  Tortosa),  21h.  (La  Paz). 


19d.  Readings  at  3h.  (Riverview),  5h.  (Manila),  8h.  and  llh.  (La  Paz) 
12h.  (La  Paz  and  Colombo),  14h.  (Manila),  22h.  (near  Lick  and  near 
La  Paz).  23h.  (near  Lick). 
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1921.     Oct.  20d.  6h.  3m.  15s.       Epicentre  18°  OS.  66°  OW. 

A  =  +  -387,  B  =  -  -809,  C  =  -  -309  ;  D  =  -  -914,  E  =  -  -407  ; 

G  =  -  -126,  H  =  +  -282,  K  =  -  -951. 


^ 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

m 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

La  Paz 

2° 

5 

30G 

i  1 

3 

+  24 

1 

43 

+  34 

(1-7) 

— 

Rio  de  Janeiro 

E. 

21 

9 

107 

i  4 

52 

-12 

10 

3 

+  60 

151 

15-8 

N. 

21 

9 

107 

i  5 

15 

+  11 

10 

25 

+  82 

13-8 

150 

Balboa  Heisrhts 

E. 

30 

1 

334 

6 

5 

-24 

11 

5 

-31 

14-8 

12  0 

N. 

30 

1 

334 

G 

3 

-26 

11 

3 

-33 

— 

120 

Porto  Rico 

36 

2 

2 

7 

23 

-    1 

12 

54 

-19 

16  0 

16-3 

Vera  Cruz 

47 

5 

320 

8 

18 

-33 

— 

— 

— 

17-2 

Tacubaya 

49 

6 

318 

8 

43 

-21 

15 

42 

-32 

20-3 

■ — 

Cheltenham 

E. 

57 

7 

352 

— 

— 

17 

51 

-   4 

25  -4 

— 

N. 

57 

7 

352 

10 

2 

+    5 

18 

0 

+    5 

25-5 

38-4 

Georgetown 

E. 

57 

8 

351 

e  9 

58 

0 

i  17 

55 

-    1 

38-2 

— 

N. 

57 

8 

351 

i  9 

58 

0 

i  17 

54 

-   2 

e  25-2 

■ — 

Z. 

57 

8 

351 

i  9 

52 

-    6 

17 

50 

-   6 

32-3 

— . 

Washington 

57 

S 

351 

9 

53 

-    5 

17 

53 

-   3 

e  35-2 

— 

St.  Louis 

61 

0 

340  (i  10 

11) 

-    8 

i  10 

11 

?P 

— 

18-3 

Ithaca 

61 

2 

353 

e  10 

20 

0 

e  18 

38 

0 

26-2 

— 

Ann  Arbor 

61 

9 

348 

10 

21 

-    3 

19 

39 

+  52 

— 

— 

Toronto 

62 

8 

350 

— 

— 

i  19 

27 

+  29 

e  32-8 

360 

Chicago 

63 

0 

344 

9 

51 

-41 

18 

17 

-44 

28-8 

— 

Ottawa 

64 

0 

355 

10 

35 

-    3 

19 

11 

-   2 

e  29-8 

— 

Tucson 

E. 

66 

1 

320 

10 

40 

-12 

18 

53 

-45 

28-0 

— 

Azores 

67 

4 

35 

20 

9 

?S 

(20 

9) 

+  14 

— 

— . 

Cape  Town 

75 

6 

122 

11 

48 

—    5 

21 

23 

-10 

— 

21-5 

Lick 

N. 

76 

2 

319 

e  11 

52 

-    4 

i  21 

15 

-24 

— 

— 

Berkeley 

76 

9 

319 

i  11 

43 

-17 

i  21 

22 

-26 

e  37-8 

— 

San  Fernando 

78 

4 

46 

12 

16 

+    7 

22 

24 

+  19 

34-2 

52-6 

Coimbra 

E. 

79 

1 

41 

12 

8 

-   6 

i  22 

16 

+    3 

37-8 

44-6 

N. 

79 

1 

41 

— 

— 

i  22 

20 

+    7 

— 

44-5 

Granada 

80 

5 

47 

i  12 

21 

-    1 

22 

31 

+    2 

— 

— 

Victoria 

83 

7 

327 

11 

14 

-86 

i  21 

4) 

-122 

i  201 

24  0 

Algiers 

85 

0 

49 

12 

44 

-   4 

i  23 

6 

-13 

e  39-8 

51-8 

Tortosa 

85 

2 

45 

12 

50 

+    1 

i  23 

3 

-18 

36  0 

— 

Barcelona 

86 

5 

45 

e  12 

57 

+    1 

i  23 

11 

-25 

— 

24-3 

Bidston 

89 

4 

34 

13 

34 

+  22 

23 

28 

-39 

— 

— 

Oxford 

E. 

89 

5 

35 

i  13 

35 

+  22 

i  23 

24 

-45 

— 

49-8 

Kew 

89 

9 

35 

— 

- 

— 

— 

- 

— 

— 

26-8 

Stonyhurst 

90 

0 

34 

13 

3 

-13 

(23 

27) 

-47 

23-4 

24-6 

Paris 

90 

2 

39 

e  13 

38 

+  21 

i  23 

29 

-47 

49-8 

56-8 

Eskdalemuir 

90 

4 

30 

i  13 

40 

+  22 

23 

31 

-47 

37-8 

51-4 

Edinburgh 

90 

7 

30 

e  13 

40 

+  20 

i  23 

35 

-46 

38-8 

46-4 

Besangon 

91 

5 

41 

13 

44? 

+  20 

23 

39 

-50 

38-8 

— 

Moncalieri 

91 

7 

43 

13 

50 

+  25 

23 

38 

-54 

38-6 

58-2 

Dyce 

92 

0 

29 

i  17 

22 

?PR. 

i  23 

37 

-58 

Uccle 

92 

1 

37 

e  13 

15 

-13 

i  23 

42 

-54 

40-8 

53-7 

De  Bilt 

93 

2 

36 

e  14 

0 

+  27 

i  23 

48 

-59 

e  46-8 

54-6 

Strasbourg 

93 

2 

40 

e  13 

25 

-    8 

23 

48 

-59 

e  38-8 

530 

Zurich 

93 

2 

42 

e  13 

27 

-    6 

i  23 

48 

-59 

— 

— 

Rocca  di  Papa 

E. 

93 

8 

48 

i  13 

24 

-13 

23 

52 

-62 

e  46  -4 

— 

N. 

93 

8 

48 

i  13 

35 

-    2 

— 

- 

e  44-2 

— . 

Padova 

94 

6 

44 

13 

17 

-24 

23 

52 

-70 

50  0 

— 

Pompeii 

E. 

94 

8 

49 

15 

45 

+  123 

23 

55 

-69 

60-8 

— 

Pola 

95 

7 

45 

e  13 

27 

-20 

e  24 

12 

-61 

40-8? 

56-6 

Hamburg 

96 

4 

36 

c  13 

41 

-10 

i  24 

7 

-73 

e  46-8 

56-8 

Wellington 

98 

3 

222 

e  13 

3 

-59 

i  23 

39 

-120 

— 

45-6 

Vienna 

98 

4 

41 

17 

16 

?PRi 

i  24 

10 

-90 

e  32-2 

57-8 

Budapest 

99 

9 

43 

e  17 

33 

?PR, 

e  24 

1 

-114 

e  31-8 

Belgrade 

100 

1 

46 

e  16 

8 

+  117 

24 

34 

-83 

e  32-3 

— 

Athens 

100 

7 

54 

e  14 

15 

+    1 

i  24 

23 

-99 

c  50-8 

591 

Helwan 

105 

0 

63 

18 

9 

?PR, 

— 

- 

— 

— 

— 

Kiverview 

117 

2 

215 

19 

22 

?PR. 

c  28 

58 

+  30 

47-8 

56-5 

Perth 

130 

d 

183 

11 

35 

? 

— 

- 

— 

— 

— 

Kodaikanal 

143 

8 

98 

22 

39 

?PR, 

— 

- 

— 

36-4 

37-6 

Simla 

144 

2 

61 

e  41 

33 

?SR, 



_ 



Colombo 

144 

9 

103 

19 

45 

[-   3] 

29 

33 

1 

430 

44-6 

Mizusawa 

E. 

148 

4 

317 

e  19 

27 

[-26] 

20 

4 

1 

— 

— 

Continued  on  next  paOe. 
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A 

Az. 

P. 

O-C. 

S. 

O 

-C. 

L. 

Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

Tokyo 

151-2 

313 

e  19  27 

[-30] 

— 

— 

— 

Batavia 

154-8 

163 

e  19  55 

[-   7] 

1  23  51 

i 

i  431 

Calcutta 

E.      155-5 

75 

19  51 

[-11] 

32  51 

? 

44-8 

Zi-ka-wei 

165-2 

33i 

e  20   13 

[+    1] 

— 

— 

— 

Taihoku 

170-1 

316 

e  19   45 

[-30] 

— 

— 

• — 

Manila 

172-5 

244 

IS   45 

[-91] 

— 

— 

— • 

Hong  Kong 

175-7 

358 

20   11 

[-   6] 

— • 

— 

— 

M. 


25-0 


Additional  readinsrs  and  notes  :    La  Paz  srives  also  iSX  =  -flm.SSs.         Georsre- 
town     iz  = +10m.25s.,     iX  = -i- 10m.29s.,     eLZ?  = +24-4m.  Ithaca     i  = 

+  10m. 50s.,  e=  +  15m. 15s.,  and  i=  -r  19m. 31s.  Toronto  SRi  =  +  23m. 21s., 

SR2= +27m.33s.,      iL  =  -29-2m.  Ottawa      iX  =  +  llm.6s.,      PR,XV?  = 

+  13m.27s.,  i=+20m.7s.  and  +21m.l4s.,  SRi?  = -f  24m.l3s.,  SRj?  = 
+  26m.35s..    To  =6h.3m.l5s.  Berkeley    i=+22m.lSs.  San    Fernando 

MX  =  +55 -2m.  Coimbra  iX  =  +22m.30s.  and  +23m.22s.,  T^  =6h.3m.l3s. 
Victoria  S=+14m.41s.  (?PRi),  iL  =  +21-lm.  Barcelona  MX  =  +24-7m. 
Oxford    PR,  = +16m.43s.  Stonvhnrst    S  = -M6m.45s.  Paris    PR,  = 

17m.29s.  Eskdalemuir     eE?  = +13m.20s.,        e=+16m.52s.,       iE  = 

+  17m.41s.,     MX  =  +50-5m.  Moncalieri    MX  =  -f53-2m.  Uccle    PR, 

SR,  = +29m.l9s.  De  Bilt  ePR,  =  +  17m.lOs.,    MX  = 

Strasbourg    MX=+64-lm.  Rocca    di    Papa    ePX  = 

PR,E  =  +  16m.39s.,     PR,X  =  +  16m.45s.  Padova  PR.X  = 

SR,X  = -!-25m.2s.     and     SRiE  = +27m.7s.  Pola     PR,  = 

MX  =  -r58-7m.  Hamburg      PR,  = +17m.39s.,      iSX  = 

iPSE  = +25m.5s.  Wellington     ePR,  = +17m.39s.,     SR^  = 

T„=6h.3m.26s.  Vienna  iZ  =  -!- 17m. 55s.,    iE  = +25m.lls., 

SR,X= -i-27m.3Ss.,     SRiE  = -r27m.46s.,     MX  =  +56 -2m. 
17m.5s.,    iPE  = +18m.8s.,    PR,X  =  +  18m.21s.,    PRjE  = 


+  16m.56s. 
+  54 -8m. 
+  13m.l8s., 
+  19m.35s., 
+  17m.41s., 
+  24m.9.s., 
+  44m.39s., 
iX'^  =  +  25m. 13s., 
Belgrade    ePE 


+  19m.36s.,  PR3X  = +23m.24s.,  SR,E  = +25m.ls.,  SR,E  =25m.35s.,  SR3B 
=  -27m.l8s.  Athens  PR,E  =  -^lSm.l3s.,  eX  =  +18m.21s.,  1=  +25m.27s. 
Lemberg  (A  =103°-7)  gives  just  6h.  Hehvan  PX  =  +19m.21s.  River- 
view  MX  = +58 -8m.      Mizusawa  PX  = +19m.37s.       Batavia  i  = +21m.38s. 


Oct.  20d.  lOh.  35m.  20s.     Epicentre  0='-5S.  152' -OE.  (as  on  1918  May  20d.). 

A  =  -  -883,  B  =  +  -470,  C  =  -  -009  ;  D  =  +  -470,  E  =  +  -883  ; 

G  =  +-008,   H  =  --004,  K  = -1-000. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Riverview 

33°3 

181 

e  6  53 

-   6  (6  12   52) 

+  23 

12  9 

16-8 

Sydney 

33-3 

181 

10  58 

? 

13   28 

+  59 

14-9 

16-7 

Manila 

34-1 

298 

e  7   40 

+  34 

— 

— 

. — 

. — 

Adelaide 

36-6 

198 

i  11   28 

? 

e  15     4 

+  106 

— 

18-7 

Melboiu-ne 

37-9 

190 

— 

— 

(14     4) 

+  27 

16-6 

19-3 

Tailioku 

39  0 

314 

— 

— 

e  13  50 

-    2 

— 

— 

Zi-ka-wei 

430 

323 

— 

— 

e  14  53 

+    5 

— 

— 

Hong  Kong 

43-3 

307 

8   15 

—    5 

(14  40) 

-12 

14-7 

— 

Batavia 

45-4 

262 

e  8  39 

+    3 

— 

— 

— 

Wellington 

45-7 

155 

— 

— 

e  14   22 

-62 

e 

19-6 

22-7 

Perth 

46-4 

225 

— 

— 

18     5 

?SR, 

24  0 

— 

Victoria 

86-9 

42 

— 

— 

— 

— 

39-2 

47-5 

Helwan 

116-5 

302 

36  40 

?SR, 

— 

— 

— 

— 

Toronto 

117-3 

38 

— 

— 

— 

— 

e 

75-4 

77-4 

De  Bilt 

121  4 

337 

— 

— 

e  37   40 

?SR, 

e 

62-7 

67-0 

Eskdalemuir 

121-6 

343 

— 

— 

— 

— 

64-7 

— 

Uccle 

122-7 

336 

— 

— 

— 

— 

e 

61-7 

72-7 

Paris 

125-0 

335 

— 

— 

— 

— 

e 

65-7 

77-7 

Moncalieri 

125-5 

329 

— 

— 

— 

— 

e 

601 

— 

Additional     readings     and     notes:       Riverview     gives     eS=+10m.41s.     and 
^llm.29s.,  MX  =  +18-9m.,  MZ=+21-7m.  Melbom-ne  gives  S  as  SR„ 

also  eS  =  +  11m. 46s..  SR..?  =  +  15m. 34s.  Hong  Kong  readings  are  given 

as  at   llh.  Perth   PR,  = +13m.6s.,    SR,  = +20m.59.s.  Helwan   PX  = 

+  35m.40s.  De  Bilt  MX  = +66 -4m. 


Oct.  20d.     Readings  also  at  Oh.  (Hong  Kong).  2h.  (La  Paz),  19h.  (near  Tokyo  and 
Mizusawa),  23h.  (Riverview). 
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Oct.  21d.  2h.  6m.  10s.     Epicentre  41°  ON.  21-5E.  (as  on  1921  Aiig.  lid.). 

A  =  +  -702,  B  =  +  -277,  C  =  +  -656  ;  D  =  +  -366.  E  =  -  -930  ; 

G  =  +-610,  H  =  +  -240,  K  =  --755. 

A        Az.  P.         O-C.        S.  O-C.         L.  M. 


Athens 

3-3 

150 

0  44 

-   8 

1  18 

-13 

1-4 

1-8 

Mostar 

3-6 

313 

0  31 

-25 

i  1  47 

?L 

(i  1-8) 

21 

Sarajevo 

3-7 

322 

i  1   16 

?S 

(i  1  16) 

-26 

(2-3) 

2-5 

Belgrade         e. 

3-9 

349 

e  1     6 

+   5 

i  2  30 

?L 

(i  2-5) 

3-9 

N. 

3-9 

349 

el     5 

+   4 

i  2  23 

?L 

(i  2-4) 

30 

Pompeii 

5-3 

270 

2   17 

?S 

(2  17) 

—    8 

— ■ 

Rocca  di  Papa 

6-7 

280 

e  1   32 

-10 

i  3     7 

+    5 

— 

5-3 

Pola 

6-8 

307 

e  2     0 

+  16 

— . 

— 

41 

4-4 

Vienna 

81 

335 

2   11 

+    8 

— 

— 

4-8 

6-3 

Padova 

8-3 

300 

2   25 

+  19 

5   16 

?L 

6-4 

— 

Lemberg 

90 

10 

— 

— 

— 

— 

e  101 

10-9 

Moncalieri 

10-8 

296 

— 

— 

4   54 

+    4 

7-2 

— 

Zurich 

11-2 

309 

e  2  54 

+    7 

e  6   18 

?L 

(e  6-3) 

• — 

Strasboiirg 

12-3 

312 

— 

— 

e  4  55 

-31 

6  7-0 

— 

Besangon 

12-7 

305 

7    33 

?L 

— 

— 

(7-6) 

7-8 

Helwan       e. 

13-7 

141 

8   50 

?L 

— 

— 

(8-8) 

— 

Hamburg 

14-8 

332 

— 

— 

— 

— 

e  7-8 

— 

Uccle 

15-4 

316 

— 

— 

e  6  44 

+    3 

e  8-8 

— 

Paris 

15-6 

307 

— 

— 

— 

— 

e  8-5 

11-8 

De  Bilt 

15-8 

320 

— 

— 

— 

— . 

c  81 

10-9 

Kew 

18-2 

312 

— 

— 

— 

— 

— 

12-8 

Eskdalemuir 

21-7 

320 

— 

— 

— 

— 

13-8 

— 

Additional  readings  :  Athens  gives  also  MN  =  +l-9m.  Mostar  iP  =lm.ls., 
MN  =  +lm.9s.  Sarajevo  P=+2m.4s.  Belgrade  iPN  =  +lm.7s.,  and 
lm.22s.,  iPE  = +lm.l4s.  Rocca  di  Papa  iP  =+ lm.40s.  Pola  MN  = 
+  4-8m.  Padova   SR,E  = +5m.25s.,   SRiN  = +6m.24s.  Moncalieri  eP 

=  2h.6m.3s.         Helwan    PN=+7m.50s.         De    Bilt   MN=+10-Sm. 


Oct.  21d.  22h.  20m.  54s.     Epicentre  46°-5N.  28°-3W.  (as  on  1918  Nov.  25d.). 

A  =  +  -606,  B  =  -  -326,  C  =  +  -725  ;  D  =  -  -474,  E  =  -  -880  ; 

G  =  +  -639,  H  =  --344,  K  =  --688. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Stonyhurst 

18-0 

56 

e  9     6 

?L 

— 

— 

(e91) 

10-6 

Edinburgh 

18-2 

50 

— 

— 

— 

■ — 

101 

Oxford 

18-3 

63 

e  4   20 

-   1 

— 

— 

90 

10-6 

Paris 

20-7 

72 

e  4  50 

+    1 

— 

— 

— 

101 

Tortosa 

21-5 

95 

5      1 

+    2 

8  55 

0 

11  0 

13-4 

Uccle 

21-8 

67 

e  5     2 

-    1 

e  8  57 

-    4 

e  101 

— 

De  Bilt 

22-3 

63 

— 

— 

e  9   12 

+    1 

e  111 

13-2 

Marseilles 

23-9 

85 

— 

— 

— 

— 

151 

— 

Strasbourg 

24-2 

72 

e  5  28 

_   2 

— 

— 

e  121 

— 

De  Bilt  gives  also  MN  =  +12-4m. 
Oct.  21d.     Readings  also  at  3h.  (near  Lick),  16h.  (Colombo). 

Oct.  22d.  21h.  18m.  50s.     Epicentre  34°0N.  4°0E. 

A  =  +  -827,  B  =  +  058,  C  =  +  -559. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

8. 

m.  s. 

8. 

m. 

m. 

Algiers 
Granada 
Tortosa 
Helwan 

E. 

2-9 

6-9 

7-3 

23-5 

i  0  46 
1  44 
1   53 

19   10 

+     1 
-     1 

+    2 
?L 

3     4 

-   3 

10 

1-2 

6-8 
19-2 

Helwan  gives  also  PN  ^^  +  lOm.lOs,     The  readings  are  probably  of  some  other 
ahock. 
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Oct.  22d.  Readings  also  at  Oh.  (near  Algiers),  2h.  (Barcelona),  4h.  (Vienna  and 
Belgrade),  71i.  (near  Oaxaca),  21h.  and  22h.  (near  Tacubaya),  23h.  (near 
Ootomari). 

Oct.  23d.  12h.  33m.  36.S.      Epicentre  37 'oN.  9°0AV. 

A  =  +  -784,  B  =  -  121,  C  =  +  -609  ;  D  =  -  156,  E  =  -  -988  ; 

G=^-601,  H=-095,  K  =  --793. 

A  Az.  P.  O-C.          S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.           s.  m.  m. 

San  Fernando            2-5  115  0  45  +    6  1   41  +32  2  1  2-3 

Coimbra                       2-7  9  0  43  +    1  1   15  +1  1-6  — 

Granada                      4-3  93  17  0  1  57  -    1  —  — 

Tortosa                        81  63  3   31  ?.S  (3   31)  -   9  4-5  4-8 

Barcelona                   9-4  62  —  —  —                —  e51  — 

No  additional  readings. 

Oct.  23d.  Readings  also  at  3h.  (near  Zi-ka-wei),  4h.  (La  Paz  and  near  Tokyo), 
5h.  (Helwan),  6h.  and  llh.  (Manila),  17h.  (Tiflis  (2)  ). 

Oct.  24d.  Readings  at  Oh.  (Rio  de  Janeiro  and  Helwan),  2h.  (Vienna,  Riverview, 
and  near  Mizusawa),  4h.  and  llh.  (Taihoku),  13h.  (Helwan),  llh.  (near 
Athens),  23h.  (Lick  and  near  Batavia). 

Oct.  25d.  Oh.  47m.  30s.      Epicentre  27"-0.S.  72'OW.  (as  on  1919  Feb.  20d.). 

A  =  +  -275,  B  =  -  -847,  C  =  -  -454  ;  D  =  -  -951,   E  =  -  -309  ; 

G  =  -140,  H  =  +  -432,  K  =  --891. 

A        Az.  P.        O-C.         S.        O-C.  L.  M. 


?L  — 


?S       (27   30)    -30  —  — 

De  Bilt  gives  also  MX  =  +59-8m. 

Oct.  25d.  15h.  4m.  25s.     Epicentre  37'ON.  20'oE.  (as  on  1920  June  12d.). 


La  Paz 

111 

19 

e  2   44 

Victoria 

88-3 

330 

— 

Stonyhurst 

100-5 

34 

e  38   30 

Eskdalemuir 

100-9 

33 

— 

Edinburgh 

101-2 

32 

— 

Uccle 

102-7 

40 

— 

De  Bilt 

103-7 

40 

— 

Hamburg 

106-9 

38 

— 

Helwan 

113-8 

67 

27   30 

5-4 

7-5 

35-7 

49-0 

(e  38-5) 

60-5 

49-5 

— 

54-5 

— 

— 

54-5 

e  54-5 

58-9 

e  58-5 

— 

A  =  +-748,  B 

=  +•280.  C  = 

=  +  -602  ; 

D 

=  +-350 

E  =  - 

--937  ; 

G  =  + 

-564, 

H  =  +  -2 

11,  K  = 

--799. 

A 

Az. 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

2°-S 

69 

e  0  43 

-    1 

1   15 

-    2 

1-3 

1-6 

Pompeii 

0-9 

311 

e  2  57 

«L 

— 

— 

(c  3-0) 

— 

Sarajevo 

7-0 

348 

e  1   28 

-18 

2   44 

-26 

— 

3-3 

Rocca  di  Papa 

7-6 

311 

e  1   59 

+    4 

3   35 

+    9 

— 

— 

Belgrade 

7-8 

0 

e  1    16 

-42 

i  2   22 

-69 

— 

2-4 

Pola 

9-2 

330 

2  35 

+  16 

— 

— 

— 

— 

Budapest 

10-5 

355 

— 

— 

e  4   20 

-23 

— 

5-2 

Vienna 

11-6 

346 

e  3     9 

+  16 

— 

— 

e  5-7 

6-2 

Helwan 

11-6 

125 

11   35 

2 

— 

— 

— 

— 

Lemberg 

131 

10 

— 



e  5   23 

-23 

— 

6-6 

.Strasbourg 

14-9 

326 

— 



e  6  23 

-   7 

— 

— 

Paris 

17-6 

318 

e  4     5 

-    7 

— • 

— 

e  8-6 

8-6 

Uccle 

ISO 

325 

. — 

■ — 

— 

— 

e  9-2 

— 

Hamburg 

18-1 

340 

— 

— 

e  7   35 

-   7 

— 

9-6 

Additional  readings  and  notes  :    Athens  gives  also  ePN  =  +0m.41s.  Rocca 

di  Papa  PRi=+4m.l7s.  Sarajevo  P  =  +lm.49s.  Belgrade  eP  = 
^  lm.44s.  These  readings  are  given  as  5hrs.  Paris  e  has  been  increased 
by  10m.  and  entered  as  V, 


G  =  + 

•016, 

H=-121,  K  = 

=  -•992. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

3°  5 

55 

1  3 

+  8 

1  49 

+  12 

2-4 

2  9 

3-5 

55 

1  2 

+  7 

1  46 

+  9 

2-3 

2-4 

18-0 

314 

4  22 

+  5 

8  59 

?L 

107 

12-5 

20-4 

309 

4  46 

0 

8  57 

+  25 

110 

12-2 

27-4 

149 

e  5  54 

-  8 

e  12  21 

+  93 

15  0 

19  4 

32-3 

8 

— 

— 

— 

— 

17-2 

35  1 

353 

14  55 

?SRi 

— 

— 

192 

— 

36-7 

4 

— 

— 

. — 

— 

e  19-4 

216 

53-2 

330 

— 

— 

— 

— 

26^5 

33  4 

82-6 

40 

— 

— 

e  22  35 

-18 

e  36-6 

— 

83-0 

40 

— 

— 

— 

• — 

e  38-6 

44  5 

83-0 

40 

— 

— 

— 

— 

e  36-6 

45  1 

150 

Oct.  25d.  15h.  45m.  25s.     Epicentre  7°0N.  82°-5W.  (as  on  1921  Mar.  12d.). 
A  =  +  130,  B  =  -  -984,  C  =  +  122  ;  D  -  -  991,  E  =  -  131  ; 


Balboa  Heights     e. 
N. 
Vera  Cruz 
Tacubaya 
La  Paz 

Georgetown  k. 

Chicago 
Toronto 
Victoria 
Uccle 
De  Bilt  E. 

N. 

Helwan  e.     106  8       56       64  35        ?L  —  —      (64-6)         — 

No  additional  readings. 


Oct.  25d.  Readings  also  at  Oh.  and  3h.  (near  Tokyo),  5h.  (Perth),  15h.  (near 
Tokyo  and  Mlzusawa),  20h.  (near  Zurich),  21h.  (La  Paz,  Helwan,  and 
De  Bilt),  22h.  (Uccle). 


Oct.  26d.  ^7h.  5m.  35s.    (i)  j  Epicentre  25°0N.  68°0E.  (as  on  1920  Jnly  lOd.). 

A  =  +  340,  B  =  +  -840,  C  =  +  423  ;          D  =  +  927,  E  =  -  -375  ; 

G  =  +  158,  H  =  +  -392,  K  =  -  -906. 

A  Az.  P.  O-C.          S.  O-C.        L.           M. 

o          e  m.  s.  s.         m.  s.  8.  m.          m. 

I  Bombav                 7-6  143  1  43  -12         3     6  -20  47         3-8 

II                                    7-6  143  —  —          2  52  -34  —         3  9 

I  Simla                     10-2  51  e  4  31  ?S      (e4   31)  -   4  e5-4           — 

n                                  102  51  e  4  20  ?S      (e4   20)  -15  e5-2           — 

iKodaikanal          17  3  147  6  55  ?S           (6  55)  -30  —           — 

11                                  17-3  147  7      2  ?S           (7      2)  -23  —           — 

I  Calcutta                18-8  94  7   31  ?S          (7   31)  -27  9-2           — 

II                                  18^8  94  8   14  ?S           (8   14)  +16  9-7           — 

I  Colombo                21-4  146  9   13  ?S          (9   13)  +20  11-4  13-8 

II                                 21-4  146  9   20  ?S          (9   20)  +27  11-8  12-5 

I  Taihoku                48-2  78  —  —    e  14     6  -110  —           — 

II  Hamburg              51-7  320  —  —         —  —  e323  343 

I  De  Bilt       E.        54  0  317  —  —         —  —  e  35  4  38-2 

I                       N.        540  317  —  —         —  —  e35-4  36-8 

II                       E.        540  317  —  —         —  —  e353  37-8 

II                       N.        540  317  —  —         —  —  e33-3  367 

I  Kew                       57-3  317  —  —         —  —  —  404 

I  Edinburgh           59  0  320  —  —         —  —  —  37^4 

I  Eskdalemuir        59  1  320  —  —         —  —  34-4           — 

No  additional  readings. 


Oct.  26d.  Readings  also  at  Oh.  (De  Bilt,  Lick,  Berkeley  (2),  and  Victoria),  Ih. 
and  2h.  (Apia),  4h.  (La  Paz),  17h.  (near  Balboa  Heights),  19h.  (near 
Simla  and  near  Vera  Cruz  and  Tacubaya),  21h.  (Apia). 


Oct.  27d.     Readings  at  5h.  (near  Tacubaya),  6h.  (Tiflie),  lOh.  (Azores),  19h.  (Apia). 


Oct.  28d.     Readings  at  4h.   (Manila),  6h.   (near  Manila  and  near  Tokyo),   7h. 
(Tiflis),  8h.  (Azores),  13h.  (Sydney). 
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Oct.  29d.      Readinars  at  Ih.  (Taihoku  and  La  Paz),  2h.  (Mizusawa),  3h.  (Rio  de 
Janeiro),  4h.  (Mizusawa),  lOh.  and  12h.  (near  Tacubaya),  22h.  (Azores). 


Oct.  30d.  Reading.?  at  6h.  (La  Paz),  7h.  (Manila  and  Batavia  and  near  Tacubaya), 
9h.  (near  Port  au  Prince  and  Porto  Rico  and  near  ilizusawa),  22h. 
(La  Paz). 


Oct.  31d.  Readings  at  Oh.  (La  Paz,  Helwan,  Uccle,  and  De  Bilt),  4h.  (Algiers), 
9h.  (near  Mizusawa),  lOh.  (near  Batavia),  16h.  and  22h.  (near  Tokyo), 
23h.  (near  Tacubaya,  Vera  Cruz,  Collnia,  and  near  Tokyo). 


Nov.  Id.     Readings  at  Ih.  (Helwan),  2h.  and  3h.  (near  CoHnia),  Sh.  (Helwan). 
15h.  (Belgrade),  19h.  (La  Paz),  211i.  (near  Apia),  23h.  (near  Marseilles), 


Nov.  2d.  3h.  38m.  Os.     Epicentre  17"0N.  99  -OW.  (as  on  1920  Oct.  Id.). 

A  =  -  150.  B  =  -  -945,  C  =  +  -292  ;  D  =  -  -988,  E  =  +  156  ; 

G  =  -0i6,  H  =  --289,  K  =  --956. 

A       Az.  P.       O-C.         S.  0-C.         L.         M. 


o 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Oaxaca 

21 

90 

0     0 

-33 

— . 



0-3 

0-4 

Puebla 

2-2 

20 

1     6 

?S 

(1     6) 

^    6 

1-7 

1-9 

Tacubaya 

2-4 

356 

0   53 

-rl6 

— 

— 

1-4 

2-2 

Vera  Cruz 

3-5 

51 

1     3 

+    8 

— 

— 

1-9 

21 

Mazatlan 

9-3 

313 

— 

— 

— 

— 

— 

4-3 

Tucson 

X. 

18-7 

327 

4   28 

+    3 

8      5 

-f-10 

10  0 

12-7 

Chicago 

26-7 

19 

0  40 

-15 

10   29 

-   6 

14-0 

— 

Ann  Arbor 

N. 

28-5 

24 

11   18 

?S 

(11   18) 

+  10 

18-0 

— 

Lick 

N. 

28-5 

320 

— 

— 

— 

e  16  0 

— 

Georgetown 

291 

37 

— 

— 

— 

— 

e  19-0 

— 

Berkeley 

29-2 

320 

e  5  42 

-38 

— 

— 

e  14-5 

16-3 

Toronto 

31-4 

28 

— 

— 

— 

— 

1  231 

26-3 

Victoria 

37-2 

333 

— 

— 

— 

— 

17-2 

24  0 

La  Paz 

45-2 

136 

8   25 

-   9 

e  15   39 

+  21 

22-4 

25  0 

Kew 

82-1 

39 

51      0 

?L 

— 

— 

(51-0) 

58  0 

Paris 

84-7 

40 

— 

— 

e  38     0 

?L 

48-0 

— 

L^ccle 

85-0 

39 

— 

— 

e  23   18 

-    1 

e47-0 

— 

De  Bilt 

85  1 

37 

— 

— 

e  23   24 

+    4 

e  44  0 

— 

axaca  readinj 

gs  are  increased  b; 

y  Imlu 

Berkeley  gives 

also  eN  =  +17 

m.Os. 

Nov.  2d.  7h.  56m.  40s.     Epicentre  12°  OS.  78°-5W. 


A  =  +-195, 

B  =  - 

•958,  C 

=  -•208 

;         D  =  -980, 

,  E  =  - 

-199; 

G  = 

-041, 

H  =  +204,  K 

=  -•978. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  6. 

s. 

m. 

m. 

La  Paz 

110 

115 

2  44 

0 

(4   54) 

0 

4-9 

5-3 

Rio  de  Janeiro 

35-3 

113 

e  9   26 

? 

— 

17-3 

— 

Vera  Cruz       e. 

35-7 

331 

— 

— 

— 

— 

22-3 

22-8 

Tacubaya 

37-4 

328 

(6   45) 

-48 

(13   38) 

+    8 

13-6 

21-31 

Cliicago 

54-4 

353 

10      0 

+  25 

17      5 

-   9 

25-5 

— 

Ithaca 

54-5 

3 

— 

— 

— 

- — 

34  8 

— 

Ann  Arbor  x. 

54-5 

357 

25   20 

?L 

— 

— 

(25^3) 

33-3 

Toronto 

55-6 

359 

— 

— 

e  18   38 

+  69 

e  29  3 

31  9 

Victoria 

72-2 

331 

— 

— 

20     7 

-45 

28  0 

44-2 

San  Fernando 

83-3 

50 

— 

— 

— 

— 

— 

51-3 

Rio  Tinto 

83-4 

49 

22   20 

.',S 

(22   20) 

-41 



52-3 

Honolulu      E. 

84-9 

293 

— 

— 

— 

— 

e  40-3 

— 

Tortosa 

89-7 

48 

— 

— 

— 

— 

e  39-3 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

5 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Algiers 

90-6 

52 

e 

17   59 

?PRi 

— 

— 

41-3 

55-3 

Barcelona 

910 

48 

— 

— 

— 

— 

40-3 

50-8 

Eskdalemuir 

91-7 

34 

— 

— 

i  24   43 

+  11 

40-3 

— 

Kew 

92-2 

38 

46   20 

?L 

— 

— 

(46-3) 

58-3 

Paris 

93-2 

40 

e 

22  20 

?PR, 

— 

— 

49-3 

— 

Marseilles 

93-8 

46 

— 

— 

— 

— 

c  43-3 

— 

Wellington 

94-2 

226 

— 

— 

e  24      2 

-56 

45-2 

47-3 

Uccle 

94  S 

39 

e 

18    20 

?PR, 

e  25      2 

_    2 

e  40-3 

— 

Christchurch 

95  0 

224 

24    20 

?S 

(24    20) 

-46 

52-3 

66-3 

De  Bilt         E. 

95-6 

38 

— 

— 

e  26  41 

+  89 

e42-3 

51-7 

N. 

95-6 

38 

— 

— 

e  25   13 

+    1 

e  41-3 

44-6 

Moncalieri 

95-8 

45 

e 

15   16 

-f88 

26   27 

+  73 

42-4 

56-1 

Pola 

1001 

45 

— 

— 

— 

— 

43-3 

— 

Riverview 

114-2 

224 

— 

— 

c  35   20 

?SR, 

e  54-7 

60-8 

Sydney 

114-2 

224 

28   26 

?S 

(28   26) 

+  22 

57-1 

60-1 

Tiflis 

122-6 

47 

e 

15      8 

-47 

— 

— 

— 

16-5 

Kodalkanal 

156-3 

92 

75   32 

?L 

— 

— 

(75-5) 

— 

Additional  readings  :     Chicago  PRj  = +llm.57s.  Toronto  e  = +24ni.l4s., 

eL  =  +43-9m.  San     Fernando     MN=+4S-3m.  Honolulu     eN  = 

+  36m.20s.        Eskdalemuir  eE  = +24m.20s.      Wellington  PR,  =  + 16m.32s., 
eSR,= +31m.50s.,    eSRo  = -;-37m.32s.,    L  =  +70-5ni.  Christchurch  S  = 

+  32in.8s.  MoucaUeri   MX  =  +57 -5m.  River\-iew  MN=+61-lm. 

Sydney  L  =  +36-0m.,  P=+48m.32s.         Tiflis  e=+16m.8s. 


Nov.  2d.  Readings  also  at  Oh.  (Lick),  2h.  (Tucson,  Vera  Cruz,  Oaxaca  (2), 
Puebia,  Tacubaya  (2),  Mazatlau,  and  La  Paz),  3h.  (Victoria,  Oaxaca, 
Tacubaya,  and  Vera  Cruz).  7h.  (Colombo  and  La  Paz),  8h.  (La  Paz  and 
Granada),  9h.  (Kodalkanal),  12h.  (Tacubaya),  15h.  (Ottawa  and  Algiers), 
16h.  (Algiers  and  La  Paz),  17h.  (Hehvan),  19h.  (near  Tokyo),  20h.  (Apia, 
and  Ottawa),  21h.  (Riverview),  22h.  (Helwan). 


Nov.  3d.  17h.  13m.  36s.     Epicentre  43°  ON.  6°-5W. 

A  =  +  -727,  B  =  -  -083,  C  =  +  -682  ;  D  =  -  -113,   E  =  -  -994  ; 

G  =  +-678,  H  =  --077,  K  =  --731. 

A        Az.            P.        O-C.          S.        O-C.  L.  M. 

o          o           m.  s.         8.          m.  s.  s.  in.  m. 

Tortosa                        5-7      110          1   28            0         —  —  3-2  3-9 

Granada                      6-2      158          1   37      +    2          2  53  +   4  —  — 

Barcelona                   6-6     101         —             —      e  3  31  +31  4  0  — 

Besancon                     9-8       59          4   12        ?S          (4   12)  -11  —  — 

Strasbourg                11-4       56          —              —      e  4  48  -16  —  — 

Simla                          65-1        70    e  20     0        ?S     (e  20     0)  +34  —  — 

No  additional  readings. 


Nov.  3d.  Readings  al.so  at  Ih.  (near  Tacubaya),  31i.  (Tailioku).  4h.  (Hong  Kong), 
6h.  (near  Tacubaya,  Vera  Cruz,  and  Oaxaca),  7h.  (Taihoku),  12h.  (near 
Apia),  13h.  (Hehvan),  14h.  (near  Apia),  19h.  (La  Paz  and  Rio  Tinto), 
22h.  (Rio  Tinto),  23h.  (Helwan). 


Nov.  4d.     Readings  at  5h.  (near  Mizu.sawa),  llh.  (Helwan). 


Nov.  5d.  Readings  at  Oh.  (Zi-ka-wei),  5h.  (Tokyo),  7h.  (near  La  Paz),  12h. 
(Vienna),  llh.  (Strasbourg),  20h.  (Uio  Tinto,  Merida,  and  Vera  Cniz), 
21h.  (Christchurch  (2),  Wellington,  and  Riverview),  22h.  (Helwan, 
Mostar,  and  Tiflis),  23h.  (Tiflis). 
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Nov.  6d.  16h.  54m.  50s. 


A  =  --944,  B  =  -116,  C  = 
G  =  +307,  H 


Epicentre  IS^-OS.  173°0W.  (as  ou  1920  May  26(i.). 

309;         D  =  -122,  E  = +993  ; 
+  ■038,  K  = 


Apia 

Wellington 

Riverview 

Sydney 

Melbourne 

Honolulu 

Victoria 

Hong  Kong 

La  Paz 

Chicago 

Eskdalemuir 

De  Bilt 

Kew 

Uccle 

Vienna 

Moncalieri 

H  el  wan 

Rio  Tlnto 


A 


4 

25 

35 

35 

41 

42 

79 

81 

98 

98 

141 

145 

146 

147 

148 

153 

154 

156 


Az. 

17 

202 

236 

236 

233 

21 

31 

297 

111 

49 

9 

2 

8 

4 

349 

359 

303 

28 


P. 

m.  s. 
1  20 

12   58 


i  56 


44 

84 


Additional  readings  :      Apia  gives  also 
+ 18 •2m.         Chicago  L  =  +53 ■2m. 


m.  s. 
1  56 


0-C. 

s. 
+  13 

—  e  11  52 

?S        (12  58) 

—  e  14  58 

—  (22  59) 

—  35      1 


■951. 
S.        O  -C. 


s.  m. 

-   2  — 


-74 
-  8 
+  29 

+  38 

?SRi 


13-4 
16-2 
19-3 

0  190 
23^0 
42-2 
49^4 

e  462 
69^2 

e  85^2 


«L  —  — 

—    e  59   20  ? 

ISRi         —  — 

?L  —  — 

MZ  =  +3  3m. 
De  BUt  eLN  = 


e  75^2 
(i  56^1) 

73^8 


M. 

m. 

2  3 
14  2 
19-8 
23  7 
35  2 

40-2 

510 


—         —  —  —       93^2 


86^0 


Riverview 
-88  ■2m. 


(84^2)      93-2 
MN  = 


Nov.  6d.  Readings  also  at  4h.  (near  Mostar),  5h.  (Riverview),  9h.  (2)  and  lOh. 
(Christ church),  14h.  (Vera  Cruz  and  Tacubaya),  15h.  (Christchurch  (2)  ), 
17h.  (near  Tokyo),  19h.  (Hong  Kong  and  Zi-ka-wei). 


1921.     Nov.  7d.  15h.  59m.  40s.       Epicentre  6°  5N.  126°  OE. 


A  =  -  584,  B  =  +  804,  C  =  +  113  ; 
G  =  --066,  H=  +^092 


(as  on  1921  Sept.  2 2d.). 

D  =  +  ^809,  E=  +^588 


K  =  --994. 


Several  readings  of  S  at  European  Stations  are  noteworthy. 


A 

Az. 

P. 

0-C 

S. 

O-C. 

L. 

M. 

„ 

;, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

9-5 

330 

e  2   24 

+    1 

4   50 

+  34 

5-4 

5  9 

Taihoku 

19  0 

347 

e  4   20 

-    9 

— 

— 

7  5 

— 

Hong  Kong 

19-5 

326 

4   26 

-    9 

— 

— 

7^9 

9-7 

Batavia 

22  9 

237 

e  5   22 

+    6 

i  9  38 

+  15 

e  15^8 

— 

Zi-ka-wei 

25  0 

351 

e  5   36 

-    2 

e  9  48 

-15 

— 

12  4 

Hukuoka 

27-4 

8 

6      1 

-    1 

(11   31) 

+  43 

115 

— 

Kobe 

29  4 

15 

e  5  58 

-24 

e  9   33 

?PRi 

— • 

17^8 

Osaka 

29  5 

16 

6  35 

+  12 

— 

— 

— 

15  5 

Tokyo 

31-8 

21 

e  6   21 

-24 

— 

— 

— 

— 

Tyosi 

323 

23 

e  6   32 

-19 

— 

— 

e  15-2 

14  5 

Mito 

32^7 

22 

5   10 

-104 

— 

— 

131 

161 

Perth 

396 

194 

— 

— 

13   54 

-   6 

23  5 

— 

Calcutta 

39-7 

299 

7   50 

-   2 

17    14 

?SR, 

25^8 

— 

Colombo 

45-9 

273 

12  20 

? 

17   20 

+  113 

21  3 

21  8 

Riverview 

46^8 

151 

e  8   38 

— 's 

e  15  26 

-12 

e  22^0 

25-8 

Sydney 

469 

151 

8   32 

-14 

15  50 

+  10 

24-8 

26  4 

Melbourne 

47-7 

160 

c  11     8? 

?PR, 

i  16   20 

+  30 

194 

22  1 

Kodaikanal 

48-2 

278 

8   56 

+    1 

(15   38) 

-16 

15-6 

32  4 

Bombay 

53^2 

289 

17    33 

?S 

(17    33) 

+  34 

— 

30^8 

Apia 

65^0 

109 

— 

— 

— 

— 

30-3 

— 

Wellington 

65  4 

141 

e  11   20 

+  33 

19   56 

+  26 

333 

37  3 

Honolulu        E. 

74^7 

69 

11   52 

+    5 

21      3 

-19 

34-6 

34^8 

Tiflis 

791 

313 

— 

— 

e  23    20 

+  67 

36-3 

49  3 

Helwan           e. 

90-8 

300 

13   20 

0 

— 

— 

— 

— 

Belgrade 

963 

317 

e  14  46 

+  55 

e  24      1 

-78 

e  45  1 

61  9 

Budapest 

964 

319 

e  3  50 

? 

e  18   20 

?PRi 

e  46-3 

— 

Vienna 

97^9 

320 

— 

— - 

— 

— 

e  47  ^3 

59^6 

Victoria 

98-6 

40 

13    16 

-47 

21     9 

? 

31  0 

51  1 

Hamburg 

99  7 

327 

c  18    20 

.'PR, 

c  24  44 

-69 

46  3 

601 

Pola 

100^7 

319 

24   20? 

?S 

(24    20  0 

-102 

e  523? 

64-4 

Strasbourg 

102-4 

321 

e  13  20 

-62 

26    10 

-   9 

c  493 

61^5 

Continued  on  next  pane. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

VI.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Rocca  dl  Papa 

102°6 

315 

e  22   14 

? 

25   14 

-66 

e  50-2 

65-2 

Berkeley 

z. 

102-8 

49 

e  18      3 

?PR, 

— 

— 

e  47-1 

48-7 

De  Bllt 

E. 

102-9 

327 

— 

— 

— 

— 

e  49-3 

600 

N. 

102-9 

327 

— 

— ■ 

— 

— 

e  47-3 

55-5 

Dyce 

X. 

103-7 

334 

25   32 

?S 

(25   32) 

-58 

49-8 

55  0 

Uecle 

104  0 

326 

— 

— 

— 

— 

e  48-3 

61-2 

Moncalieri 

104-6 

320 

e  18   10 

?PRi 

27   47 

+  69 

48-9 

63-4 

Besancon 

104-S 

321 

12  49? 

-104 

26  27 

-13 

53-3 

— 

Edinburgh 

105  0 

333 

— 

— 

e  42  20 

? 

45-3 

65-8 

Eskdalemuii 

105-4 

333 

e  14   19 

-17 

e  26     5 

-41 

47-3 

65-8 

Kew 

106-1 

328 

25   20 

?S 

(25   20) 

-93 

— 

68-3 

Paris 

106-1 

324 

e  19     6 

?PRi 

e  26  37 

-16 

49-3 

56-3 

Oxford 

E. 

106-4 

328 

— 

— 

28   27 

+  91 

51-3 

64-8 

Marseilles 

106-9 

320 

— 

— 

— 

— 

e  49-3 

— 

Cape  To%\-n 

108-1 

235 

25   11 

?S 

(25    11) 

-120 

— 

— 

Barcelona 

109-9 

319 

— 

— 

e  34  44 

?SRi 

e  52-9 

66  0 

Tortosa 

111-2 

319 

— 

— 

— 

— 

e  51  -3 

73-6 

Algiers 

111-4 

313 

— 

— 

— 

— 

e  57-3 

72-3 

Granada 

115-9 

316 

19   34 

?PR, 

31   16 

+  179 

— 

— 

San  Fernando 

118-0 

318 

21      8 

?PRi 

30   26 

+  112 

— 

76-3 

Chicago 

122-8 

29 

— 

— 

29   50 

+  40 

36-8 

— 

Toronto 

124-9 

20 

— 

— 

e  27      8 

-137 

e  64-6 

92-8 

La  Paz 

162  9 

127 

i  20   12 

[+    2] 

34   50 

2 

74-5 

82-4 

Additional    readings:     Manila    gives    also    MX  =  +5 -em.  Batavia    iP  = 

+  5ni.24s.,     i=+5m.41s.,     and      +12m.20s.,     e  =  +16m.31s.  Zi-ka-wei 

iPSX  = +10m.25s.,  MX  = +15-0m.  Kobe  MX  =+ 15 -3m.  Osaka  MX' 

=  -rl40m.  Perth    PR,  = -9m.43s.  Riverview    eP=+9m.ls.,    PS  = 

+  15m.42s.,  eSRi= +18ni.38s.  and  +19m.2s.,  MZ=+28-5m.,  MX  = 
+  28  •6m.  Sydney     SRi  = -i- 18m.50s.  WeUington     ePRj  =  +  14m.44s., 

SR,  = +24m.38s.  Honolulu    SX  =  +21m.8s.  Tiflis    MX  =  +41-3m. 

Belgrade  PR,  =  +17m.49s.,  PR,  =  +19m.lls.,  SR,  =  +  26m. 5s.,  L  =  +57 -8m. 
Hamburg  MX  =  +57-6m.,   MZ  =  -r58-7m.  Pola   eS  =- +35m.20s.?    MX  = 

+  64-lm.  Strasbourg      MX=+56-8m.  De      Bilt      ePR,  =  +  18m.24s. 

Epicentre  6  •2X.    127  =  -2E.  Dvce  SX  = +33m.32s.   (?SRi).     Uccle  MX  = 

-57  ^m.  Moncalieri  MX  =  f66-8m.  Eskdalemuir  ePRiX  = +18m.37s., 
MX  =  +56-5m.  Paris  eSX  =  + 26m.31s.  San  Fernando  MX  = +80 -Sm. 
Toronto  e  = +33m.26s.  ( ?SRi),  eL=+66-lm.,  -SOOm.  and  +90-8m., 
ehi  =  +100 -em.         La  Paz  L  rep.  =  +98 -5m. 

Xov.  7d.  Readings  also  at  3h.  (Vera  Cruz  and  near  Tacubaya),  4h.  (near  Mizu- 
sawa),  5h.  (Taihoku.  Ottawa,  and  near  Mizusawa),  6h.  (Taihoku  and  near 
Mizusawa),  8h.  (La  Paz),  16h.  (near  Tokyo  and  Mizusawa  (2)  ). 

Xov.  8d.  Readings  at  Oh.  (Taihoku),  2h.  (Belgrade),  4h.  (Ottawa),  lOh.  (Manila), 
llh.  (Christchuroh),  15h.  (Batavia),  16h.  (Dehra  Dun  and  Adelaide). 

Xov.  9d.  Readings  at  Oh.  and  Ih.  (Taihoku),  2h.  (near  Manila),  12h.  (near  Port 
au  Prince),  llh.  (near  I^a  Paz),  17h.  (near  Mizusawa),  18h.  (Helwan), 
23h.  (near  Mizusawa). 

Xov.  lOd.  Readings  at  Oh.  (La  Paz),  7h.  (near  Port  au  Prince),  9h.  (Vera  Cruz 
and  near  Tacubaya),  16h.  (Batavia),  19h.  (De  Bilt,  Hamburg,  Helwan, 
Tiflis,  and  near  Mizusawa). 

Nov.  lid.  Ih.  18m.  45s.     Epicentre  34°-2N.  77°-5E.  (as  on  1917  May  9d.). 
A  =  +  179,  B  =  +  -808,  C  =  +  -562  ;  D  =  +  -976,  E  =  -  -216  ; 

G  =  +  122,  H  =  +  -549,  K  =  -  -827. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 


(6  51) 


—  —    e  20   15 


o 

o 

m.  8. 

s. 

Simla 

31 

185 

e  0  45 

-    4 

Dehra  Dun 

3-9 

174 

1    15 

+  14 

Bombay 

15-8 

197 

6   51 

?S 

Colombo 

27-4 

175 

14   33 

?L 

Helwan 

E. 

39-0 

276 

20   15 

?L 

Hamburg 

50-2 

316 

— 

— 

De  Bilt 

N. 

53-3 

313 

— 

— 

Kew 

56-7 

314 

— 

— 

Eskdalemuir 

57-5 

319 

— 

— 

6. 

m. 

m. 

— 

e  1-6 

— 

+     1 





(14-6) 
(20-2) 

17-4 



e  20-2 

30-2 

?SR. 

e  27-2 

29-5 

39-2 

—       30-2  — 


Xo  additional  readings. 
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Nov.  lid.  14h.  30iu.  12ti.      Epicentre  51"0N.  179"oW.  (as  ou  1920  Oct.  28d.). 


A  =  -  -629, 

B  =  --005,  C 

=  +  ■777 

;        D 

=  -■009 

,  E  = 

+  1000  ; 

G  =  - 

■777, 

H  =  -007,  K  = 

-•629. 

Very  uncertain. 

A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

o 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Honolulu 

34  1 

142 

e  15  32 

?L 

— 

— 

18  6 

18-8 

Victoria 

35-6 

73 

— 

— 

— 

— 

15-4 

237 

Berkeley         e 

41-7 

86 

— 

— 

— 

— 

e  21  7 

24  2 

Chicago 

600 

60 

10   18 

+    6 

18    IS 

-   5 

e  29^0 

— 

Toronto 

62-8 

53 

— 

— 

— 

e  34  3 

— 

Washington 

67-0 

56 

— 

— 

— 

— 

e  418 

— 

De  Bilt 

76-8 

357 

— 

—    e 

27    18 

?SR, 

e  44^8 

562 

Moncalieri 

83-8 

355 

e  18   13 

?PRi 

28   32 

?SR, 

40  3 

Coimbra 

88-4 

7 

— 

— 

— 

— 

e  29  8 

— 

Helwan           k 

94-7 

334 

25  48 

?S 

(25  48) 

+  45 

— 

Additional  readings:  Honolulu  gives  also  eN  = +17ui.50s.,  MN=+19-6m. 
Berkeley  eZ  =  + 23m. lis.  Chicago  L  = +34  Om.  Toronto  L  =36  501., 
eL  =  +44  1m.  De   Bilt  MN=+53-2m. 


1921.     Nov.  lid.  18h.  36m.  6s.      Epicentre  8°  ON.  128°  OE. 


(As  on  1919  Mar.  21d.). 
A  =-610,  B  =  +^780,  C=  +  -139  ;  D=  +-788,  E 


+  •616 


G  = 

■086, 

H=  +110,  K 

=  -•990. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

9 

5 

314 

e  2   27 

+    4 

5     6 

+  50 

5-8 

— 

Taihoku 

18 

1 

341 

4   20 

+    2 

7   50 

+    8 

10-4 

15  3 

Hong  Kong 

19 

6 

319 

4   24 

-12 

(8   14) 

-    1 

8^2 

104 

Zi-ka-wei 

24 

0 

346 

5   19 

-    9 

e  9  43 

-    1 

e  116 

14  0 

Nagasaki 

24 

8 

4 

5  34 

-   2 

— 

— 

10  4 

118 

Batavia 

25 

5 

237 

e  5  40 

-   3 

e  9  32 

-41 

— 

10  3 

Hukuoka 

E. 

25 

7 

5 

5  51 

+    6 

11   17 

+  61 

194 

24  6 

Osaka 

27 

5 

13 

6   12 

+    9 

11   29 

+  39 

164 

16  9 

Kobe 

27 

5 

13 

5  59 

-   4 

10  47 

-   3 

14  7 

14-6 

Tokyo 

29 

7 

20 

6   27 

+    2 

7      1 

? 

7^8 

8^6 

Tyosi 

30 

1 

22 

6  42 

+  13 

13  53 

? 

23^8 

23  2 

Mito 

30 

6 

20 

6  31 

-   3 

— 

— 

13  7 

23-9 

Mizusawa 

E. 

33 

3 

19 

6  53 

-   6 

12   26 

-   3 

Hakodate 

35 

6 

16 

e  7    13 

—    5 

— 

— 

— 

10-6 

Ootomari 

40 

7 

14 

7   42 

-19 

(13  56) 

-21 

13-9 

28-0 

Calcutta 

40 

8 

297 

2  36 

{ 

— 

— 

91 

17-2 

Perth 

41 

6 

195 

7   51 

-17 

9   55 

?PR, 

141 

Adelaide 

44 

1 

167 

8   30 

+    3 

i  14   36 

-27 

e  22-1 

31-8 

Riverview 

47 

2 

154 

e  8   42 

-    6 

i  15   30 

-14 

e  21-9 

25  8 

Sydney 

47 

2 

154 

9     0 

+  12 

15   42 

-   2 

229 

26-3 

Colombo 

47 

8 

271 

9     6 

+  13 

(15  54) 

+    3 

159 

17-4 

Melbourne 

48 

4 

161 

9  30 

+  34 

14     6 

-113 

17  0 

35  2 

Kodaikanal 

49 

9 

277 

(9  24) 

+  18 

94 

33  0 

Dehra  Dim. 

51 

7 

304 

7   54 

? 

— 

— 

— 

— 

Bombay 

54 

5 

288 

9  40 

+    4 

17    12 

-   3 

25-4 

29-8 

Apia 

63 

6 

110 

e  10  54? 

+  18 

19   22 

+  14 

30-9 

36-9 

Honolulu 

E. 

72 

3 

70 

11   49 

+  17 

21   16 

+  22 

34  0 

45  9 

N. 

72 

3 

70 

11   31 

-    1 

— 

— 

— 

43-2 

Tiflis 

79 

7 

311 

e  11  54 

-23 

e  22   12 

-   8 

35-7 

40  9 

Sitka 

E. 

86 

9 

33 

— 

— 

i  23  41 

+    1 

42-4 

44  6 

Helwan 

E. 

91 

7 

301 

13  30 

+    5 

63  8 

Lemberg 

92 

8 

321 

e  14     0 

+  29 

24  42 

-   1 

e50  2 

615 

Victoria 

96 

1 

40 

(12  55) 

-55 

(24   14) 

-63 

24  2 

50-8 

Athens 

E. 

96 

1 

310 

e  14     0 

+  10 

i  24   11 

-66 

e  38^9 

56-7 

N. 

96 

1 

310 

— 

— 

e  24     6 

-71 

— 

54-6 

Budapest 

96 

6 

320 

e  13   27 

-25 

23  54 

-88 

e  43  9 



Belgrade 

96 

8 

318 

e  13  48 

-   5 

i  24   27 

-57 

e  319 

47-2 

Vienna 

98 

0 

321 

13  42 

-18 

25     0 

-36 

e  44  4 

49  4 

Hamburg 

99 

4 

328 

e  13  58 

-   9 

i  24  40 

-70 

e  41-9 

55  5 

Berkeley 

E. 

100 

3 

49 

14   17 

+    5 

25   28 

-31 

47-5 

52-3 

Pola 

100 

9 

318 

e  14     4 

-11 

e  24  57 

-67 

e  43  0 

64  1 

Lick 

N. 

100 

9 

49 

e  20   54 

?PRi 

— 

— 

— 

509 

Pompeii 

E. 

102 

0 

315 

e  15  54 

+  94 

24  54 

-81 

43  9 

53-9 

Padova 

102 

0 

320 

14     4 

-16 

24  55 

-80 

46  2 

68-2 

De  Bilt 

102 

7 

328 

e  14   14 

-10 

e  24  54 

-87 

e  45-9 

64  3 

Continued  on  next  pacfe. 
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Rocca  di  Papa      e. 

X. 

Strasbourg 

Zurich 

Dyce 

Uccle 

Edinburgh 

Besancon 

JHoDCalieri 

Eskdalemuir 

Kew 

Paris 

Oxford  E. 

Marseilles 

Barcelona 

Cape  Town 

Tortosa 

Algiers 

Granada 

Cotmbra 

Rio  Tinto 

San  Fernando 

Chicago 

St.  Louis  E. 

Ann  Arbor  E. 

N. 

Toronto 

Northfield 

Ithaca 

Georgeto%vn  x. 

Washington 

Cheltenham  N. 

Vera  Cruz 

Port  au  Prince 

Porto  Rico  E. 

La  Paz 

Additional    readings:      Zi-ka-wei     gives     also     iPSN  = +10m.lls.,      PSE  = 
-rlOm.lSs.,     MN  =  +15-7ni.  Batavia    iS  = +5ni.43s.,    i=+6m.38s., 

and     -flOm.is.  Osaka    MN=+19-8m.  Kobe    MN  =  +20-0m. 

Tokvo    IkLNT  =  +  8  •8m.  Tyosi    MX  =  +  24  •4m.  :Mito    MX  =  -M7  -Sm. 

Mizusawa      PX  =  -f6m.50s.  Hakodate     MX'=-t-9-0m.  Adelaide 

iPRi  = +10m.6s.,     i= -film. 18s.,     e=+16m.54s.  Riverriew     eP  = 

+  9m.l0s.,  PS  = -rl5m.42s.,  and  -rl6m.l9s.,  iSRi  = +18m.57s.,  and 
+  19m.5s.,  SR2= -r20m.l4s.,  MZ=+349m.,  MX  =  +35-4m.  Sydney 
SRi= +18m.54s.  Colombo  S  = -I- llm.6s.  (?PRi).  Melbourne  SR,  = 
+  15m.0s.  Apia  e=+llm.4s.  and  ^llm.26s.,  PRi  = +13m.54s.,  and 
+  16m.9s.,  MN  =  +33-9m.,  To  =18h.36m.44s.  Epicentre  1  =  ^5S.  128°-0E. 
Tiflis  e=+34m.54s.  Sitka   eX  =  +24m.7s.         Victoria   SV  = +13m.54s., 

MV=+41-4m.  Athens    PRi  =  +  17m.36s.  Belgrade    iP  =  +  13m.55s., 

PRiX  =  +17m.l4s.  Vienna    PR.X  = +17m.48s.,    PRjE  = +20m.l6s., 

PR2N  = +20m.l7s.,     SN  =  +25m.9s.,     MZ  =  +65-4m.  Hamburg     MX  = 

+  50^0m.,      MZ=+628m.  Berkeley    IE  =  ■4-24m.48s.  Pola    MX  = 

-f-61-6m.  DeBilt   ePRi  = -4-18m.26s.,  MX  = +55  8m.,  To  =18h.35m.548. 

Strasbourg     MX  =  +56^1m.,     MZ  =  +65-4m.  Rocca    di    Papa     ePE  = 

+  14m.6s.,  iPX  = +17m.30s.,  eLE  =  +38-lm.  Dyce  SE  =  +24m.56s. 
Uccle  P=+14m.22s.,  PR,  = +18m.30s.,  MX  =  +49^9m.,  MZ  =  +65-4m. 
Edinbxirgh    PR,  =  + 19m. 3s.  Moncalieri    MX  =  -r69-4m.  Barcelona 

PR,  =  +2om.29s.,MX  =  +694m.  Algiers  PR,  =  +19m.20s.,L=  +479m. 

Granada  gives  its  readings  as  on  12d.  San  Fernando  MX=+79-lm. 
St.  Louis  gives  L  as  P  of  a  following  shock.  Toronto  PR,?  =  +18m.42s., 
eL  =  +493m.,  L  =  +60-8m.  Ithaca  eE  = +31m.54s.,  eX  = +36m.54s., 
eE  = +37m.54s.,      eLE  = -r53-9m.,      e=-+80m.l2s.  Georgetown      eE  = 

-f  19m.24s.,  eLE  =  +51-6m.,  eLX  =  -roO-om.,  LE  =  +65-4m.  Washington 

L=+75-9m.  Cheltenham    PR.N  = +21m.33s.,     eE=+39m.l4s.     and 

+  44m.3s.,  ME  =+84 •em.  La  Paz  iS=+35m.0s.,  L?  =  +66-3m.,  MX  = 
+  89-5m.,  L  (rep.)= +92  2m. 

Nov.  lid.  Readings  also  at  2h.  (La  I'az),  6h.  (Manila),  7h.  (De  Bilt),  16h.  (Manila 
and  near  Athens),  18h.  (Manila),  19h.  (Georgetown). 

Xov.  12d.  Readings  at  ;{h.  and  Gh.  (Ottawa),  12h.  (ueai-  Xagasaki),  loh.  (Sara- 
jevo), 16h.  (La  Paz),  17h.  (La  Paz  and  Colombo),  19h.,  20h.,  and  21h. 
(La  Paz),  23h.  (near  Batavia). 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m. 

6. 

s. 

m.  s. 

s. 

m. 

m. 

102-9 

316 

i  14 

21 

-   4 

i  24  56 

-87 

e  33-3 

53-7 

102-9 

316 

i  14 

20 

—    5 

i  25     4 

-79 

e  34-7 

55  1 

1031 

322 

e  14 

11 

-15 

e  26     7 

-18 

e  43-9 

64-4 

1031 

321 

e  14 

10 

-16 

e  24  59 

-86 

— 

— 

103  2 

335 

18 

36 

?PR, 

24  46 

-100 

43-3 

52-7 

103  8 

327 

e  14 

14 

-15 

24   54 

-97 

42-9 

65-2 

104-5 

333 

e  14 

6? 

-26 

25     6 

-92 

42-9 

66-4 

104-7 

323 

14 

53? 

+  20 

25      7 

-92 

50-9 

— 

1048 

321 

i  14 

11 

-22 

27   58 

+  78 

40-8 

68-4 

104  9 

333 

— 

- 

— 

23   54 

-167 

— 

— 

105  9 

330 

18 

54 

?PR, 

— 

— 

— 

68-9 

105  9 

325 

e  18 

55 

?PR, 

e  25     0 

-Ill 

46-9 

55-9 

106-2 

330 

18 

46 

?PR, 

25   11 

-103 

34-4 

71-1 

107-1 

320 

e  19 

6 

?PR, 

e  29   10 

+  128 

e  48-9 

52-8 

110-1 

319 

e  19 

7 

?PR, 

28  40 

+  71 

e46-7 

64-1 

110-6 

236 

18 

10 

[-14] 

25  30 

-123 

— 

26-1 

111-4 

320 

19 

24 

?PR, 

29     3 

+  82 

42-4 

63-4 

111  8 

314 

e  14 

25 

-41 

25  31 

-133 

44-9 

72-9 

116-1 

318 

e  19 

19 

?PR, 

i  30     7 

+  108 

— 

— 

117-3 

323 

e  19 

59 

?PRi 

29  44 

+  76 

47-0 

57-2 

117-7 

320 

21 

54 

?PR, 

— 

— 

. — 

78-9 

118-3 

319 

18 

36 

[-12] 

30  24 

+  108 

— 

81-0 

120-5 

29 

20 

1 

?PR, 

29  51 

+  58 

e  48-9 

— 

121-4 

33 

i  19 

42 

?PR, 

22  48 

? 

(77-6) 

— 

122-0 

25 

20 

36 

?PRi 

30  48 

+  104 

46-9? 

67-9 

1220 

25 

20 

42 

?PRi 

30  54 

+  110 

— 

67-9 

122-7 

21 

14 

12 

-104 

i  23  30 

?PRi 

e  62-9 

91-7 

124-6 

15 

— 

- 

— 

e  37   54 

?SR, 

79-9 

— 

124-8 

20 

e  20 

42 

?PR, 

— 

— 

68-9 

— 

127-6 

22 

19 

19 

[+    6] 

30  26 

+  42 

66-3 

— 

127-6 

22 

19 

27 

[  +  14] 

— 

— 

63-9 

— 

127-8 

22 

— 

- 

31   21 

+  95 

58-0 

92-5 

128-7 

55 

19 

41 

[  +  26] 

— 

— 

— 

— 

146-7 

35 

e  18 

16 

[-95] 

— 

— 

— 

— 

150-7 

27 

— 

_ 

e  48  54 

1SR, 

e  82-2 

99-0 

162-1 

120 

i  20 

19 

[  +  10] 

34  37 

? 

72-5 

98-1 

157 


Nov.  13d.  8h.  40m.  45s.      Epicentre  10°-5N.  71°0W. 


A=  +• 

320, 

B  =  - 

-•930,  C 

=  +•182 

;          D  =  -94C, 

E  =  - 

•326. 

G  =  + 

•059, 

H  =  -172,  K 

=  -^983. 

A 

Az. 

P. 

O-C 

S. 

0-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

ni. 

Port  au  Prince 

N.E. 

8 

2 

351 

2   10 

+    0 

3  31 

-11 

4^8 

4  0 

N.W 

8 

2 

351 

— 

— 

3   30 

-12 

3^8 

7  3 

Balboa  Heiarlits 

E. 

8 

5 

261 

2    15 

+    0 

3   51 

+    1 

5  5 

5  9 

N. 

8 

5 

261 

2   13 

+    4 

3   49 

-    1 

5  4 

6-2 

Porto  Rico 

E. 

9 

4 

35 

e  5   17 

?L 

— 

— 

8^0 

8^6 

N. 

9 

4 

35 

e  5   30 

«L 

— 

— 

8^2 

8^3 

Vera  Cruz 

25 

8 

293 

5   58 

+  12 

— 

— 

165 

212 

La  Paz 

27 

1 

174 

i  5   55 

-   4 

i  10  53 

+  10 

13  7 

18^4 

Tacubaya 

28 

6 

292 

6      5 

-    9 

— 

17^7 

19  7 

Cheltenham 

E. 

28 

7 

350 

— 

— 

11    30 

+  18 

14^2 

14  9 

N. 

28 

7 

350 

6   51 

+  36 

11    10 

2 

131 

13  4 

Washinfi:tou 

28 

9 

350 

5   58 

-19 

11   45 

+  30 

16-6 

— 

St.  Louis 

E. 

33 

0 

332 

e  7   57 

+  61 

e  12   33 

+    9 

14-2 

18^0 

Ann  Arbor 

N. 

33 

7 

346 

8   15 

+  73 

(12  45) 

+   9 

12-8 

— 

Toronto 

34 

0 

350 

— 

— 

— 

— 

e  17  0 

20-6 

Chicago 

34 

5 

339 

6      5 

-64 

12     0 

-48 

e  15^8 

— 

Rio  de  Janeiro 

X. 

43 

1 

140 

— 

— 

e  22  39 

?L 

24  4 

— 

Berkeley 

53 

3 

310 

— 

— 

— 

— 

315 

34-9 

Victoria 

57 

7 

322 

17   40 

?S 

(17   46) 

-   9 

301 

40-9 

Granada 

05 

7 

54 

i  10  54 

+    5 

— 

— 

— 

— 

Eskdalemuir 

68 

8 

35 

— 

— 

— 

— 

312 

39  2 

Edinburgh 

69 

0 

35 

— . 

— 

— . 

— 

— 

442 

Oxford 

69 

3 

39 

— 

— 

— 

— 

— 

35-2 

Paris 

71 

3 

41 

— 

— 

— 

— 

332 

— 

De  Bilt 

73 

2 

39 

— 

— 

e  21   16 

+  12 

e  332 

380 

Moncalieri 

74 

7 

46 

0  15   36 

?PRi 

25  36 

?SRi 

36  8 

— 

Strasbourg 

74 

8 

42 

11  39 

-    9 

e  12   15 

? 

— 

— 

Hamburg 

76 

3 

37 

i  11   40 

-11 

— 

— 

e  38-2 

462 

Pola 

79 

0 

45 

— 

— 

21   48 

-24 

— 

— 

Additional  readings:     La  Paz  gives  also  i=  +llm.27s.  St.  Louis  MN  = 

+  19-8m.  Ann  Arbor  LE  =  +122m.  Toronto  iL  =  +l56m.,  eL  = 

+  19-6m.  Victoria  L?  = +21m.43s.,   ?SRi.  De  Bilt  MN  = +34^3m. 


Nov.  13d.  13h.  51m.  15s.     Epicentre  20°^5N.  141='-5E. 

A  =  -  -733,  B  =  +  •583,  C  =  +  •350  ;  D  =  +  -622,  E  =  +  -783  ; 

G  =  --274,  H  =  +^218,  K=-^937. 


A 

Az. 

P. 

O-C. 

s. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Osaka 

152 

340 

3  53 

+  11 

(6  46) 

+    9 

6^8 

8-1 

Tyosi 

15-2 

358 

3  37 

—    5 

6   16 

-21 

Kobe 

15  3 

340 

3  52 

+    9 

(6   54) 

+  15 

6  9 

7-0 

Tokyo 

15^3 

355 

i  3   42 

-    1 

4   43 

2 

6-2 

6-4 

Mito 

15-9 

357 

3  45 

-    6 

(0  45) 

— 's 

68 

7^0 

Nagasaki 

161 

322 

4      7 

+  14 

— 

7^5 

7  5 

Hukuoka 

N. 

16  4 

325 

4    14 

+  17 

(7   36) 

+  32 

7-0 

7^7 

Mizusa.wa 

E. 

ISO 

359 

4    16 

—   S 

7   37 

-16 

N. 

18-0 

359 

4   17 

—   7 

7   36 

-17 

— 

— 

Taihoku 

IS  9 

288 

e  4  54 

+  26 

— 

— 

9^0 

, 

Manila 

20-4 

257 

e  5   19 

+  33 

— 





Zi-ka-wei 

21  0 

305 

i  4  42 

-11 

e  8   10 

-34 

. — 

101 

Hong  Kong 

25  5 

279 

5  48 

+   5 



14-2 

Ootomari 

20^2 

2 

5   23 

-27 

— 

— 

9  6 

Batavia 

43-2 

235 

8    18 

'> 

14   52 

+    1 



Sydney 

55  1 

170 

16   45 

^s" 

(10   45) 

-37 



30^8 

Riverview 

55^1 

170 

e  10     8 

+  28 

e  17   21 

-    1 

e  23  0 

324 

Honolulu 

56  1 

78 

— 

— 

e  10  40 

-55 

20^8 

Melbourne 

58^4 

177 

— 

— 

e  17  33 

-31 

— 

186 

Hamburg 

95  0 

334 

i  17   17 

?PRi 

e  50  •S 

Helwan 

E. 

96  1 

306 

23  45 

,?s 

(23   45) 

-92 





De  Bilt 

98^1 

334 

— 

— 

e  24  57 

-40 

e  46^8 

49  •& 

Eskdalemuir 

98^5 

341 

— 

— 

i  24  53 

-48 

46^8 

Uccle 

99-4 

334 

— 

— 

e  46  •S 

— 

dditional    readi 

ngs :      0 

saka 

gives    also    MN=+6-9m 

Batavia 

iP  = 

+  8m.l9s.,  i 

= 

+  15m.47 

s. 

Riverview  MN 

=  +29Gm 

De  Bilt  MN  = 

158 


Nov.  13d.  Readings  also  at  Oh.  (Riverview),  9h.  (Batavia),  llh.  (Tacubaya), 
12h.  (Batavia),  loh.  (La  Paz  (2)  ),  161i.  (Manila),  18h.  (Batavia  and 
Riverview),  20h.  (Ottawa),  23h.  (La  Paz  and  Christchurch). 


Nov.  lid.  6h.  51m.  40s.     Epicentre  18°0S.  173°-5E. 


on  1921  Oct.  18d.). 


A  =  -  -945,  B  =  +  108,  C  =  -  -309  ;  D  =  +  113,  E  =  +  -994  ; 

G  =  +-307,  H  =  -035,  K  =  --951. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

„ 

m.  B. 

8. 

m.  8. 

8. 

m. 

m. 

Apia 

14°  8 

76 

e  4  55 

+  79 

e  5  58 

-29 

8-9 

— 

Riverview 

25-5 

227 

e  5  45 

+    2 

e  10   14 

+    1 

e  12-5 

14-2 

Christchurch 

25-6 

181 

5  38 

-   6 

11     2 

•4-48 

14-5 

17  1 

Melbourne 

31-8 

227 

e  8  20 

1PR, 

— 

— 

— 

18  1 

Adelaide 

35-3 

234 

— 

— 

— 

— 

— 

20-8 

Honolulu        E. 

48-3 

39 

16  32 

?S 

(16  32) 

+  34 

22-3 

24-8 

N. 

48-3 

39 

16   20 

?S 

(16   20) 

+  22 

22-5 

25-2 

Perth 

53-5 

243 

— 

— 

— 

— 

21-3 

— 

Batavia 

65-9 

273 

e  10  50 

0 

18  50 

-46 

— 

— 

Berkeley 

82-1 

46 

— 

— 

— 

— 

e  38-9 

— 

Victoria 

87-0 

37 

— 

— 

(24  31) 

+  50 

24-5 

44-3 

Kodaikanal 

98-9 

279 

58  56 

?L 

— 

— 

(58-9) 

— 

Chicago 

108-4 

51 

19      1 

?PRi 

28  50 

+  96 

e  44-8 

— 

Toronto 

114-6 

49 

— 

— 

— 

— 

e  63-2 

70-8 

De  Bilt 

144-7 

348 

— 

— 

— 

— 

6  81-3 

— 

Additional  readings  :   Apia 
view   eS  =  +  10m. 46s., 
Batavia  i  =  +  12m.l2s 


gives  also  another  reading  at  +  10m.50s.         River- 
MN=+13-6m.  Honolulu  S= +20m.  10s. 


Nov.  14d.  Readings  also  at  Ih.  (La  Paz),  7h.  (Zi-ka-wei,  Manila,  and  Batavia), 
8h.  (La  Paz,  Christchurch,  and  near  Tokyo),  12h.  (Riverview  and  near 
Mizusawa),  15h.  (Riverview),  16h.  (La  Paz),  ISh.  (near  Osaka). 


Nov.  15d.  4h.  50m.  3s.     Epicentre  35°-3N.  130°-8E. 

A  =  -  -533,  B  =  +  -618,  C  =  +  -57J 


O-C. 


O-C.       L. 


ME 


No  additional  readings. 


MN 


Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

m. 

Hukuoka 

1-7 

0     7 

-19 

— 

— 

0-5 

— 

0-9 

Nagasaki 

2-7 

0  39 

-   3 

— 

— 

1-4 

— 

— 

Kobe 

3-6 

i  0  56 

0 

(1   39) 

0 

1-6 

2-7 

1-9 

Osaka 

3-9 

1     2 

+    1 

(1  50) 

+   3 

1-8 

3-7 

4-7 

Kyoto 

41 

el     3 

-    1 

— 

21 

2-3 

21 

Zi-ka-wei 

8-8 

— 

— 

e  3  59 

+    1 

— 

— 

— 

1921.     Nov.  15d.  20h.  36m.  30s.      Epicentre  36°  5N.  70' 

A  =  +  -268,  B  =  +  -758,  C  =  +  -595  ;  D  =  +  -943,  E  =  -  -334  ; 

G  =  +  -199,  H  =  +  -561,  K  =  -  -804. 

A  depth  0-030  of  focus  is  assumed. 


•5E. 


Corr. 

for 

Focus 

A 

Az. 

P 

O-C. 

s 

O-C. 

L. 

M. 

^ 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Simla 

-0 

2 

?" 

7 

132 

i  1 

48 

-   6 

12 

36 

-48 

131 

31 

Dehra  Dun 

-0 

3 

8 

8 

133 

2 

30 

+  21 

_ 

- 

— 

— 

— 

Bombay 

-1 

0 

17 

7 

173 

3 

56 

-   5 

7 

6 

-   5 

— 

7-3 

Tiflis 

-1 

2 

20 

6 

293 

5 

54 

+  80 

i9 

42 

+  66 

15-5 

— 

Calcutta 

-1 

2 

20 

8 

127 

4 

54 

+  18 

(8 

36) 

+  21 

8-6 

— 

Kodaikanal 

-1 

8 

27 

0 

165 

5 

54 

+  14 

- 

- 

— 

8-9 

15-1 

Colombo 

-2 

0 

30 

8 

164   , 

7 

0 

+  44 

11 

0 

-13 

12-9 

20-5 

Hehvan 

-2 

2 

33 

2 

270 

6 

28 

-10 

11 

38 

-13 

— 

— 

K.      -2 

2 

33 

2 

270 

6 

48 

+  10 

- 

- 

— 

— 

23-8 

I.eniherK 

-2 

3 

35 

7 

308 

i  6 

50 

-10 

1  12 

13 

-17 

e  19-0 

19-7 

Belgrade 

-2 

4 

38 

3 

301 

i  7 

15 

-   6 

1  12 

56 

-13 

0  23-4 

30-5 

Hong  Kong 

-2 

5 

40 

2 

100 

7 

27 

-   9 

(13 

17) 

-17 

— 

— 

Continued  on  next  page. 


159 


Oorr. 

for 

Focus 

A 

Az. 

P 

O-C. 

I. 

O-C. 

L. 

M. 

„ 

„ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Mostar 

-2 

5 

40 

3 

298 

i  7 

19 

-17 

1  12 

56 

-39 

e  13-3 

16-9 

Vienna 

-2 

5 

40 

8 

307 

i7 

35 

-  5 

,1  13 

36) 

-   6 

il3-6 

17-9 

Zi-ka-wei 

-2 

6 

42 

1 

84 

i7 

42 

-   9 

(el3 

48) 

-11 

16-8 

17-6 

Pola 

-2 

7 

42 

9 

300 

iS 

0 

+  3 

1  14 

8 

-   2 

i  17-5 

17-9 

Pompeii             e. 

-2 

7 

43 

2 

293 

8 

10 

-Ml 

14 

24 

+  10 

51-5 



Padova 

-2 

8 

44 

2 

302 

8 

1 

-   5 

14 

26 

-   1 

— 

— 

Roeca  di  Papa 

-2 

8 

44 

3 

296 

i8 

6 

-    1 

i  14 

19 

-   9 

p  27-3 



Hamburg 

-2 

8 

44 

5 

315 

18 

5 

-  4 

i  14 

26 

-   5 

e  15-4 

18-4 

Taihoku 

-2 

8 

44 

8 

91 

8 

5 

-   6 

- 

_ 







Zurich 

-2 

9 

46 

1 

305 

i  8 

15 

-   5 

114 

46 

-   5 

i  17-7 



Strasbourg 

-2 

9 

46 

5 

309 

18 

18 

-   5 

i  14 

54 

-   2 

el8-5 

20-9 

Moncalieri 

-2 

9 

47 

1 

302 

i  8 

17 

-10 

i  14 

59 

-    6 

22-5 

32-1 

De  Bilt 

-3 

0 

47 

6 

312 

i  8 

28 

-   2 

i  15 

9 

-    1 

e  19-0 

19-6 

Besancon 

-3 

0 

47 

8 

305 

8 

30 

-   2 

15 

11 

-    1 

21-5 



Uccle 

-3 

0 

48 

2 

310 

i  8 

33 

-   1 

i  15 

18 

0 

i  20-1 



Nagasaki 

-3 

0 

48 

2 

78 

8 

29 

-   5 

- 

- 

— 

— 

— 

Hukuoka 

-3 

0 

48 

3 

76 

8 

32 

-   3 

15 

25 

-  6 

19-4 

20-5 

Marseilles 

-3 

1 

49 

2 

300 

8 

50 

-^  9 

i  15 

39 

-10 

e20-5 



Manila 

-3 

1 

49 

8 

103 

e8 

34 

-11 

- 

- 



Paris 

-3 

1 

49 

8 

309 

18 

45 

0 

i  15 

36 

-   1 

19-5 

19-5 

Dvce 

-3 

2 

51 

0 

320 

8 

53 

0 

(15 

53; 

+  2 

15-9 

21-6 

Kew 

-3 

2 

51 

0 

312 

8 

30 

-23 

- 

_ 



35-5 

Oxford 

-3 

2 

51 

5 

313 

8 

53 

-   3 

16 

0 

+  2 

19-7 

28-9 

Kobe 

-3 

2 

51 

5 

74 

8 

54 

-  2 

- 

- 

18-3 

Osaka 

-3 

2 

51 

8 

74 

9 

0 

+  2 

17 

24 

-^83 

25-1 

30-0 

Edinburgh 

-3 

2 

51 

8 

318 

i  8 

57 

-   1 

116 

7 

^  6 



21-2 

Eskdalemuir 

-3 

2 

51 

9 

318 

i9 

1 

+  3 

i  16 

9 

+  7 

21-5 

27-1 

Barcelona 

-3 

2 

52 

0 

299 

i  9 

3 

-  4 

116 

9 

+  5 

e21-9 



Algiers 

-3 

3 

52 

9 

292 

19 

6 

+  2 

i  16 

17 

-^  3 

21-5 

23-2 

Ootomari 

-3 

3 

53 

0 

57 

9 

6 

-  1 

- 

- 

— 





Hakodate 

-3 

3 

53 

2 

62 

9 

3 

-  3 

_ 

_ 





9-2 

Tortosa 

-3 

3 

53 

4 

299 

i  9 

12 

+  4 

i  16 

21 

-   1 

220 

22-7 

Mizusawa 

-3 

4 

54 

4 

66 

9 

16 

+  3- 

16 

33 

-   2 





Batavia 

-3 

4 

54 

6 

135 

19 

14 

0 

- 

- 



e  19-5 



Tokyo 

-3 

4 

54 

7 

70 

i  9 

12 

-   3 

- 

- 





11-1 

Tyosi 

-3 

4 

55 

5 

68 

9 

22 

+  1 

17 

11 

+  26 





Granada 

-3 

5 

57 

6 

295 

19 

42 

+  8 

i  17 

25 

+  15 





Rio  Tinto 

-3 

6 

59 

6 

298 

10 

30 

+  44 

_ 

_ 





23-5 

Coimbra 

-3 

6 

59 

9 

300 

i  9 

55 

+  7 

117 

57 

-^19 

128-2 

San  Feniando 

-3 

6 

59 

9 

296 

10 

4 

+  16 

17 

42 

-  4 

39-3 

Perth 

-4 

0 

80 

5 

143 

11 

40 

-18 

_ 

_ 

— 





Cape  Town 

-4 

1 

85 

5 

221 

12 

25 

-  2 

21 

52 

-47 

22-6 

22-8 

Ottawa 

-4 

3 

92 

7 

338 

13 

0 

-   7 

23 

11 

-45 

43-5 



Victoria 

-4 

3 

94 

3 

10 

14 

23 

+  67 

23 

15 

-59 

e440 

45-7 

Toronto 

-4 

3 

95 

3 

340 



23 

30 

-54 

i43-2 

46-4 

Ithaca 

-4 

3 

95 

5 

337 

e  13 

0 

-22 

123 

23 

-63 

6  47-5 



Ann  Arbor        n. 

-4 

4 

97 

8 

342 

13 

18 

-16 

23 

30 

-79 

39-5 

49-5 

GJeorgetown      e. 

-4 

4 

98 

9 

336 

e  13 

30 

-11 

23 

44 

-77 

44-8 



N". 

-4 

4 

98 

9 

336 

el3 

30 

-11 

123 

45 

-76 

65-8 



z. 

-4 

4 

98 

9 

336 

el3 

30 

-11 

23 

30 

-91 

49-5 



Washington 

-4 

4 

98 

9 

336 

14 

27 

+  46 

23 

44 

-77 

40-5 



Cheltenham      x. 

-4 

4 

99 

0 

336 

13 

20 

-21 

- 

- 

— 

27-2 

27-3 

Chicago 

-4 

4 

99 

2 

345 

13 

28 

-14 

23 

39 

-85 

e41-0 

Melbourne 

-4 

4 

101 

2 

130 

18 

30 

?PR, 

- 

— 

30-7 

61-1 

St.  Louis           E. 

-4 

5 

102 

8 

346 

el6 

24 

■} 

124 

6 

-93 

32-2 

46-3 

River  view 

-4 

5 

102 

9 

124 

el7 

37 

?PR, 

e24 

2 

-98 

e33-9 

63-2 

Sydney 

-4 

5 

102 

9 

124 

12 

30 

-92 

- 

- 

— 



33-0 

Berkeley             e. 

-4 

5 

104 

8 

10 

e  14 

25 

+  13 

25 

58 

-   1 

e45-9 

z. 

-4 

5 

104 

8 

10 

13 

57 

-15 

25 

51 

-  8 





Honolulu            N. 

-4-5 

106 

2 

47 

18 

17 

?PR, 

28 

21 

? 

44-6 

45-5 

Tucson               N. 

— 

111 

2 

1 

18 

56 

?PR, 

23 

52 

9 

28-4 

28-5 

La  Paz 

— 

138 

4 

290 

19 

10 

[-27] 

- 

- 

— 

67-5 

81-0 

Additional  readings  and  notes  :  Tiflis  gives  also  e=  +  6m. 59s.  and  +9m.31.s. 
Helwan  arives  Milne-Sha-n-  readings  (recorded  in  the  first  line)  also  PRi  = 
+  7m.20s.  Belyrade  PR,X= +8m.2s.,  PR,E= +9m.3s.,  PR2E=  +  10m.2s., 
PRoN  = +10m.4s.,  PR3E  = +llm.lOs..  PR.,N  =  +  llm.l2s.,  SR,E  = 
+  14m.5l8..  SR,N= -!-14m.5.3s.,  SRjE  =  +  16m.56s.,  SRoN  =  +  16m.57s., 
SRjE  =  +17m.33.s..  SR3X  =17m.35s.  Ilong  Kong  S  is  recorded  as  PR,. 

Mostar  PRi  =  +8m.f>s.,   SR,  =  +  13m.l2s.  Vienna  iZ  = +7m.37s.,  iE  = 

+  7m.389.  Zi-ka--wei    PME  = +9m.38s.,      eS  =  +  13m.l8s.,      PSE  = 

+  13m.48p.,  PSN= +13m.49i3.,  this  is  taken  to  be  S  in  the  table,  SR,V  = 
+  15m.20s.,    MX --L  17  ■4m.  Pola    MX  =4- 17 -em.  Padova    PR,= 

+  8m.9s.  Hambmg    PR3  = +10m.2os.,    MZ=+19  2m.,   MX  =  +19-3m. 

Spies  continued  on  next  page. 
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Strasbourg  iPE  = -Sm.lSs.,  iPX  = -r8m.21s.,  PRiV  = -r  lOm.lSs.,  PRiE  = 
+  12m.l8s.,    MN  =  +21-0m.  Moncalieri    MN=+35-2in.  De    Bilt 

MN  =  +26-3m.  Uccle    PRi  =  +  10m.28s.,    i  =  +  16m.36s.,     +17m.59s., 

+  19m.32s.,  and  +20m.4s.  (taken  as  iL).  Epicentre  40°-oN.  69°-9E. 
Marseilles   PRi  = -f  lOm.ols.,    SR,  = -f  ISm.lTs.  Paris    SRi  = -rlSm.Ss., 

MN  =  +21-om.  Dyee  iE  = +10m.55s.  and    +llm.53s.,  iN  =  +  13m.23s., 

MX  =  +21-0m.  Kobe  readings  have  been  increased  by  lOmln.         Osaka 

MX  =  +31-6m.  Edinburgh    PRi  = -f  llm.2s.  Eskdalemuir    PR,  = 

+  llm.3s.,      T„=20h.36m.33s.  Barcelona      PRi?  = +9m.51s.,      PR,  = 

+  llm.3s.,   ?  =  +17m.34s.,  SR,  =  +  18ni.27s.  Mizasawa  SN=+16m.35s. 

Batavia    i  =  +16ni.ls.,    +17m.21s.,     and    +17m.45s.  Coimbra    i  = 

+  19m.24s.,  +25m.45s.,  +  28m.  12s.  (taken  as  L  in  the  table),  and  +33m.l8s., 
T„=20h.36m.26s.  San    Fernando    MX  =4-38  ■9m.  Ottawa    PR,  = 

-l-16m.32s.,PR,  =18m.42s.,SRi=  +29m.23s.,  SRj  =  -33m.2s.,eL  =  +41-5m. 
T(,=20h.37m.l7"s.  Victoria    iSR,?  = +24m.57s.  Toronto    iSR,= 

-f26m.0s.,  iSR2  = +31m.l8s.,  e=+36m.30s.,  iSRj?  = -i-38m.30s.,  eL  = 
+  54om.  Ithaca     PR,  = -i- 17m.4s.,     eX  =  +  19m.0s.  Ann     Arbor 

SE  =  +  23m. 36s.,  ME  =  +43om..  To  =20h.37m.36s.?  Georgetown  iEN  = 

+  19m.41s.,     iZ  =  -rl9m.30s.     (?PRi).  Washington     PR,  = +17m.30s., 

PR.  = +20m.38s.,      L  =  -i-50om.  Cheltenham     eX  =  +16m.30s.      and 

+  22m.34s.,   LE  = +261m.,   LX  =  +23-6m.  Chicago   PR,  = +17m.30s., 

PR2= +19m.35s.,    L  =  -l-63-5m.  Melbourne    SR,  =  ^23m.36s.,    SRj  = 

+  25m.48s.,  SR3  = +27m.54s.  St.  Louis  MX  = +47  Om.  Riverview 

e(SR,)  = +26m.39s.,  e=+32m.27s.,  and  +32m.39s.,  MX  =+62  •4m. 
Berkeley  PRiE  =  +18m.l3s.,  PR,Z  =  +18m.26s.  Epicentre  40°  OX.  70"  OE. 
La  Paz  iP  =  +19m.l7s. 


Xov.  lod.  Readings  also  at  2h.  (Zi-ka-wei,  Batavia,  and  Manila),  3h.  (Helwan 
and  De  Biit),  4h.  (La  Paz),  6h.  (Helwan),  8h.  (Georgeto-mi  and  Xagasaki), 
llh.  (La  Paz),  13h.  (Xagasaki,  Zi-ka-wei.  and  near  Osaka),  17h.  (near 
Tokyo),  18h.  (La  Paz),  19h.  (Helwan),  20h.  (Vera  Cruz  and  Tacubaya), 
21h."(La  Paz). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

m.  s. 

s. 

m.  s. 

s. 

m. 

Nagasaki 
Kobe 
Osaka 
Zi-ka-wei 

2°  7 
3-6 
3-9 
8-8 

0  42 
2   17 

1  46 
e  1  54 

0 
?L 
?S 
-19 

(1  46) 

-   1 

(2-3) 
2-6 

M. 


3-9 


Nov.  16d.  14h.  38m.  50s.     Epicentre  3°  ON.  122°0E.  (as  on  1920  May  19d.). 

A  =  -  -529,  B  =  -i-  -847,  C  =  +  -052  ;  D  =  +  -848,  E  =  +  -53  0  ; 

G  =  -  -028,  H  =  +  -044,  K  =  -  -999. 
Verj'  doubtful. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Manila 

11°3 

5 

— 

— 

e  4  16 

-46 

7-4 

— 

Batavia 

17-7 

239 

— 

— 

e  6  30 

-63 

— 

— 

Hong  Kong 

20-8 

339 

4  56 

+   5 

— 

— 

(9-3) 

— 

Zi-ka-wei 

28  0 

2 

6  30 

+  22 

e  11     0 

■  +    1 

— 

27-2 

Melbourne 

46  0 

152 

— 

— 

e  17   10 

? 

— 

34  1 

Riverview 

46-0 

146 

— 

— 

e  15     4 

-24 

e  26-6 

31-1 

Sydney 

46  0 

146 

16   40 

?S 

(16   40) 

+  72 

26-6 

30-3 

Helwan           x 

89-0 

300 

25   10 

?s 

(25    10) 

+  67 

— 

— 

De  Bilt 

103-7 

325 

— 

— 

• — 

— 

c  56-2 

— 

L^ccle 

104-6 

324 

— 

■ — - 

— 

— 

e  55-2 

— 

Additional  readings  and  notes  :  Hong  Kong  gives  L  as  alternative  P.      Zi-ka-wei 
gives  also  eP  =  +7m.4s.  Riverview  S  given  as  e,  also  eS  =  +  19m. 43s., 

PS  =  +  20m.0.s.,  Misr  =  +  30  -4m. 


Nov.  16d.  Readings  also  at  4h.  (La  Paz,  Batavia,  and  near  Manila),  5h.  (Hehvan), 
7h.  (Tortosa),  Oh.  (Batavia).  loh.  (La  Paz  (2),  and  Kodaikanal),  18h. 
(La  Paz). 
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Nov.  17d.  7h.  olm.  25s.      Epicentre  11=  ON.  127 'OE.  (as  on  1921  Sept.  28d.). 

A  =  -  -591,   B  =  +  -784,  C  =  +  -191  ;          D  =  +  -799,  E  =  +  -602  ; 
G  =  -115,   H=-+152,  K  =  --982. 

A        Az.           P.        O  -C.        S.  O  -C.        L.  M. 

o          o         m.  s.          s.         m.  s.  s.          m.  m. 

Manila                         6-9     303      e  1   21      -24          3   39  4-32          4-3  4  8 

Taihoku                     14-9     341          —              —      e  6  40  4-10           —  — 

Hon?  Koac:              16-7      315          3  52      -   9          6  55  -Ifi          90  — 

Zi-ka-wei                   20-8     347      e  4   49      -   2      e  8  37  -   3           —  — 

Batavia                     26-4     230       16   14      +22       i8  39  -111           —  — 

Kodaikanal              48-7      275        26  41       ?L            —  —      (26-7)  — 

Riverview                 50-4      153    e  10  52    +103    e  17   45  +81    e23-8  30-3 

Sydney                      50 -4      153        14     5          ?            —  —           —  — 

Helwan           e.        89-4     301        22  35        ?S        (22  35)  -92           —  — 

Victoria                     94-4        40         —              —         —  —       43-8  51-7 

De  Bilt                      99-6     329          —              —         —  —    e52-6  56-9 

Uccle                        100-8     327          —              —         —  —    e51-6  — 

La  Paz                     104-3      112        19   16    [-55]        —  —       25-9  — 

Additional  read inars  :  Manila  gives  also  MX  =  +5 -Cm.        Batavia  P  =  +  4m.  12s., 

the  readings  entered  being  i's.           Riverview  MN  =  +30-7m.  De  Bilt, 
MN  =  +54-8m. 


Nov.  17d.  22h.  12m.  30s.     Epicentre  36°-5N.  118°0W.  (as  on  1915  Oct.  3d.). 
A  =  -  -377,  B  =  -  -710.  C  =  +  -595  ;  D  =  -  -883,  E  =  +  -470  : 


G  =  - 

-279, 

H  =  --5 

25,  K  = 

^  --804. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lick 
Berkeley 

Tucson 

E. 
N. 

3-0 
3-7 
3-7 
7-3 

287 
294 
294 
123 

1  0  46 
e  0  59 

e  1     0 

-   1 

+   1 

+    2 

i  1  23 
e  1  44 
e  1  43 

e  3     7 

0 
+    2 
+    1 
-11 

e  1-8 
e  1-9 

1-5 
20 
2-2 
3-7 

Berkeley  gives  also  iPN  =  -  lm.98. 


Xov.  17d.     Readings  also  at  4h.  and  5h.  (Manila),  7h.  (Taihoku),  18h.  (Barcelona 
and  near  Tortosa),  22h.  (near  Mizusawa  and  Tokyo). 


Nov.  18d.  2h.  33m.  36s.     Epicentre  11=-0N.  127'-OE.  (as  on  Nov.  17d.). 

A        Az.  P.        O-C.  S.        O-C.  L.  M. 


Manila 

6-9 

303 

e  1   41 

-   4 

Zi-ka-wei 

20-8 

347 

e  4  51 

0 

Kodaikanal 

48-7 

275 

30   18 

? 

Riverview 

50-4 

153 



Helwan           e. 

89-4 

301 

57   24 

?L 

De  Bilt           N. 

99-6 

329 

— . 

— 

Uccle 

100-8 

327 

— 

— 

e  8  51         +11 


4-7  — 


—              —        18   18  +114    e31-5        35-4 

—  —      (57-4)  — 

—  —    e  53-4       56-8 

—  —    e  53-4  — 

Helwan   reading   is   increased  by   Ih.          De    Bilt  gives  also    eLE  =  +54-4m. 


Nov.  18d.  Readings  also  at  2h.  (near  Mizusawa).  4h.  (Helwan),  5h.  ^Jlanila), 
6h.  (Riverview),  7h.  (Tailioku),  9h.  (Kingston,  Mizusawa,  and  Port  au 
Prince),  Ifih.  (La  Paz  and  near  Mostar),  18h.  (Budapest),  20h.  (near 
Batavia  and  near  Mostar  and  Sarajevo). 


Nov.  19d.  Readings  at  2h.  (near  Taciibaya  and  Oaxaca),  7h.  and  8h.  (near 
Tokyo),  14h.  (near  Rucca  di  Papa),  19h.  (Batavia),  22h.  (Batavia  and 
La  Paz). 


o 

„ 

m.  s. 

s. 

m.  s. 

s.          m. 

Hong  Kon? 

7-9 

22 

1   51 

-   9 

3  39 

+   5          4-0 

Manila 

9-6 

91 

e  4   24 

?S 

(e  4   24) 

+    6          4  8 

Zi-ka-wei 

18-8 

29 

e  4   31 

+    4 

e  7   45 

-13            — 

Batavia 

21-6 

191 

— 

— 

— 

—    c  10-4 

De  Bilt 

87-6 

324 

— 

— 

— 

—    e  4oo 
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Nov.  20d.  Readings  at  6h.  (Taihokii,  Manila,  Honff  Kong,  and  Zi-ka-wei),  7h. 
Taihoku,  Hong  Kong,  and  Zi-ka-wei),  8h.  {Taihoku  and  La  Paz),  llh. 
(Batavia  and  Manila).  14h.  (Azores),  21h.  (Helwan),  23h.  (Christchurch). 


Nov.  2 Id.  Readings  at  Oh.  (near  Nagasaki),  3h.  (Tiflis),  4h.  (near  Mizusawa), 
llh.  (near  Sarajevo),  14h.  (near  La  Paz),  17h.  (Batavia),  23h.  (near 
Mizusawa). 


Nov.  22d.  20h.  7m.  30s.     Epicentre  15°-0N.  111=0E.  (as  on  1917  Feb.  5d.). 

A  =  -  -346,  B  =  +  -902,  C  =  +  -256  ;       D  =  +  -934,  E  =  +  -358  : 
G  =  -091,  H  =  +-242,  K  =  --966. 

A       Az.  P.       0-C.         S.  0-C.       L.  M. 


—       10-2 


Additional  readings  and  notes:  Hong  Kong  gives  also  PRi  = +2m.52s. 
Manila  reading  is  given  as  at  21h.  Zi-ka-wei  MN  =  -!-10-4ni.  Batavia 
e=  -f-6m.49s.,  +10m.25s.  (taken  as  L),  and  +12m.l0s. 


Nov.  22d.  Readings  also  at  4h.  (near  Tokyo),  9h.  (Batavia),  lOh.  (Hong  Kong 
and  Manila),  llh.  and  18h.  (Tiflis),  21h.  (La  Paz),  22h.  (Helwan  and  De 
Bilt). 


Nov.  23d.     Readings  at  8h.,  llh.,  and  17h.  (Tiflis),  19h.  (near  Tacubaya),  21h. 
(Hong  Kong),  22h.  (Helwan  and  Tacubaya),  23h.  (near  Colima). 


Nov.  24d.  Readings  at  2h.  (Colombo  (2)  and  Batavia),  3h.  (La  Paz),  8h.  (Helwan), 
lOh.  (Nagasaki),  llh.  (Toronto  and  Victoria),  llh.  (Helwan.  near  Mizu- 
sawa, and  near  Sarajevo),  15h.  (Riverview),  16h.  (Helwan),  18h.  (River- 
view,  Melbourne,  Adelaide,  and  Perth),  19h.  (De  Bilt),  21h.  (Melbourne). 
22h.  (Taihoku). 


Nov.  25d.  Readings  at  6h.  (Kingston,  Melbourne,  and  Riverview),  8h.  (Oaxaca, 
Vera  Cruz,  and  Tacubaya),  12h.  and  13h.  (Colombo),  14h.  (La  Paz), 
15h.  (Taihoku  and  La  Paz),  16h.  (Vera  Cruz),  17h.  (Oaxaca  and  Merida), 
18h.  (Batavia  (2)  ),  19h.  (Apia  and  Batavia). 


Nov.   2Cd.     Readings  at  Oh.   (near  Sarajevo),  5h.   (Tiflis),  9h.   (Taihoku),   12h. 
(Taihoku  and  near  Sarajevo),  17h.  (Tacubaya),  22h.  (Batavia). 


Nov.  27d.  Readings  at  Oh.  (La  Paz),  4h.  (Simla),  7h.  (near  Balboa  Heights), 
9h.  (La  Paz),  llh.  (Zi-ka-wei,  Helwan,  Taihoku  (2),  and  Hong  Kong), 
13h.  (Taihoku,  De  Bilt,  Hong  Kong,  and  Zi-ka-wei),  19h.  (near  Simla), 
21h.  (La  Paz). 


Nov.  28d.  Readings  at  Ih.  (near  Mizusawa).  2h.  (Manila),  4h.  (2),  5h.,  and  7h. 
(La  Paz),  Sh.  (Taihoku),  12h.  (Puebla),  13h.  (Colombo),  llh.  (near 
Oaxaca,  Colima,  Tacubaya,  and  Vera  Cruz),  18h.  (near  La  Paz  and  near 
Mi/usawa).  20h.  (HelwanV 


163 

Nov.   29d.   2h.    13m.  36s.      Epicentre  28°  ON.   130°  OE.   (as  on   1921   June  23d.). 

A  =  -  -568,  B  =  +  -676,  C  =  +  -470  ;  D  =  +  -766,  E  =  +  -643  ; 

G  =  --302,   H  =  +-3<J0,  K  =  --883. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  B. 

s. 

m. 

m. 

Zi-ka-wei 

8°-l 

295 

— 

— 

— 

— 

e  61 

— 

Taihoku 

8-1 

250 

— 

— 

e  3  52 

+  12 

— 

— 

Hong  Kong: 

15   t 

252 

3  44 

0 

6   16 

-25 

■ — 

6-9 

Manila 

15-9 

214 

e  3  51 

0 

. — 

— 

6-2 

7-5 

Colombo 

51-9 

256 

15   24 

JS 

(15   24) 

-79 

— 

31-4 

Helwan 

E.        83-2 

300 

54   24 

?L 

— 

— 

(54-4) 

— 

De  Bilt 

86-6 

329 

— 

— 

— 

— 

e  50-4 

59-2 

Manila  gives 

also  MN  = 

+  6-6 

m. 

Nov.  29d.  4h.  15m.  45s.     Epicentre  36^-ON.  141°-0E.  (as  on  1921  Aug.  22d.). 

A  =  -  -629,   B  =  +  -509,  C  =  +  -588  ;          D  -  +  -629,  E  -  +  -777  ; 
G  =  --457,  H=+-370,  K  =  --809. 

A       Az.           P.       O-C.         S.  O-C.       L.  M. 

o          o         m.  s.          s.        m.  s.  s.          m.  m. 

Tokyo                           11      253       i  0   14      -   3          0   25  -   6          0-7  0-8 

Mizusawa       e.         3  1          1          0  41      -   S          1   17  -   9          —  — 

N.          31          1          0  34      -15          1    13  -13           —  — 

Osaka                           4-7      256          1   39      +26          —  —          2-6  4-5 

Kobe                            5  0      256          —              —      e  2  30  +13          5-2  — 

Zi-ka-wei                  170     259         —             —         —  —      e  8-9  — 

Osaka  gives  also  MN  =  +3-lm. 


Nov.  29d.  12h.  4m.  4s.     Epicentre  43°-9N.  9=-5E.  (as  on  1917  April  26d.). 
A=+-711,   B=+119,  C=+-693. 


A            P.         O  -C. 

S.         O-C. 

L. 

M. 

o          m.  s.           s. 

m.  s.            s. 

m. 

m. 

2-3          0  41         +5 

0  58        -   5 

— 

— 

3-3          1   32?        ?L 

—                — 

(1-5?) 

— 

3-6      el      7         +11 

i  1   44        +5 

— 

6-5          2  26           ?S 

(2   26)       -31 

i  3-6 

5-2 

Padova   gives   also 

SRi=  +lm.34s. 

Zm-icb 

ePV 

Padova 
Pola 
Zurich 
Vienna 


Additional  readings 

+  lm.5s.,  iSN=  +lm.43s. 


Nov.  29d.  22h.  46m.  Os.     Epicentre  18° -OS.  173° -OW.  (as  on  1921  Nov.  6d.). 

A  =  -  -944,  B  =  -  -116,  C  =  -  -309  ;  D  =  -  122,  E  =  +  -993  ; 

G=+-307,  H  =  +038,  K  =  --951. 

A  Az.  P.  O-C.         S.  O-C.         L.  M. 

„  „  m.  s.         s.         m.  s.  s.  m.  m. 

Apia                             4-3  17  i  1   14      +7          1   57  -    1  2-4  3  0 

Riverview                 35-7  236  e  7   50      +31    e  12  50  -16  e  161  19-6 

Berkeley                    73-4  40  —              —         —  —  e31-8  34-5 

Victoria                     79-8  31  —              —         —  —  37-6  40-0 

La  Paz                       98-4  111  17   58      ?PRi  e  28   38  ?SRi  46-8  53-3 

Toronto                   104-8  48  —              —         —  —  e57-4  61-8 

De  Bilt                    145-9  2  e  20   30  1+40]        —  —  e81-0  90-7 

Vienna                     148-8  349  19  58  [+    4]        —  —  —  22-5 

Strasbom-g              149-4  358  20     0  [+    5]        —  —  —  — 

RoccadiPapa      155-7  350  e  20  48  [+45]        —  —  —  28-0 

Additional  readings:  Riverview  gives  also  eP?  = +8m.54s.,  MN=+22-5m. 
De  Bilt  MN=+92-8m.  Vienna  iZ=+20m.ls.  Strasbourg  ePE  = 
+  20m.4s. 
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Nov.  29(1.  Readings  also  at  2h.  (La  Paz),  lOli.  (Riverview),  llh.  (Helwan),  13h. 
(La  Paz),  18h.  (Vienna,  Melbourne,  and  Riverview),  19h.  (De  Bilt), 
20h.  (Helwan),  21h.  (La  Paz  and  Honolulu),  22h.  (Helwan). 

Nov.  30d.  Readings  at  Ih.  (near  Tokyo),  .3h.  (Colombo),  Sh.  (La  Paz),  12h.  (3) 
and  16h.  (Tiflis). 


Dec.  Id.  lOh.  49m.  32t 

>.     Epicentre  30° -ON. 

iir-o 

E. 

A=  -426,  B 

=  +-7 

54,  C 

=  +  -500 

;        E 

i  =  +  -870, 

E  =  + 

•492  ; 

G  =  - 

•246, 

H  =  +-435,  K  = 

=  -•866. 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

„ 

m.  s. 

6. 

m.  s. 

s. 

m. 

m. 

Zi-ka-wei 

2°1 

54 

1  1     0 

?S 

(il     0) 

+    2 

(el^2) 

3  5 

Taihoku 

5-3 

157 

— 



e  4     9 

? 

51 

— 

Hokoto 

6-5 

180 

. — 



4   10 

? 

4^6 

— 

Hong  Kong 

90 

213 

6   16 

1 

— 

— 

7-2 

7^8 

Nagasaki 

9-3 

70 

2   13 

-   7 

(  3  53) 

-17 

39 

4-5 

Kobe 

14-0 

66 

e  3   27 

+    1 

— 

— 

15-4 

101 

Osaka 

14-3 

67 

— 

6   15 

0 

7-4 

8-2 

Manila 

15-5 

175 

e  4  58 

+  72 

— 

— 

10-5 

— 

Tokyo 

17-9 

66 

e  4  19 

+    3 

— 

— 

e  84 

10  4 

Simla 

36-2 

282 

20   22 

?L 

— 

— 

(20  4) 

213 

Batavia 

38-2 

200 

e  8   26 

+  46 

i  14  34 

+  53 

e  26  9 

— 

Colombo 

43-8 

245 

15   52 

?S 

(15  52) 

+  53 

30-5 

33  0 

Helwan              E. 

74-2 

295 

31   28 

?L 

— 

— 

(31-5) 

— 

Vienna 

76-0 

319 

11  54 

-   1 

21  35 

-   2 

e  370 

441 

Hamburg 

76-7 

325 

— 

— 

e  38-5 

43  0 

Pola 

79-2 

316 

22  28 

?S 

(22   28) 

+  14 

42 -5 « 

44^8 

De  Bilt             E. 

79-9 

325 

— 

— 

e  22   18 

-   4 

395 

453 

N. 

79-9 

325 

— 

— 

e  22   15 

-   7 

— 

45-6 

Dyce 

79-9 

332 

— 

— 

— 

. — ■ 

40-4 

43-4 

Strasbourg 

80-6 

321 

— 

— 

— 

— 

e  43  4 

50^8 

Uccle 

81-1 

324 

— 

— 

— 

— 

e  38^5 

454 

Florence 

81-4 

316 

36   18 

?L 

— . 

— 

(36-3) 

44-5 

Rocca  di  Papa 

81-6 

314 

— 

— 

— 

— 

e  44-3 

45-7 

Eskdalemuir 

81-6 

331 

— 

— 

e  22  19 

-23 

41  5 

461 

Besancou 

82-4 

320 

43  21 

?L 

— 

— 

(43-4) 

45  5 

Bidston 

82-9 

329 

— 

— 

— 

— 

44-5 

47-5 

Kew 

82-9 

328 

— 

— 

— 

— 

— 

495 

Oxford 

83-2 

328 

— 

— 

— 

— 

43  2 

47^1 

Paris 

83-2 

323 

— 

— 

e  34  28 

? 

42  5 

45  5 

Tortosa 

89-2 

318 

e  43  47 

?L 

— 

— 

e  46-5 

51-6 

Coimbra 

94-8 

322 

37   19 

? 



— 

50^0 

52-7 

San  Fernando    E. 

,  96-3 

319 

— 

— 

56  0 

Additional  readings  and  notes:  Neigasaki  gives  also  MN  =  +4^6m.  Kobe 
MN  =  +92m.  Osaka  MN=+8-4m.  Mizusawa  (A=20°'0  Az.  =57°), 
PE  =10h.47m.42s.,  PX  =101i.48m.24s.,  SE  =101i.53m.496.,  SN  =10h.53m.48s. 
Batavia    i=+15m.l5s.  Vienna    iZ=+12m.2s.  Pola    MN  =  +44-7m. 

Strasbourg   MX  =+44 -em.  Eskdalemuir   MX=+48-4m.  Coimbra 

LN=  +51  •7m.  San  Fernando  MX  =  +56 -Sm. 


Dec.  Id.  17h.  53m.  10s.     Epicentre  24°0X.  124°0E.  (as  on  1919  Dec.  16d.). 

A  =  -  511,  B  =  +  -757,  C  =  +  -407  ;         D  =  +  -829,  E  =  +  559  ; 
G  =  -228,   H  =  +337,  K  =  -914. 


A 

Az. 

P. 

O-C. 

s. 

O 

-C. 

L. 

M. 

g 

5 

m.  s. 

8. 

m. 

s. 

8. 

m. 

m. 

Taihoku 

2-5 

294 

0  36 

-    3 

— 



10 

1-3 

Hokoto 

41 

275 

1     4 

0 

— 



1-4 

— 

Zi-ka-wei 

7  5 

343 

e  1   54 

0 

e  3 

26 

+ 

2 

— 

4  5 

Hong  Kong 

92 

262 

4     3 

?s 

(4 

3) 

5 

— 

5-6 

Helwan 

80  4 

298 

53   50 

?L 

— 

(53-8) 

— 

Hamburg 

83-9 

327 

— 

— 

— 

— 

e  43  8 

52  •& 

De  Bilt 

87-2 

327 

— 

— 

— 

— 

e  46-8 

55-2 

Uccle 

88-3 

327 

— 

— 

— 

— 

— 

46-8 

Eskdalemuir 

88-8 

333 

— 

— 

— 

— 

40-8 

— 

Stonyhurst 

89-5 

332 

e  57   50 

?L 

— 

— 

(e  57-8) 

— 

Additional  readings  Zi-ka-wei  gives  also  MN  =  +43m.,  MZ=+44m.         De 
Bilt  MX  =  +56  •5m. 
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Dec.  Id.  Readin!?s  also  at  5h.  (Rocca  di  Papa),  6h.  (near  Rocca  di  Papa  and 
Florence),  7h.  (Hong  Kon?),  12h.  (La  Paz  and  Zi-ka-wei),  14h.  (Florence), 
15h.  (near  La  Paz,  near  Tokyo,  and  near  Rocca  di  Papa  (2)  and  Florence 
(2)  ),  17h.  (near  Tokyo  and  Mizusawa),  18h.  (near  Mlzusawa). 


Dec.  2d.  20h.  43m.  8s.     Epicentre  20° -68.  168° -SE.  (as  on  1920  Sept.  20d.). 

A=--9]8,  B  =  +182,  C=  --352  :         D  =  +194,  E=  +-981  ; 
G  =  +  -345,  H=-068,  K  =  --936. 

A        Az.  P.        O-C.  S.  0-C.        L.  M. 


Apia 

19-7 

73          — 

. —         — 

— 

11-9          — 

Riverview 

20-5 

226     i    4   52 

+    5          8   56 

+  22 

elO-4        10-8 

Melbourne 

26-8 

225          6   16 

+  20        10   46 

+    9 

130        15-5 

Adelaide 

301 

235          — 

—ell    52 

+  16 

e  16-4        19-4 

Batavia 

61-6 

275    e  10  20 

-    3     i  18   40 

-   3 

—           • — • 

Honolulu 

E. 

53  0 

40          — 

—          — 

— ■ 

e24-9           — 

Helwan 

E. 

140-7 

291        89  52 

2L           — 

— 

(89-9)         — 

idltional   readings  :     Riverview   gives 

also   MN  =  +11 

■3m. 

Batavia   i  = 

+  13m.40s. 

(?PRi). 

Dec.  2d.  Readings  also  at  Ih.  (La  Paz),  2h.  (La  Paz  and  Helwan),  oh.  (Manila), 
6h.  (Riverview),  81i.  (Apia,  Clu-istchurch,  and  Riverview),  lOh.  (Algiers), 
13h.  (La  Paz),  ISh.  (Zi-ka-wei  and  Tiflis),  21h.  (near  aiizusawa). 


Dec.  3d.  Readings  at  5h.  (Riverview),  9h.  (La  Paz  and  Tiflis),  lOh.  (Helwan), 
llh.  (Tiflip),  131i.  (near  La  Paz),  14h.  (Oaxaca,  Vera  Cruz,  and  Tacubaya), 
15h.   (Helwan),  21h.   (Riverview),  23h.   (Algiers). 

Dec.  4d.  Readings  at  71i.  and  91i.  (La  Paz),  12h.  (Batavia  and  near  Mizusawa), 
16h.  (Taihoku),  17h.  (Batavia). 


Dec.  5d.     Readings  at  Ih.  (near  Nagasaki),  2h.  (La  Paz). 


Dec.  6d.  13h.  26m.  16s.     Epicentre  40° -ON.  45°-5E. 

A  =  +  -537,  B  =  +  -546,  C  =  +  -642  ;         D  =  +  -713,  E  =  -  -701  ; 
G  =  +-451,  H  =  +  -458,  K  =  --766. 

A       Az.           P.      O  -C.          S.  O  -C.       L.  M. 

o          o          m.  s.         s.         m.  s.  s.          m.  m. 

Tiflis                             1-7      342          0  44       +18      e  0  50  +2          0-9  — 

Helwan           e.        15-4      233          8   44        2L           —  —        (8-7)  — 

Lemberg                   180     310         —             —      e  7   14  -26      e  9-2  13-3 

Vienna                       22-3     301          5     9            0          9   11  0    e  13-2  14-2 

Pompeii           e,        23-4      282          5  49      +28          —  —           —  — 

Pola                            23-7      292          —              —      e  9  40  +    2           —  — 

Rocca  di  Papa        24-7      285       i  5  41      +6          9  50  -   7        16-4  19-6 

MoncaUeri                 280      293      e  3   29             2       (10   38)  -21        10-6  — 

Strasbourg                28-0     300      e  5   44      -24          —  —    el5-7  — 

De  Bilt                      300     307          —              —    e  11   44  +]0        14-7  20-5 

Uccle                        30-3     305         —             —         —  —          —  14-7 

Paris                           31-5     301          —              —         —  —       17-7  22-7 

Stonyhurst               34-7      310    e  16   14        2L           —  —  (e  16-2)  23-7 

Dyce                           34-9     316          —              —         —  —       19-7  — 

Additional   readings:     Vienna    gives    also    iZ=+5m.26s.         De    Bilt  MN  = 
+  16  1m.         Paris  reading  for  L  is  increased  by  20m. 


Dec.  6d.     Readings  also  at  Ih.  (Azores),  12h.  (Batavia  and  La  Paz),  13h.  (Tiflis), 
15h.  (Vera  Cruz). 


Dec. 


7d.   17h.  27m.  20s.    (I) 
18h.  40m.  40s.  (ii) 
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Epicentre  2=1X.  127°-8E.  (as  on  1921  July  15d.). 


A  =  --612.  B  =  +  -790,  C  =  +  037  ;  D  =  +  -790,  E  =  +  -613 

G=-022,  H  =  +029,  K  =  --999. 


/S 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

g 

m.    s. 

s. 

m.  s. 

s. 

m. 

m. 

I    Manila 

14° 

2 

332 

3   40 

+  11 

(6   20) 

+    7 

6-3 

— 

II 

14 

2 

332 

3   29 

0 

— 

■ — 

— 

— 

I  Batavia 

22 

5 

248 

i  4  56 

-15 

i  9      1 

-14 

e  15-7 

— 

II 

22 

5 

248 

i  5   15 

+    4 

i  7   48 

-87 

1  110 

— 

I  Taihoku 

23 

7 

346 

e  7    12 

1 

— 

— 

— 

— 

I  Hong  Kong 

24 

1 

328 

5   29 

'o 

(9  40) 

-   6 

9-7 

— 

II 

24 

1 

328 

5   20 

-   9 

9     5 

-41 

12-4 

— 

I  Zi-ka-wei 

29 

7 

349 

6   25 

0 

e  11  52 

+  23 

— 

17-4 

I  Osaka 

33 

3 

11 

8   23 

+  84 

— 

— . 

— 

14-6 

I  Kobe 

33 

3 

11 

e  7      5 

+    6 

— 

— 

— 

9-4 

I  Perth 

35 

9 

197 

— 

— 

12  40 

-29 

— 

— 

I  Adelaide 

38 

4 

165 

— 

— 

i  13   22 

-22 

e  19-9 

24-7 

I  Riverview 

42 

1 

150 

e  7   43 

-29 

i  14  30 

-   6 

e  24  0 

28-2 

I  Sydney 

42 

1 

150 

8  34 

+  22 

14   28 

-   8 

22-5 

30-7 

I  Melbourne 

43 

0 

160 

8   58? 

+  40 

15   16 

+  28 

24-9 

30-8 

I  Colombo 

48 

0 

277 

8   40 

-14 

14   10 

-94. 

27-7 

33-8 

I  Kodaikanal 

50 

6 

281 

9  52 

+  41 

— 

— • 

301 

33  0 

I  Helwan               E. 

94 

5 

300 

13   40 

-    1 

— 

— 

■ — 

— 

I  Victoria 

100 

8 

40 

— 

— 

— 

— 

— 

64-2 

I  Hamburg 

104 

3 

327 

— 

— 

e  24  40 

-116 

e  52-7 

54-7 

I  Pola 

105 

1 

318 

— 

— 

24  40 

-123 

74-7 

— 

I  Rocca  di  Papa 

106 

9 

315 

— 

— 

— 

— 

601 

— 

I  Strasbourg 

107 

6 

322 

— 

— 

— 

■ — • 

— 

63  1 

I  De  BUt 

107 

6 

326 

— 

— 

e  25   14 

-112 

e  52-7 

62-2 

II 

107 

6 

326 

— 

— 

— 

— 

e  55-3 

58-1 

I  Dyce 

108 

4 

334 

— 

— 

— 

— 

55-5 

56-6 

I  Uccle 

108 

6 

325 

— 

— 

e  28  40 

+  85 

— 

54-7 

I  Besaugon 

109 

3 

321 

— 

— 

— 

— 

62-7 

— 

I  Edinburgh 

109 

7 

334 

— 

— 

— 

— 

56-7 

— 

I  Eskdalemuir 

110 

1 

333 

— 

— 

e  28  40 

+  71 

53-7 

66-7 

I  Coimbra 

121 

8 

322 

e  22   10 

IPRi 

— 

— 

41-7 

— 

I  La  Paz 

158 

8 

134 

i  20  27 

[+20] 

31   24 

? 

72-3 

— 

Additional  readings:  Kobe  i  gives  also  MN=+8-9m.  Adelaide  i  1  = 
+  16m.34s.  Riverview  I  eSR  = +17m.33s.  and  +17m.57s.,  MN  = +29-5m. 
Melbom-ne  i  SRi  =  +18m.22s.  Rocca  di  Papa  i  L  =  +60  •5m.  De  Bilt  i 
MN  =  +57-7m.,  II  MN=+59-2m.         Eskdalemuir  i  MN  =  +590m. 


Dec.  7d.  Readings  also  at  Oh.  (near  Mizusawa),  Ih.  (Eskdalemuir),  5h.  (Tiflis), 
12h.  (Batavia),  13h.  (La  Paz),  14h.  (Apia),  21h.  (near  Belgrade  and 
Sarajevo),  22h.  (Rocca  di  Papa). 


1921.     Dec.  8d.  12h.  31m.  24s.       Epicentre  36°  OX.  139°  OE. 

(As  on  1921  Feb.  14d.). 


A  =  -  -611,  B  =  +  -531,  C  =  +  -588  ; 

G  =  --444,  H  =  +-386, 


D  =  +-656,  E  =  +755 
K  =  -809. 


Akita 


Az. 


O-C. 


O-C. 


3-5        28 
38        13 


10+1 


1   41 


Continued  on  next  paye. 


L. 


M. 


J, 

„ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Numadu 

0-2 

320 

0  30 

+  26 

0  35 

+  29 

0-7 

. — 

Macbasi 

0-4 

8 

0  47 

+  41 

— 

— 

10 

— 

Tokyo 

0-8 

118 

i  0   15 

+   3 

— 

— 

0-4 

— 

Tukubasan 

0-9 

76 

0   15 

+   1 

— 

— . 

— 

0-4 

Mito 

1-3 

72 

0   16 

-   4 

— 

— 

0-4 

— 

Tyosi 

1-6 

120 

0   18 

-   6 

__ 

— 

0-5 

— 

Gifu 

1-9 

245 

1      2 

?S 

(1      2) 

+    9 

1-5 

4-9 

Kyoto 

2-8 

250 

1  55 

?s 

(1  55) 

+  38 

2-6 

3  0 

Osaka 

3-2 

248 

— 

— 

1   19 

-    9 

2-5 

3  0 

Kobe 

3-4 

248 



— . 

1   22 

-12 

2-6 

2-7 

Mizusawa       e. 

3-5 

28 

1      0 

+   5 

1    40 

+    3 

— 

— 

+    4  —  — 

—  20  — 
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p.        O-C.         S.         0-C.  L.  M. 


Hakodate 

5-9 

12 

1    43 

+  12 





3  0 

3-5 

Sapporo 

7-3 

13 

1   45 

-   6 

— 



3-4 

Hukuoka 

7-t 

254 

2   13 

+  21 

3  43 

+  22 

4-4 

4-8 

Nagasaki 

8-2 

250 

2   20 

+  16 

— 

— 

4  1 

5-4 

Ziiiseu 

101 

282 

(1   54) 

-37 

1  54 

?P 

4-4 

4-8 

Ootomari 

110 

14 

2  48 

+    4 

(4   39) 

-15 

4-6 

6-6 

Zi-ka-wei 

15i 

257 

i  3  57 

+  13 

e  7      1 

+  2(1 

18-2 

Taihoku 

18-6 

239 

e  4   27 

+    3 

8-4 

Hong  Kong 

25 -5 

244 

6   23 

+  40 

. 
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Manila 

26-8 

222 

e  4  40 

-76 







Simla 

50-9 

283 

26  54 

?L 





(26-9) 



Batavia 

51-9 

222 

c  9   16 

-   3 

i  16   31 

-12 



Honolulu 

56-2 

87 

— 

e  24-3 

26-6 

Kodaikanal 

(ill 

261 

39  54 

2 

— 



41-2 

44  0 

Colombo 

61-2 

259 

18  36 

?S 

(18   36) 

-    2 

42-6 

Victoria 

68-5 

45 

— 



(19   43) 

-25 

19-7 

48-2 

Riverview 

70-8 

170 

e  18  42 

2 

e  21   24 

+  48 

Sydney 

70-8 

170 

20    18 

?s 

(20    18) 

-18 



42-8 

Hamburg 

80-2 

332 

i  12   17 

-    3 

i  22   23 

_     9 

e  42-6 

46-2 

Hyce 

81-3 

341 

i  13  40 

+  73 

i  22  36 

-   2 

43-6 

Vienna 

81o 

326 

i  12  27 

-    1 

— 

— 

23-0 

Edinburgh 

82-7 

340 

— 

— 

— 



40-6 

53-6 

Eskdalemuir 

83-2 

339 

i  12  33 

-   4 

i  22  50 

-   9 

40-6 

47  0 

De  Bilt           E. 

83-2 

333 

— 

e  22  53 

-   6 

e  42-6 

52-0 

X. 

83-2 

333 

— 

— 

e  22  55 

-   4 

56-7 

Uccle 

84-5 

333 

e  12  39 

-   6 

23     2 

-12 



Strasbourg 

85-0 

330 

12  42 

-   6 

23      1 

-18 

e  47-6 

58-6 

Pola 

85-2 

325 

11     7 

? 

e  23   16 

-   5 

45-6? 

50-9 

Helwan           e. 

85-4 

304 

23  36 

?S 

(23  36) 

+  13 

Kew 

85-6 

336 

— 

— 



52-6 

Padova 

85-7 

327 

23   15 

?s 

(23   15) 

-12 

47-0 

560 

Oxford 

85-7 

338 

— 

— 

23     3 

-24 

39-9 

53  1 

Besangon 

86-8 

330 

12   54? 

-    4 

23   16 

-23 

50-6 

Paris 

86-8 

333 

e  12   52 

-    6 

i  23    16 

-23 

45-6 

50-6 

Moncalieri 

87-8 

328 

13      9 

+    5 

25   58 

+  128 

34-8 

56-9 

Pompeii 

87-9 

321 

24      4 

?S 

(24      4) 

+  13 

Rocca  di  Papa 

88-0 

323 

e  12  42 

-23 

23   45 

-   7 

e  45-5 

500 

Marseilles 

90-3 

329 

— 

— . 

e  52   36 

?L 

58-6 

Toronto 

93  0 

27 

— 

— 

— 

53-4 

59-6 

Tortosa 

94-2 

330 

— 

— 

— 

— 

e  51-6 

591 

Granada 

991 

331 

e  17   58 

JPR, 

i  29  39 

?SR, 

54-8 

Rio  Tinto 

99-7 

333 

55  36 

2L 

— 

— 

(55-6) 

66-6 

San  Pcrnando 

100-7 

332 

19  36 

?PRi 

— 

— 

— 

651 

Cape  Town 

132  0 

254 

50   40 

?L 

— 



(50-7) 

La  Paz 

1490 

58 

20   57 

[+63] 

35     4 

? 

71-6 

— 

Additional  readings   and    notes:     Osaka   gives   also    MN  =  +2-9m.         Kobe 
MN=+30ni.  Hakodate    MN  =  +4  0m.  Hukuoka    MX=+5  0m. 

Zinsen     gives     P  =12h.31m.l3s.  Ootomari     MX  =  +7-8m.  Zi-ka-wei 

SRjN  = +7m.41s.,    SR,E  = +7m.48s.,    MN=+91m.  Houg    Kong    PR, 

= +8m.57s.    or     +8m.20s.  Batavia    e=+13m.45s.  Honolulu    eX  = 

+  23m.l4s.  Hamburg  MZ  = +53 -em.  Vienna  i  =+ 14m.59s.   (?PR,). 

All  readings  are  jiven  as  on  9d.  Eskdalemuir  PRiZ?  =  +15m.  t8s.,  MN  = 

+  53  •2m.  Pola     MX  =  +55  •6m.  Paris     MN  =  +53-6m.  Rocca     di 

Papa    iP  = +12m.54s..    PRi  = +17m.0s.,    iS=+23m.42s.  Toronto    eL  = 

+  57 ■2m.         San  Fernando  MN=+701m. 


Pec.  8d.  Readings  also  at  Oh.  (Batavia),  4h.  (near  Sarajevo),  12h.  (near  Tokyo), 
13h.  (near  Mizusawa  (3),  Tokyo  (5),  and  Osaka),  14h.  (Stonyhurst,  Tiflis, 
and  near  Tokyo  (2)  ),  16h.  (near  Mizusawa  and  Tokyo),  17h.  (Stonyhurst 
and  near  Tokyo),  18h.  (Coimbra  and  near  Tokyo  and  Mizusawa),  19h. 
(near  Tokyo  and  Mizusawa),  21h.  (La  Paz). 


Dec.  9d 


Readings  at  Oh.  (near  Tokyo  (2)  ),  3h.  (La  Paz),  5h.  (Batavia  and 
Tiflis),  lib.  (Apia,  rhiistchurch,  Tiflis,  and  Riverview),  12h.  (Helwan), 
13h.  (Rio  Tinto  and  La  Paz),  20h.  and  22h.  (Taihoku). 


Dec.  lOd.     Readings  at  Ih.  QIanila),  2h.  (Helwan),  4h.  (La  Paz  and  Taihoku), 
6h.  (Taihoku).  lib.  (La  Paz),  12h.  (Helwan),  17h.  (near  Simla). 
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Dec.  11(1.  Readinss  at  Oh.  (Batavia),  3h.  (La  Paz  and  near  Tokyo),  8h.  (Vera 
Cruz  and  Oaxaca),  9h.  (near  Mizusawa  and  Sapporo),  ITh.  (Talhoku), 
23h.  (Taihoku  and  near  Mizusawa  and  Tokyo). 


Dec.  12d.  nil.  2m.  10s.      Epicentre  40°  ■3N.  139= -SE.  (as  on  1921  Oct.  5d.). 
A  =  -  oSO,  B  =  +  -495,  C  =  +  -647. 

0-C. 

s. 

-r     1 

-49 


Dec.  12d.  Rcadinffs  also  at  Oh.  (near  Mizusawa  (2)  ),  2h.  (Dp  Bill,  Helwan,  and 
Kodaikanal),  6h.  (La  Paz),  9h.  (Colombo),  lOh.  (Tokyo),  16h.  (Mizusawa), 
17h.  (Titiis),  19h.  (La  Paz). 


Dec.  13d.  (jh.  28m.  42s.     Epicentre  43°-9N.  9°-5E.  (as  on  1921  Nov.  29d.). 
A  =  +-711,  B  =  +119,  C  =  +  -693. 


A 

P.         0  -C. 

m.  8.           s. 

S. 
m.  s. 

Mizusawa 

Hakodate 

.Sapporo 

ilito 

Tyosi 

1°7 
1-7 
31 
4  0 
4-7 

0   25        -    1 
e  0   29        +3 

0  26        -23 

1  2              0 
e  1   10        -   3 

0  49 
0  37 

izusawa  gives 

also  SN 

=  +0m.47s. 

L. 

M. 

m. 

m. 

0-5 

10 

10 

— 

2  0 

2-4 

2-4 

2-9 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

M. 

^ 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

Chur 

2-9 

0 

e  0  48 

+   3 

i  1   16 

-    4 

— 

Zurich 

E. 

3-6 

350 

e  0  58 

+    2 

i  1  34 

—    5 

1-6 

X. 

3-6 

350 

e  0  55 

-    1 

i  1   34 

—    5 

1-7 

Vienna 

z. 

6o 

45 

i  1   45 

+    6 

— 

— 

— 

No  additional  readings. 


Dec.  13d.     Readings  also  at  2h.  (Batavia  and  La  Paz),  3h.  (Colombo,  Helwan,  and 
River\'iew),  9h.  and  12h.  (La  Paz),  19h.  (Taihoku). 


Dec.  14d.     Readings  at  7h.  and  9h.  (Colombo).  13h.  (near  Tokyo),  14h.  (Batavia), 
19h.  (Taihoku). 


Dec.  15d.  Readings  at  6h.  (Batavia),  7h.  (Manila  and  Rivervlew),  8h.  (Rivervlew 
and  La  Paz),  llh.  (Manila),  17h.  (near  Tokyo),  19h.  (near  Cape  Town), 
20h.  (Manila). 


Dec.  16d.  2h.  37m.  15s.      Epicentre  14'-5N.  145'-5E.  (as  on  1919  Jan.  lid.). 

A  =  -  -798,  B  =  +  -548,  C  =  +  -250  ;  D  =  +  -566,  E  =  +  -824  ; 

■  G  =  -  -206,  H  =  +  142,  K  =  -  -968. 

A        Az.            P.       O-C.          S.  O-C.        L.  M. 

o           „          m.  s.          s.         m.  8.  8.          m.  m. 

Tokvo                        21-8     347          4   50      -13     (e  8   31)  -30      e  8-5  8-8 

Osaka                         221      338          5   23      +17          —  —           —  10-4 

Kobe                          22-3     337      e  4   45      -24          —  —         6-5  — 

Manila                       23-8     274      e  5   25      -    1          9  41  +1          9-7  10-8 

Batavia                     43-6     244          8   24      +    1          —  —           —  — 

De  Bilt                    1051      330          —              —         —  —    e  53-8  — 

Uccle                        106-4     336          —              —         —  —    e  50-8  — 

La  Paz                     147-5        98        19  30    [-221      24   24  ?PR,          —  — 

Additional  readings  :   Osaka  gives  also  MN  =  + 12  ■6m.         Manila  MN  =  +9-8ni. 
Batavia  iE  =  +10m.lOs.,  i  =  +  13m. 49s. 
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Dec.  16d.  Readings  also  at  Ih.  (Zi-ka-wei  and  near  Mlzusawa),  4h.  (Zi-ka-wei 
and  Taihoku),  llh.  (Apia  and  Taihokn),  13h.  Ootomari),  14h.  (Bar- 
celona), 16h.  (Barcelona  and  near  Lick),  18h.  (Rocca  di  Papa),  22h. 
(Zi-ka-wei). 


Dec.  17d.  Readings  at  Ih.  (near  Colima),  91i.  (Belgrade),  12h.  (Apia),  17h. 
(Taihoku),  18h.  (near  Lick),  231i.  (Helwan,  Rocca  di  Papa,  and  Vera 
Cruz). 


Dec.  ISd.  lOh.  16m.  24s.     Epicentre  2°-0S.  14°0W.  (as  on  1920  July  4d.). 
A  =  +  -970,  B  =  -  -242,  C  =  -  035  ;  D  =  -  -242,  E  =  -  -970  : 


+  ■970,  B  = -242,  C  =  -035  ;  D  = 

G  =  -  034,  H  =  -f  -008,  K  =  - 


-•242,  E 
•999. 


Coimbra 

Rocca  di  Paiia 

Florence 

Helwan  E. 

Ucclo 

La  Paz 

Toronto 

Ann  Arbor     x. 

Victoria 


A 

42°- 5 
500 
51  5 
537 
55-1 
55-2 
739 
765 
104  2 


Az. 

6 

27 

24 

50 

14 

252 

317 

314 

320 


P.       O  -C. 


m.  s. 

8  56 
e  25   IS 

24   40 
33   36 

9  40 


+  41 
?L 
?L 
?L 

0 


S. 
m.  s. 
14   36 


0-C. 

s. 
-    6 


186 

(e  25^3) 

(24^7) 

(336) 

27-6 
419 
73-6 
30-3 


M. 

m. 
21-6 
263 
24^8 

15-6 
30  6 
46  0 

37^2 


Additional  readings  and  notes  :  Coimbra  gives  also  LN  =  +20  •4m.  All  read- 
ings are  increased  by  lOni.  Rocca  di  Papa  ePN  =  +26m.0s.  and  iPN  = 
+  26m.6s.         Florence  P= +24m.35s. 


1921.     Dec.  18d.  15h.  29m.  24s.      Epicentre  2°  5S.  71°0W 

A  =  +  325,   B  =  -  -945,  C  =  -  044  ;  D  =  -  -946,  E  =  -  -326  ; 

G  =  -014,  H  =  +041,  K  =  --999. 

A  focal  depth  0-080  is  assumed.     See  note  at  end. 


Corr. 
foV 

Focus 

A 

Az. 

P. 

0-C. 

S 

0-C. 

L. 

M. 

3 

^ 

^, 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

La  Paz 

-2-0 

14^ 

3 
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i  2 

53 

-10 

i4 

54 

-32 

— 

— 

Balboa  Hts. 

E. 

-2^0 

14 

3 

324 

3 

22 

+  19 

5 

46 

+  20 

7^2 

8-3 

.N". 

-2-0 

14 

3 

324 

3 

16 

+  13 

5 

56 

+  30 

7^5 

8-4 

Port  au  Prince 

-3-4 

21- 

1 

357 

e4 

25 

+  12 

6 

34 

-59 

7^1 

7-8 

Porto  Rico 

-3-4 

21 

4 

15 

4 

26 

+  9 

8 

1 

+  21 

— 

81 

Merida 

-4-9 

29 

7 

323 

6 

51 

+  75 

in 

16) 

+  77 

11-3 

11-4 

Oaxaca 

-5-1 

32 

1 

310 

5 

33 

-25 

(10 

18) 

-23 

10-3 

IM 

Vera  Cruz 

-5-2 

32 

9 

315 

6 

21 

+  16 

(10 

49) 

-   5 

10-8 

11-1 

Rio  de  Janeiro 

-5  3 

33 

8 

130 

i  6 

0 

-13 

10 

36 

-32 

14-0 

— 

Puelila 

-5-3 

34 

3 

312 

6 

48 

+  30 

(11 

38) 

+  21 

11-6 

11^9 

Tacubaya 

-5^4 

35 

3 

310 

6 

20 

-   7 

(11 

17) 

-15 

11-3 

11^5 

Colima 

-5-8 

38 

3 

307 

6 

35 

-18 

9 

39 

?PR, 

12^1 

12-3 

Cheltenham 

-62 

41 

6 

356 

7 

18 

+   1 

12 

58 

-   3 

— 

13-2 

Georgetown 

E. 

-6-2 

41 

8 

355 

e7 

16 

-   2 

i  12 

55 

-   9 

e  21-6 

22-4 

Washington 

-6-2 

41 

8 

355 

7 

17 

-   1 

12 

48 

-16 

— 

13-1 

Mazatlan 

-6-4 

43 

0 

311 

(7 

45) 

+  18 

7 

45 

?P 

— 

11-0 

Fordham 

E. 

-6-4 

43 

5 

358 

7 

33 

+  2 

13 

24 

-   1 

— 



N. 

-6^4 

43 

5 

358 

7 

27 

-  4 

13 

18 

-   7 

161 

16-4 

St.  Louis 

-6^6 

44 

8 

340 

i  7 

39 

-   1 

(i  13 

36) 

-  5 

i  13-6 

13-7 

Ithaca 

E. 

-6-6 

45 

2 

356 

7 

56 

'13 

13 

54 

+  8 

— 

14-2 

Ann  Arbor 

-6^8 

4-6 

3 

350 

7 

48 

-  3 

13 

54 

-   5 

— 

14-0 

Northfield 

-68 

46 

7 

0 

7 

51 

-  3 

14 

11 

+  6 

— 

— 

Chicago 

-6-8 

46 

8 

345 

6 

44 

-71 

12 

56 

-71 

— 

13^1 

Toronto 

-6^8 

46 

8 

353 

8 

24 

+  29 

i  15 

6 

+  59 

e  2M 



Ottawa 

-7-0 

48 

1 

357 

8 

5 

+   1 

14 

26 

+  4 

el9-6 

— 

Tucson 

N. 

-7-3 

51 

3 

318 

8 

14 

-12 

14 

59 

-   3 



15-2 

Denver 

-7^4 

52 

•5 

329 

7 

36 

-58 

(14 

36) 

-40 

14-6 

14-6 

Lick 

N. 

-8-0 

61 

5 

318 

7 

33 

-117 

15 

12 

-111 

— 

— 

E. 

-8-0 

61 

5 

318 

7 

36 

-114 

15 

22 

-101 

— 

— 

Continued  on  next  page. 


Berkeley 

Victoria 

Coimhra 

San  Fernando 

Granada 

Tortosa 

Sitka 

Algiers 

Barcelona 

Oxfoid 

Stonyhurst 

Eskdalemuir 

Edinburgh 

Kew 

Uyce 

Paris 

Marseilles 

Uccle 

Besan(^on 

De  Bilt 

Moncalieri 

Strasbourg 

Zurich 

Florence 

Padova 

Hamburg 

Rocea  di  Paiia 

Pola 

Honolulu 

Cape  Town 

Pompeii 

Vienna 

Mostar 

Sarajevo 

Belgrade 

Apia 

Helwan 

Riverview 

Sydney 

Melbourne 

Hakodate 

Mizusawa 

Adelaide 

Tokyo 

Simla 

Osaka 

Kobe 

Bombay 

Hukuoka 

Kodaikanal 

Zi-ka-wei 

Colombo 

Taihoku 

Hong  Kong 

Manila 

Batavia 


CoiT. 

for 

Focus 


170 


-9 
-9 
-9 

-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-9 
-10 
-10 


318 

318 

326 

47 

51 

51 

48 

331 

331 

52 

48 

37 

36 

33 

33 

37 

30 

30 

40 

46 

39 

42 

38 

44 

41 

43 

46 

44 

37 

48 

45 

292 

125 

49 

41 

47 

46 

45 

258 

60 

223 

223 

217 

329 

325 

325 

215 

323 

42 

326 

326 

61 

330 

76 

339 

80 

333 

346 

317 

166 


m.  s. 

e  9  45? 

e  9  41? 

8  56 

i  10  36 

10  38 
i  10  51 

11  11 
11  19 
11  25 

i  11  16 

11  18 

i  11  23 

11  24 

i  11  22 

11  18 

12  36 
11  30 
11  30 
11  26 
11  36 
11  35 
11  38 

i  11  45 

i  11  37 

i  11  43 

e  11  45 

11  57 

11  59 
i  11  54 
i  11  54 
i  12  13 

12  21 

11  55 

12  36 
i  12  10 

e  12      1 

12  20 

i  12  23 


14 

e  16 

19 

e  19 

el7 

18 

18 

e20 

18 

18 

18 

i  18 

18 

18 

18 

e  18 

e  19 

e  19 

18 

e  19 

19 


O-C. 

s. 
+  11 
+  7 
-75 
+  7 
+  6 
+  5 
+  1 
+  5 
+  11 
0 
0 
+  3 
+  4 
+  2 

-  4 
+  73 
+  2 
+   2 

-  4 
-f-  2 

-  4 

-  3 
+   1 

-  9 


-  7 

-  7 

-  2 

-  4 

-  9 
-10 
+  2 
+  10 
-16 
+  25 
-12 
-26 


18  +52 
37  +27 
51  t-TRi 
48  ?PR, 
40   [-102' 


19 

[-67' 
■-65' 

21 

36 

'PR, 

7 

-86] 

30 

■-67' 

26 

-72' 

9 

-90" 

26 

-"■ 

29 

;-76' 

48 

-64' 

46 

■-68- 

12 

"■-45' 

5 

■-56" 

56 

■-72" 

:-69' 

1 

5 

:-7o' 

s. 

m.  s. 

e  17  30? 

e  17  29? 

(i  17  47) 

i  19  16 

19  24 
i  19  47 

20  25 
20  23 


i  20 
120 
i20 
(20 
i  20 
20 

120 

i  20 

i  20 

21 

i21 

21 

21 

21 

e21 

121 

21 


36 
38 
36 
36) 
40 
49 

51 
50 
53 

6 
10 

6 

19 
21 
27 
23 
38 


i  21     32 


121    46 

21    55 


21    52 
i  21    41 


-13       121     57 


O-C. 

s. 
+  19 
+  18 
-34 
+  20 
+  23 
+  21 
+  12 
+  3 

+  12 
+  11 
+  4 
+  4 
+  8 
+  13 

+  3 

+  2 

+  3 

+  9 

+  2 

-  6 
-^  1 

■  +   1 
0 

-  9 

-  7 

-20 

-21 
-12 
-39 
?SRi 
-37 
-57 

-60 


e28    50 


20  55  ?PR, 

20  56  ?PRi 
e  29  42  ? 

21  22  ?PRi 


20    37  ? 

25      6       ?PR, 


28    31 
28      5 


L. 


e34-6 
27-6 


32-6 
e330 
26-7 
20-6 
31-6 


29-6 
311 


29-6 
30-6 


e34-6 


e30-6 
e35-2 
8  31-5 


e40-6 
22-9 


23-4 
32-4 


42-9 

43-6 

e35-6 


M. 

m. 


35-5 
28-1 
23-8 

32-9 
20-6 
20-8 
38-6 
33-3 

28-3 

26-7 
26-6 
26-6 

33-6 
34-5 
311 

31-3 
26-1 


_ 

260 

(40-1) 

59-1 

- 

40-3 

e29-5 

39-5 

— 

22-6 



30-6 

e51-4 

62- 1 

400 

40-7 

55-1? 

71-5 

32-9 
41-2 
39-6 

43-1 


Additional  readiiiETS  and  notes  :  La  Paz  srives  also  i  =  +5m.9s..  To  =15h.29m.49s. 
Port  au  Prince  iPE  = +4m.29s.,  iPNW  = +4m.31s.,  MNW=+S-6m. 
Cheltenham     iSX  =  +  12m.49s.,     MN=+13-4m.  Georgetown     IN  = 

+  10m.lls.  and   +llm..54s.,   iSN  =  +  12m.59s.  Mainka  readings  PE  = 

+  7in.lls.,  iSE  =  +  13m. 39s.  Fordham  PR,  =  +  9m. 24s.,  PRa  =  +  10m. 24s. 

St.  Louis  iS  = +10m.42s.?   (?PRi).     The  true  S  being  given  as  L.  Ann 

Arbor    PE=+7m.42s.  Toronto    PR,  =  +  12m.Gs.,    iSR,  =  +  18m.6s..    cL 

=  +28-8m.,    L=+29-5m.  Ottawa    iNV  =  +  llm.os.,    SR,?  = +16m.50s., 

T„=15h.29m.27s.  Lick      PRiNZ  = +9m.39s.,  PSEN  = +15m.30s. 

Berkelev  iSN  = +17m.44s?,  iSE  = +17m.50s. ?.         Victoria  S=+llm..53s., 
iS   is   given   as   iL.  Coimbra    PR,  = +13m.46s.,       SR,  = +23m.l2s., 

i  =  +23m.21s.,  LN=+27-5m.,  MN  =  +30-8m.,  T„  =15h.29m.21s. 

Xotes  continued  on  next  page. 
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San  Fernando  MX=-L26-6m.  Algiers   PR,  = -^14m.36s.  Barcelona 

PR,  = -^  14m. 33s.,    PRj  =  -  16m.l7s..    SR,?  =  ^24m.38s.  Oxford  PR,  = 

-14m.42s.  Stonylmrst  S  =  -14m. 48s.  (?PR,).  The  true  S  is  siven  as  L. 
Eskdalemviir    PR,?  =  -  14m.36s.,    i.'?R,?X  = -24m.40s.  Dyce    also    gives 

sets    of    ililne-Shaw    and    MUne    readings.  Paris     SR,  =  — 24m.57s. 

Marseilles  PR,  = -14m.48s.,   SR,  = -f25m.9s..   eL  =  -r3o-6m.  Uccle  i  = 

+  13m.48s.,  PR,  = -rllm.oOs.,  ISR,  = -;-25m.lls.,  iSRj  = -27m.26s. 
De  Bilt  e=  -f  21m.l0s.  and  -^25m.20s.,  MX  =  -!-30-8m.  Moncalicri  MX  = 
+  26-7m.  Strasbourg  iPE  = -llm.47s.,  SR,  = +25m. 9s..  eL  =  ^30-6m. 

Zurich    iP=  — llm.48s.,    i=4-25m.31s.  Florence    P=-llm.49s.  and 

+  llm.51s.  Padova    PR,  =  -  12m.lls.,      ^12m.l5s.,     -i-16m.34s.,     and 

SR,  = +26m.34s.  Hambur?     iZ  = -15m.l3s..     iS?  = -25m.44s.,     e  = 

+  30m.36s.  Rocca  di  Papa    SX  = -14m.l2s.,    SE  =  ^14m.30.s..    eLX  = 

+  35-7m.  Pola  SR,  = -27m.26s..    MX=-31-9m.  Honolulu  PR,X  = 

+  lom.39s.,    SR.X' =  — 30m.56s.  Pompeii  L  given  as  P  of  a  later  shock. 

Vienna    i=-r26m.29s.  Mostar,    Sarajevo,    and    Belgrade    give   a   sreat 

many  PR  and  SR  phases.  Riverview   PS  =— 30m. 2s.  and  —40m. 37s. 

Melbourne  SR,  =  — 36m.42s..  SRa  =  — 40m.48s.,  L  =  -r47-6m.  Adelaide 
e= -24m.0s.,  i  =  ^37m.24s.  Kobe  MX  = +23-3m.  Zi-ka-wei  PMZ,  = 
-21m.25s.    and    PMZ,  =  ^22m.44s.  Batavia    iX  = +19m.41s.,     i  = 

-28m.25s. 


The  assumption  of  so  exceptional  a  focal  depth  as  0  080  requires  very  full 
scrutiny.  First  let  us  examine  To,  which  may  be  obtained  from  theS— P 
residuals  independently  of  the  position  of  the  epicentre.  There  is  a  curious 
difference  l)etween  the  values  given  by  the  stations  near  the  epicentre,  as 
far  as  Ann  Arbor  (  A  =46 -=3)  and  those  beyond.  The  method  of  computing 
8To  has  been  freqiiently  described.  For  La  Paz  the  error  in  S— I'  is  —22s.. 
corresponding  to  an  error  of  —28s.  in  P,  but  the  observed  error  in  P  is  —10s.. 
hence  STo  =  —18s.  The  following  dozen  stations  give  consistently  positive 
results  : — 


A 


8To 


A 


St. 


STo 


La  Paz 

14-3 

-fl8 

Puebla 

34-3 

-f-41 

Wash. 

418 

-18 

B.  Hts. 

14-3 

-r    5 

Tacub. 

35-3 

-f    3 

Ford 

43-5 

-^   3 

Vieques 

21-4 

~2i 

Chelt. 

41-6 

-    6 

St.  Louis 

44-8 

-    4 

Rio  de  J. 

33-8 

-^11 

George. 

41-8 

-r    7 

Ithaca 

45-2 

+  19 

Arranging  these  in  order  of  magnitude,  +41,  +24,  +19,  +18,  +18,  +11, 
—  7,  —6,  —5,  —4,  —3.  —3,  they  suggest  a  correction  STo  =  +10s.  or  there- 
abouts.    But  compare  those  which  immediately  follow  : — 


STo 


A  ST„ 


8T„ 


Ann  A. 

46-3 

0 

Coimb. 

71-2 

—    7 

Eskd. 

79-7 

-    6 

Xorthf. 

46-7 

-14 

San  F. 

71-6 

-15 

Dyce 

81-0 

—    5 

Chic. 

46-8 

(-11) 

Gran. 

73-8 

-13 

Paris 

81-2 

-13 

Toront. 

46-8 

-    9 

Sitka 

76-5 

-    6 

Mars. 

81-9 

—    7 

Ottawa 

481 

-    3 

Tort. 

77-9 

-13 

L'ccle 

82-8 

-12 

Tucson 

51-3 

-23 

Alg. 

78-9 

-15 

Besan. 

83  1 

-    1 

Lick 

61  0 

(-    0) 

Bare. 

79-2 

-14 

De  B. 

83-6 

-    1 

Berkeley 

62-2 

-    7 

Oxf. 

79-7 

+    2 

Strasb. 

84-5 

-16 

(An  error  of  1  min.  has  been  assumed  for  Chicago  and  2  mln.  for  Lick). 


These  24  observatories  give  consistently  negative  results  :  in  order  thev  are 
-6,  -2,  +1,  +1,0,  -3,  -5,  -6,  -6,  -7,  -7.  -7,  -9,  -11,  -12.  "-13, 
-13,  -13,  -14,  -14,  -15,  -15,  -16,  -23.  Median  -8s.,  Mean-8-3s. 
Their  indications  are  nearly  20  sec.  earlier  than  those  of  the  .stations  nearer 
the  epicentre.  As  yet  no  explanation  can  be  offered  of  this  discrepancy, 
which  can  scarcely  be  accidental.  In  some  other  cases  of  an  appreciable 
difference  in  To  the  stations  farther  from  the  epicentre  have  shown  a  later  To  ; 
and  a  reasonable  inference  would  be  that  there  was  a  smaller,  earlier  shock 
registered  at  the  nearer  stations  (but  not  at  the  more  distant),  followed  by  a 
stronger  shock  which  the  distant  stations  took  to  be  the  only  one.  But  this 
explanation  clearly  will  not  fit  the  present  case.  Errors  in  tables  can  scarcely 
be  large  enough  to  expljin  the  difference  ;  or  abrupt  enough,  for  the  change 
comes  sharply  at  Ann  Arbor.  Possibly  the  distance  A  =45°  is  significant. 
But  we  must  await  further  light  on  the  matter. 
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Coming  now  to  the  questions  of  epicentre  and  focal  depth  ;  suppose  first  we 
take  the  nearer  stations  by  themselves.  Let  us  adopt  their  own  To,  viz., 
18d.  loh.  2'Jm.  34s.,  and  group  tliem  in  Azimuth,  showing  the  correction  to 
adopted  A  without  any  correction  for  depth  of  focus.  There  are  two  stations 
only  near  Azimuth  150°  : — 


A 


Az. 


A(P)        A(S) 


8a 


Rio  de  J. 
La  Paz 


33-8 
14-3 


130 
169 


5   50 
2  43 


10   26 
4   44 


26-2 
10-9 


26-2 
10-6 


-7-6 
-3-5 


If  we  take  To  from  the  distant  stations,  i.e.,  increase  all  the  times  by  18s.,  we 
get  8 A  =  —6^-2  for  Rio,  — 2°-6  for  La  Paz,  with  naturally  some  difference 
between  the  indications  for  S  and  P  in  each  case.  To  satisfy  these  two 
stations,  icithout  any  alloirance  for  focal  depth,  we  miist  adopt  an  epicentre 
near  6°S.  66°W.  with  their  own  T,  :    5  .S.  67"W.  with  the  earlier  To. 

The  remaining  stations  are  in  nearly  the  opposite  azimuth,  adopting  the  later 
To  appropriate  to  them  : — 

A  Az.  8a  A  Az.  8  A 


Colim. 

38-3 

307 

-8-6 

St.  L. 

44-8 

340 

-7-7 

Oax. 

321 

310 

-7-4 

Georg. 

41-8 

355 

—  7  -5 

Tacub. 

35  -3 

310 

-6-9 

Wash. 

41-8 

355 

-7-7 

Mazat. 

43  0 

311 

-5-4 

Chelt. 

41-6 

356 

-7-2 

Pueb. 

34-3 

312 

-40 

Ithaca 

45-2 

356 

-6-4 

Merid. 

29-7 

323 

(-4-5) 

Port  P. 

21  1 

357 

-3-6 

Bal.  H. 

14-3 

324 

-1-5 

Ford. 

43-5 

358 

-7-5 

Vieq. 

21  4 

15 

-3-2 

We  have  here  an  arc  of  70°  (from  307°  to  375°)  including  the  opposites  of  both 
Rio  and  La  Paz,  consistently  requiring  the  epicentre  to  be  nearer  them. 
Moreover  the  demand  clearly  increases  ^vith  A,  as  is  the  characteristic  of 
allowance  for  focal  depth.  We  cannot  satisfj"  these  observations  by  moving 
the  epicentre  :  and  we  can  satisfy  them  by  the  assumption  of  deep  focus. 
Moreover  the  anticentral  stations  in  India  show  that  [P]  arrives  very  early 
at  the  antipodes.  Among  the  anticentral  stations  those  in  Japan  have  also 
been  included,  though,  according  to  the  suggestion  of  Tokyo  and  to  the 
evidence  of  L  and  M  at  these  stations,  they  belong  probably  to  a  separate 
shock  at  ]5h.  43m.  20s.  given  below  (Marianne  Islands  (19  -ON.  144°0E.). 
It  will  be  seen  that  they  fall  in  with  the  Indian  readings  for  [P],  which  will 
themselves  not  accord  with  a  Marianne  Island  shock,  and  consequently 
remain  as  evidence  of  a  deep  focus  for  the  above  shock,  even  when  the 
Japanese  readings  are  removed.  If  we  increase  To  by  10s.  as  suggested  by 
the  stations  near  tlie  epicentre,  we  empliasisc  the  early  arrival  of  [PI. 
Altogether  the  evidence  is  strongly  and  consistently  in  favour  of  a  very  deep 
focus,  and  the  curious  discrepancy  in  the  values  of  To  does  not  seem  to  affect 
the  argument.  Let  us  now  return  to  the  former  shock  and  enquire  whether 
any  other  solution  or  solutions  are  possible.  There  are  15  consistent  stations 
in  Azimuths  307^  to  375°  suggesting  a  considerable  displacement  of  the 
epicentre.  Grouping  these  in  two  lots  and  adding  the  European  stations  we 
have 


Xo.  Stns.      Mean  Az. 


8A 


Pin  Az.    Cos    Az. 


314 
356 


-5-5 
-6-4 


=    -•72x 
=    -•07x 


■69y 
lOOy 


— giving  a  solution  x  =  +l°-7  y  =^  —  6°-3  :  indicating  an  epicentre  at  3°-8N. 
72  -7 W..  on  the  supposition  of  normal  focus.  From  this  epicentre  A  =21° 
for  La  Paz,  and  40'  for  T?io  de  Janeiro.  Moreover  there  are  the  European 
.stations  to  be  satisfied  as  follows  : — 


Az. 


SA 


Az. 


SA 


Dyce 

81-0 

30 

-   90 

Besancon 

831 

42 

-    9-8 

Eskdalemuir 

79-7 

33 

-   8-6 

Zurich 

84-9 

13 

-10-3 

Edinburgh 

80-0 

33 

-   90 

Moncalieri 

83  -9 

44 

-10  9 

Stony  hurst 

79-7 

36 

-   8-7 

Pola 

88-2 

45 

-10-2 

Hamburg 

86-8 

37 

-110 

Florence 

86-2 

46 

-    9-9 

Oxford 

79-7 

37 

-   8-8 

Marseilles 

81-9 

46 

-    8-7 

De  Bilt 

83-6 

38 

-   9-2 

Tortosa 

77-9 

48 

-   8-4 

Uccle 

82-8 

39 

-   9-6 

Barcelona 

79-2 

48 

-   8-6 

Paris 

81-2 

40 

-   8-4 

San  Fcni. 

71-6 

51 

-   71 

Strasbourg 

84-5 

41 

-   9-9 

Granada 

73-8 

51 

-   7-4 

A  Igiers 

78-9 

52 

-   8-5 

+  -82  y 

+  1-0-5-2    = 

-4-2 

+  -74y 

+  1-1-4-7    = 

-3-6 

+  -66y 

+  1-3-4-2    = 

-2-9 
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Dividing  these  into  three  groups  of  7  stations  (according  to  the  azimnth)  we  get 
Az.       SA  Sin  Az.     Cos  Az.  Calculated. 

35  —9-2  =  +-57X 
42  -9-9  =  +-67x 
49      -8-4     =    +-75X 

The  separation  in  azimuth  is  not  sufficient  to  enable  us  to  calculate  x  and  y 
separately,  but  we  may  first  try  tlie  values  x  =  +l°-7  y  =  — 6°-3  found  above, 
which  give  tlie  results  under  the  lieadiug  "calculated,"  clearly  in  complete 
disagreement  witli  the  observed  8  A-  If  next  we  combine  all  three  eauations 
and  take  also  the  mean  of  the  former  two,  making 

-9-2    =    +-66X  +-74y 
and     -6-0    =    -■40x+-85y 

the  solution  is  x  =  — 4°-0  y  =  — 8' -9,  indicating  an  epicentre  at  G^^N.  67°-0W. 
This  solution,  however,  though  it  satisfies  the  mean  of  the  former  two  equa- 
tions (Azimuths  314"  and  356'),  gives  the  residuals  -2^-3  and  +2°-2  for  them 
separately,  which  are  too  large  to  be  admissible  ;  and,  of  course.  La  Paz, 
Rio  de  Janeiro,  and  other  stations  would  be  in  complete  disagreement. 

For  several  reasons,  some  of  which  will  appear  later,  it  seemed  desirable  to 
investigate  thoroughly  this  case  of  suggested  very  deep  focus,  to  see  whether 
any  possible  alternative  would  present  itself,  but  the  answer  seems  to  be 
satisfactorily  in  the  negative. 


Dec.  ISd.  15h.  43m.  20s.     Epicentre  19=  OX.  144°-0E.  (as  on  1919  Aug.  27d.  5h.). 

A  =  -  -765,  B  =  +  -556,  C  =  +  -326  ;  D  =  +  -588,  E  =  +  -809  ; 

G  =  -  -263,  H  =  +  -191,  K  =  -  -946. 

Many  of  the  following  readings  have  been  entered  also,  chiefly  as  [P],  for  the 
preceding  shock,  as  definite  separation  does  not  seem  easy.  See  note  to  the 
previous  sliock. 

A       Az.           P.       0-C.          S.  O-C.  L.  M. 

c          o          m.  s.          s.         m.  s.  s.  m.  m. 

7   26  +6  9  0  10-3 

—  —  —  8-0 

—  —  —  5-7 


Tokyo 

17-1 

348 

4    11 

+    5 

Kobe 

17-4 

336 

i  4   13 

+    3 

Osaka 

17-4 

336 

4  30 

+  20 

Hukuoka 

190 

323 

4  33 

+    4 

Mizusawa 

20-3 

354 

4   24 

-21 

Taihoku 

21-6 

290 

e  5     9 

+    9 

Manila 

22-5 

262 

e  5      5 

—    5 

Hakodate 

22  -9 

354 

e  3   44 

I 

Zi-ka-wei 

23-7 

305 

e  4  50 

-35 

Hong  Kong 

28-0 

282 

5     0 

-68 

Batavia 

44-4 

238 

5     9 

I 

Colombo 

63-4 

268 

11   10 

+  36 

—  —           —  29-3 

8  48        -50           —  27-3 

—  —       29  0  29-2 
i  14   29        -34        21-7  — 

—  —       17-7  25-7 

Additional  records  :    Kobe  gives  MN=+9-4m.       Zi-ka-wei  PMZi  = +7m.29s. 
Batavia   iN  = +5m.45s.,    SN?  =  +14m.9s.         Colombo  = +5m.l6s. 


Dec.  18d.  Readings  also  at  Oh.  (Tiflis).  3b.  (Apia),  8h.  (near  Tokyo),  9h.  (Taihoku), 
12h.  (Coimbra),  13h.  (Berkeley  and  Apia),  15h.  (Riverview,  Zi-ka-wei, 
and  Athens),  16h.  (Tortosa,  Strasbourg,  Besangon,  Algiers,  Rocca  di 
Papa  (3),  and  Paris  :  these  may  be  late  phases  of  the  15h.  earthquake), 
17h.  (Kodaikanal),  22h.  (near  Tokyo),  23h.  (Zi-ka-wei,  Kodaikanal, 
Eskdalemuir,  Colombo,  Hamburg,  Uccle,  De  Bilt,  and  Helwan). 


Dec.  19d.  Readings  at  Oh.  (Paris,  Oxford,  and  Kew),  7h.  (Manila),  llh.  (near 
Mizusawa),  llh.  (near  Algiers),  18h.  (Manila  and  Rio  Tinto),  19h. 
(Tiflis  and  neai-  Tokyo),  20h.  (near  Mostar),  23h.  (Taihoku  (2)  and  Zi- 
ka-wei). 
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Dec.  20d.  8h.  4m.  20s.     Epicentre  37°-2N.  139°0E.  (as  on  1919  April  15d.). 
A  =  --601,  B  =  +-522,  C  =  +-605. 
A  P.  O  -C.  S.  O  -C.        L.  M. 


Tukubasau 

1-3 

0   15 

—   5 





0-3 

0-4 

Mito 

1-5 

0   16 

-   7 

— 

— . 

0-4 

0-5 

Tokyo 

1-7 

e  0   28 

+    2 

(0  49) 

-f    1 

0-8 

!Miziisawa 

2-5 

0  31 

-   8 

0   55 

-14 

— 

— 

Kyoto 

3-4 

e  2   16 

? 

— 

— . 

3-4 

3-6 

Osaka 

3-9 

— 

— 

1   26 

-21 

2-6 

2-8 

Kobe 

40 

— 

— 

2  22 

+  32 

3  0 

3  1 

Nagasaki 

8-8 

4     3 

?S 

(4     3) 

+    5 

4-8 

— 

Zi-ka-wei 

15-7 

e  4     0 

+  12 

e  7      9 

+  21 

— 

— 

Additional  readings  ;    Tokyo  gives  also  MN  = +3 -em.         Osaka  MN  = +3-lni. 
Kyoto  MX  = +3  ^m.         Kobe  MN  = +3-6m. 


Dec.  20d.  Readings  also  at  Ih.  (Vienna),  2h.  (Batavia,  Manila,  Apia,  Granada, 
Rocca  di  Papa  (2),  Riverview),  oh.  (Riverview),  141i.  (near  Apia),  21h. 
(Tiflis),  22h.  (Simla). 


Dec.  21d.  lOh.  14m.  45s.     Epicentre  2°-0N.  20°-5W.  (as  on  1921  Jan.  23d.). 

A  =  +  -936,  B  =  -  -350,  C  =  +  035  ;  D  =  -  -350,  E  =  -  -937  ; 

G  =  +033,  H  =  -012,  K  =  --999. 

A       Az.           P.       O-C.         S.       0-C.          L.  M. 

o          c         m.  s.         8.         m.  s.         8.             m.  m. 

—  —             —         19-8  — 

—  —  —  e  12-2  24-2 
-  8  —  —  e  29-0  — 
+    9        16   17      -   8          23-2  26-0 

—  —             —      e  30-2  — 

—  —             —      e  26-2  — 
?           —             —            —  39-8 


Dec.  21d.     Records  also  at  6h.  (Apia),  71i.  (Riverview  and  near  Manila),  9h.  (Apia 
and  near  Athens),  12h.  (Rocca  di  Papa). 


Dec.  22d.  20h.  42m.  50s.     Epicentre  19=-3N.  62'-5W.  (as  on  1919  Aug.  30d.). 

A  =  +  -436,  B  =  -  -837.  C  =  +  -330  ;  D  =  -  -887,  E  =  -  -462  ; 

G  =  +153,  H  =  --293,  K  =  --944. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


Coimbra 

39-8 

15 



Algiers 

410 

30 

— 

Rocca  di  Papa        49-7 

33 

i  8  57 

La  Paz 

50-5 

246 

9   19 

Paris 

50-8 

19 

— 

De  Bilt 

54-5 

20 

— 

Helwan 

E.  56-4 

55 

15     9 

)imbra  giv« 

3S  also  e  =  +  5m. 55s. 

„ 

o 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Porto  Rico    E. 

3  0 

249 

0  53 

+   6 





1-6 

1-9 

N. 

30 

249 

0  42 

—   5 

— 



— 

21 

Port  an  Prince 

9-3 

267 

e  2   30 

-rlO 

(4   17) 

+    7 

4-3 

4-6 

La  Paz 

36-2 

189 

— 



e  13      2 

-11 

19-4 

20-4 

Victoria 

56-5 

316 

— 



— 

— 

29-8 

35-2 

De  Bilt            E. 

61-2 

40 

— 



— 

— 

e  29-2 

30-2 

Rocca  di  Papa 

66-4 

51 

i  10  40 

-14 

— 

— 

— 

10-9 

Helwan            E. 

83-7 

61 

49   10 

?L 

— 

— 

(49-2) 

— 

Additional  readings:     Port  au   Prince  gives  also  iP=+2m.35s.         La  Paz 
P=20h.40m.59s.,    T,  =20h.20m.l8s.?         De    Bilt    eLN  =  +30-2m. 


Dec.  22d.  Readings  also  at  Oh.  and  Ih.  (Manila),  2h.  (Hong  Kong  and  Batavia), 
lOh.  (Wellington),  14h.  (La  Paz),  15h.  (llclwan),  ISh.  (Riverview,  Mel- 
Ijouruu,  and  WelUngtou),  19h.  (Hehvau),  21h.  (Manila  and  near  Athens), 
22h.  (Alters  and  near  Athens.). 
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Dec.  23d.     Readings  at  2h.  (near  Balboa  Heights),  4h.  (near  Tokyo),  5h.  (Taihokii 
and  near  Manila),  7h.  (Riverview),  14h.  (Batavia),  21h.  (Taihoku). 


Dec.  24d.     Readings  at  111.  (near  Athens),  lOh.  (Ilelwan),  22h.  (La  Paz). 

Dec.  25d.     Readings  at  Ih.  (Helwan),  6h.  (Tiflis),  llh.  (La  Paz),  18h.  (Taihoku). 


Dec.  26d.  Readings  at  2h.  and  3h.  (near  Nagasaki),  7h.  (Sydney  and  Riverview), 
llh.  (Batavia),  13h.  (near  Mizu.sawa  and  Tokyo),  14h.  (La  Paz).  15h. 
(near  Mizusawa  and  Tokyo),  17h.  (near  Tokyo  (2)  ),  18h.  (La  Paz), 
20h.  (Rocca  di  Papa,  Pola,  Athens,  Belgrade,  Sarajevo,  and  Pompeii), 
22h.  (Pola,  Belgrade,  Sarajevo,  and  Mostar),  23h.  (Apia). 


Dec.  27d.     Readings  at  4h.  (Manila  and  Taihoku),  16h.  (Mizusawa),  17h.  (near 
Tokyo  and  near  Athens),  19h.  (Manila),  22h.  (Batavia  and  Manila). 


Dec.  28d.  Readings  at  Ih.,  3h.  (2),  and  4h.  (La  Paz),  6h.  (near  Belgrade),  8h 
(Hehvaii,  Tiflis,  and  near  Athens),  llh.  (near  La  Paz),  12h.  (Manila  and 
near  Tokyo),  17h.  (near  Tokyo),  20h.  (near  Zurich),  22h.  (La  Paz),  23h. 
near  Tokyo  and  Mizusawa). 


Dec.  29d.     Readings  at  Oh.  (Batavia),  2h.  (La  Paz),  3h.  and  6h.  (Manila),  llh. 
(Colombo),  14h.  (Taihoku),  16h.  (Algiers  and  Colombo),  19h.  (Batavia). 


Dec.  30d.     Readings  at  2h.  (Zi-ka-wei).    7h.  and  lOh.  (Manila),    12h.  (La  Paz), 
23h.  (Tacubaya). 


Dec.  31d.     Readings  at  Oh.  (Victoria  and  Honolulu),  3h.  (Colombo),  4h.  (Mel- 
bourne), 6h.  (Sinj),  lOh.  (near  Tacubaya),  14h.  (La  Paz). 


BELATED     READINGS    FROM    TIFLIS. 


Some  readings  for  1921  and  1922  were  received  after  1921  Jan. -June  had 
been  printed  oflf.  In  no  case  are  they  helpful.  The  best  chance  of  help  in 
revision  is  that  of  June  29d.  llh.  37m.  50s.,  for  which  an  epicentre  is  assigned 
close  to  Tiflis  (A=]°-4):  but  the  Tiflis  readings  are  eP  =llh.  36m.  41s., 
M  =llh.  37m.  9s.,  i.e.  both  of  them  before  the  assigned  To,  for  which  the  evidence 
is  too  strong  to  allow  of  modification  by  more  than  1  min.  There  mu.st  be  some 
error  in  the  Tiflis  readings,  but  without  knowing  its  nature  we  cannot  utilise  the 
information.  On  Feb.  27  again  an  eP  is  given  at  18h.  7m. ;  but  this  cannot 
refer  to  tlie  shock  at  18h.  23m.  28s.,  though  a  series  of  M's  from  18h.  58m.  to 
19h.  58m.  may  do  so. 
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TABLE. 


P 

s 

s  -  P 

I  i, 

P 

s 

S-  P 

--  i 

P 

s 

S-P 

"& 

sec. 

sec. 

sec. 

"■  at 

;?ec. 

sec. 

sec. 

11  t~t 

be 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

24 

52 

560 

1004 

444 

102 

860 

1575 

715 

3 

47 

83 

36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

48 

54 

573 

1029 

456 

104 

870 

1593 

723 

5 

77 

137 

(iO 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

150 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

14 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

65S 

1190 

532 

117 

929 

1706 

1 1  1 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

584 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

820 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

135 

1009 

1833 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

1858 

831 

in 

475 

847 

372 

90 

796 

1454 

C,r,s 

140 

1031 

1864 

833 

11 

483 

861 

378 

91 

801 

1464 

6()?> 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

408 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1520 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

840 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

851 

1556 

705 

150 

1071 

1917 

M6 
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^4je   l^nternattonctl 
1922  ^axxnavv,    Sebvxxavyt,    ^Xavcij. 


FORMEELY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  opens  the  fifth  year  of  tlie  Summary  in 
its  international  form.  The  work  of  identifying  the  epicentres 
and  times  has  been  almost  entirely  done  by  Mr.  J.  S.  Hughes, 
M.A.,  of  New  College,  Oxford,  whose  salary  has  been  provided 
as  before,  partly  by  the  generosity  of  Dr.  J.  E.  Crombie,  of  Dyce, 
Aberdeen,  and  partly  by  the  Board  of  Scientific  and  Industrial 
Research.  Miss  E.  F.  Bellamy,  Assistant  in  the  University 
Observatory,  Oxford,  has  collected  the  readings  from  the  various 
Observatories  on  the  cards,  and  arranged  them  under  dates.  The 
printing  has  been  paid  for  by  the  International  Funds. 

The  present  number  of  the  Summary  deals  with  68 
epicentres,  32  of  which  are  new  and  36  repetitions  from  old 
epicentres.     Corresponding  figures  are  : 

New 
1913-1920  March  597 

1920  Apr.— Dec.  85 

1921  Jan.— Dec.  104 

The  ratio  of  New  Epicentres  to  Old  is  not  perhaps  decreasing 
so  rapidly  as  might  be  expected. 

The  work  of  collation  is  still  subject  to  delays  from  the  tardy 
receipt  of  information. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1922  and  1923  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

There  are  five  cases  of  suggested  abnormal  focal  depth  and 
one  of  height,  viz.  : — 


Old 

Ratio 

550 

1-09 

139 

0-61 

149 

0-70 

d. 

h. 

^ 

o 

Jan. 

17 

3 

2-OS. 

72  OW. 

Depth 

0  070 

Feb. 

5 

3 

5-5S. 

1190E. 

Height 

0  040 

Mar. 

4 

13 

52  •5N. 

157-5E. 

Depth 

0  030 

Mar. 

6 

21 

52 -SN. 

157-5E. 

»» 

0  030 

Mar, 

10 

16 

22  OS. 

180  0 

9) 

0  060 

I 


Mar.  28     3      21  OS.      67  OW.  „         0010 


The  evidence  for  the  abnormaHty  is  sliown  by  the  figures,  as 
well  as  being  usually  reviewed  in  a  special  note. 

As  we  gain  experience  in  this  work  attention  is  arrested  at 
times  by  the  curious  differences  in  general  precision  with  which 
earthquakes  are  recorded.  Look,  for  instance,  at  the  readings 
for  Jan.  9d.  5h.  9m.  22s.  :  24°-0N.  46°-0W.  (Mid-Atlantic).  The 
O  — C  for  P  and  S  is  as  follows  :■ — 


Limits. 

Cases  :    P 

Cases 

s.             s. 

over  30 

2 

4 

+29  to  +20 

2 

3 

+19  to  +10 

7 

4 

+  9to        0 

22 

19 

—  1  to  —10 

18 

14 

—11  to  —20 

0 

4 

—21  to  —30 

1 

2 

under  —30 

2 

2 

The  concentration  of  the  errors  near  0  is  really  remarkable, 
considering  the  miscellaneous  character  of  the  instruments  and 
the  various  possibilities  of  error. 

Moreover,  the  L  and  M  are  almost  equally  consistent.  We 
know  that  they  fall  near  A/2,  when  A  is  expressed  in  degrees 
and  L  and  M  in  minutes.  From  the  present  earthquake  the 
formulae 

L  =0-480   A  +0-3  min. 

M=0-516   A  +0-5  min. 

give  very  good  results.  Does  the  constant  0-3min.  represent 
the  time  taken  to  reach  the  surface  from  the  focvis  ?  This  would 
fit  in  with  other  evidence  for  the  depth  of  focus. 

On  the  other  hand,  Jan.  22d.  3h.  24m.  Os.  19°-0S.  177^0W. 
may  be  taken  as  an  example  of  poor  and  irregular  observations. 
Of  course,  there  are  not  many  well-equipped  observatories  within 
90°  of  the  epicentre. 

A  general  account  of  the  procedure  adopted  in  drawing  uj) 
the  Sunmiary  was  given  in  the  number  for  1020  Jan. -Mar.  ;  but 
the  following  particulars  may  be  repeated  for  convenience  of 
reference  : — 

Tables. — The  adopted  tables  are  those  given  by  Zoppritz, 
and  have  been  many  times  printed  in  condensed  form  in  the 
Summary  and  its  predecessors,  e.g.,  on  the  back  of  the  last  number 
for  1921.  They  were  also  printed  in  expaniled  form  and  distri- 
buted with  the  Summary.    While  admittedly  requiring  correction, 


they  are  at  least  as  good  as  others  which  have  hitherto  been 
suggested,  as  is  shown  in  the  discussion  of  the  great  Earthquake 
in  China  in  1920  Dec.  16  ;  and  it  seems,  in  the  interests  of  uni- 
formity, undesirable  to  make  a  change  until  we  are  sure  that  it 
will  be  essentially  nearer  the  truth.  One  reason  for  delay  arises 
from  the  uncertainty  as  to  average  depth  of  focus,  on  which 
opinion  is  divided.  Evidence  has  been  presented  in  the  Summary 
for  presuming  it  to  be  about  0-03  or  0-04  of  the  earth's  radius. 
See  the  discussion  in  the  Summary  for  1920  Jan.  to  Mar. 

Constants  for  the  Epicentre. — These  are  given  so  that  A  (the 
distance  of  any  observing  station)  and  Z  (its  azimuth  from  N., 
through  E.,  S.,  W.)  may  be  calculated  from  the  formulae 

2  versin  A  =  (a  -  A)^  +  (b  -  B)2  +  (c  -  Of 
2  sin  A  sin  Z  =  (a-D)2+ (b-Ef  +  c2-2 
2sinAcosZ  =  (a-G)2  +  (b-H)2+(c-K)2-2 

Here,  if  /,  d  are  the  longitude  and  latitude  of  the  observing 
station,  X,  S  of  the  epicentre 

a  =  cos  I  cos  d,     b  =  sin  I  cos  d,     c  =  sin  d 

A  =  cosXcosS,  B  =  sin\cosS,  C  =  sinS;     D  =  sinX,  E=-cosX; 

G  =  cos  X  sin  S,    H  =  sin  X  sin  S,    K=— cosS. 

The  constants  a,  b,  c  were  jirinted  for  a  number  of  stations 
as  Appendix  III  to  the  "  Large  Earthquakes  of  1916,"  but  this 
list  has  since  been  greatly  extended  in  another  circulated  with 
the  Summary  about  two  years  ago.  Nearly  50  more  stations 
have,  however,  since  come  in,  and  a  supplementary  list  is  issued 
with  the  jDresent  number  of  the  Summary. 

The  azimuth  Z  is  not  wanted  with  great  accuracy,  so  that 
the  2nd  and  3rd  formulae  of  the  above  set  are  not  often  used, 
except  near  the  epicentre,  Z  being  read  from  a  globe  for  the  other 
stations. 

Tq,  the  time  of  the  shock,  is  given  in  Greenwich  solar  time 
reckoned  from  midnight.  It  is  a  great  convenience  in  collating 
obsenmtions  to  have  them  all  given  in  this  form,  even  for  widely 
different  longitudes.  Some  observatories  (especially  in  Japan) 
have  lately  tended  to  revert  to  local  time.  They  are  urgently 
requested  to  consider  the  advantages  of  uniformity. 

H.  H.  TURNER. 

Universitv  Observatory,  Oxford, 
1925  Nov.  23". 


1922    JANUARY,    FEBRUAEY,    &   MARCH. 


Jan.  Id.  12h.  Sm.  458.     Epicentre  3° -53.  146° -SE. 

A  =  -  -832,  B  =  +  -551,  C  =  -  061  ;  D  =  +  -552,  E  =  +  -834  ; 

G  =  +  050,  H  =  -  034,  K  =  -  -998. 

A        Az.            P.        O-C.          S.         O-C.         L.  M. 

o          o          ra.  s.         s.         m.  s.           s.           m.  m. 

Rivervlew                30-6     172      c  6  28      -   6    e  10  39        -65    ell-2  18-3 

Sydney                     30-6     172       12     3       ?S        (12     3)       +19       14-8  15-s 

Manila                      31-2     308      e  6  45      +   5         —               —          —  — 

Melboui-ne                34-3      181          —              —    c  10  39      -125        161  19-8 

Batavia                    39-6     265      e  7  51           0         —               —          —  — 

Hon^Kong              40-8     311          7   57      -   4        14   11        -   7        17  8  17-9 

Zi-lia-wei                   42  1      328      c  8   10      -   2    e  15   24        +48           —  — 

Mizusawa                  42-9     355          8   25      +    8        14  55        +8           —  — 

Colombo                    67-3     279        12   15      +75          —                —           —  39-2 

La  Paz                     140-4     124        19  46    [+    6]   i  23   18        ?PR,          —  — 

Additional  readings:      Riverview  gives  also  MN=+21-7m..   MZ=+20-8m., 

To  =  12h.4m.55s.             Melbourne     eSR,?  = +13m.27s.              Batavia  iE  = 
+  8m.51s.,  i=  +  10m. 4s. 


1922.     Jan.  Id.  19h.  46m.  15s.  Epicentre  19°  OS.  177°  OW. 

(as  on  1919  April  23d.). 

A  =  -  -944,  B  =  -  049.  C  =  -  -326  ;          D  =  -  052,  E  =  +  -999  : 
G  =  +  -325,  H  =  +  017,  K  =  -  -946. 

A  Az.  P.  O-C.          S.  O-C.        L.  M. 

o  o  m.  s.  s.         m.  s.  R.  m.  m. 

Apia  7-3  45  1  51  0         —  —  —  3-8 

Christchurch  260  197  —  —       12  45  +143  160  18-8 

Eiverview  31-9  236  (i  6  52)  +   6    i  12  13  +6  e  15-2  17-6 

Sydney  31-9  236  7   45  +59        12   15  +8  16-8  18-4 

Melbourne  38-5  232  7   33  -   9        13   48  +3  19-5  230 

Honolulu  44-4  26  e  8   12  -17     ill   44  -23  17-8  20-2 

Perth  60-7  243  19   10  2S        (19   10)  +38  37-3  — 

Tokyo  68-3  324  —  —    e  19  38  -28  c  39-2  — 

Manila  69-7  294  c  12  15  +60         —  —  —  — 

Osaka  70-2  320  11  32  +14         —  —  —  37-2 

Batavia  74-9  269  ill  58  +10         —  —  e  30-8  — 

Berkeley  76-6  41  e  12  12  +13         —  —  c34-7  36-2 

Z.  76-6  41  i  12     5  +   6          —  —  e350  — 

Zi-ka-wei  77-5  310  c  14  45  ?PR,  e  21   40  -15  —  — 

Hong  Kong  78-9  299  12   13  +1        21   50  -21  36-7  40-2 

Victoria  82-7  33  16     4  ?PR,        —  —  29-3  41-6 

La  Paz  101-6  112  18  49  2PR,      30     6  ?SR,  4S-7  60-0 

Chicago  102-3  50  24  52  ?S        (24  52)  -86  e45-2  — 

Colombo  104-7  272  23  45  ?S            —  —  —  72-8 

Ann  Arbor  105-0  50  —  —         —  —  50-8  — 

Kodaikanal  107-9  275  25  51  ?S        (25  51)  -78  63-4  70-0 

Toronto  lOS-4  49  —  —    o  30   15?  !  e56-.S  65-4 

Georgetown   k.  109-4  54  —  —         —  —  54-4  — 

Washington  109-4  54  —  —         —  —  e  52-8  — 

Ithaca  110-3  51  —  —         —  —  e  53-2  — 

NorthficUl  113-3  49  —  _         _  —  e  58-8  — 

Dvce  141  6  5  —  —         —  —  73-8  86-8 

Edinburgh  143-0  6  —  —       75   25  ?L  (75-4)  81-8 

Kskdalemuir  143-3  6  —  —         —  —  65-6  79-4 

Stonvhurst  144-9  6  —  —       76   15  ?L  (76-2)  87-2 

Hamburg  145-0  352  —  —         —  —  e82-8  — 

Bidston  145-3  6  —  —         —  —  —  95  0 

Continued  on  next  page. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

m.  s. 

s. 

in.  s. 

s. 

m. 

m. 

I)e  Bilt 

i:. 

14fi°9 

358 

— 

—    e 

41   54 

?SR, 

c 

72-8 

78-3 

X. 

140 -9 

358 

— 

—    c 

42  oo 

?SRi 

e 

68-8 

83-8 

Oxford 

1471 

4 

— 

— 

— 

76-2 

88-2 

Kew 

147  0 

4 

— 

— 

— 

— 

— 

96-8 

Uccle 

148-2 

358 

e  19  56 

1+    3]  e 

30    39 

? 

e 

47-8 

83-8 

StrashoTir? 

150-2 

352 

20     3 

r+  71 

— 

— 

e 

74-2 

86-7 

Parui 

150-3 

1 

— 

— 

— 

— 

e 

74-8 

88-8 

Belgrade 

150-4 

335 

e  19  47 

[-   9]e 

32   17 

? 

e 

83-6 

— 

Helwan 

152-1 

29  S 

20      7 

[+    8] 

— • 

— 

— 

91-8 

Padova 

152-() 

346 

20   29 

[+29] 

21    15 

? 

— 

21-4 

Pola 

152-6 

343 

20   32 

[+32] 

— 

— 

— 

100-3 

Moncalieri 

153-6 

352 

e  20   21 

[  +  20] 

— 

— 

61-1 

86-6 

Florence 

154-3 

346 

20   14 

[  +  13] 

— 

— 

— 

89-8 

Marseilles 

155-6 

357 

— 

— 

— 

e 

79-8 

— 

Rocca  di  Papa 

155-9 

342 

20     3 

[     ~0] 

— 

— 

e 

87-6 

89-0 

Coimbra 

156-7 

23 

e  38  18 

?      e 

49   22 

« 

e 

71-2 

86-4 

Barcelona 

157-6 

0 

— 

— 

— 

e 

76-6 

82-7 

Tortosa 

X. 

158-2 

5 

— 

— 

— 

— 

e 

79-8 

98-6 

Rio  Tinto 

159-5 

22 

43  45 

? 

— 

— 

— 

97-8 

.San  Fernando 

160 -8 

23 

— 

— . 

— 

78-0 

85-6 

Granada 

161  0 

16 

e  20   23 

[+14] 

31    34 

? 

80-4 

87-6 

Additional  readings  and  notes  :  Riverview  jdves  also  eP  =  +4Tn.33s.,  the  true 
P  Is  jriven  as  PRi,  iS  = +12m.23s.,  PS  =  -  12m.41s.,  MN  =  -16-4ni.,  MZ  = 
-18-5m.,  To=19h.41m.lls.  Melbourne  PR,  =  +9m.3s.,  SRi  =  -16m. 33s. 

Honolulu     MN  =  +22-0m.  Perth     PR,  = +23m.l0s.,     S  = -r27m.41s., 

SR,= +31m.l4s.,     and      ^34m.34s.  Osaka    MX  =  +40-7m.  Tokyo 

records  S  as  e  and  slves  eS  =  — 25m.l2s.  Batavia  i  = +21ui.25s.,  iE  = 

+  22m.52s.  Berkeley    iZ  =  +12m.44s.  Chicago     PR,  = -27m.9s., 

S=+32m.50s.  Ann  Arbor  readintr  is  diminished  by  Ih.  Toronto 

e  =  +34m.9s.?         Georpretomi  LN  =  -r59-2m.,  LE  =  +63-8m.  Washing- 

ton L  =  +63-8m.  Ithaca  L  =  +54-8ni.   and    +59-8m.  Dyce  MN  = 

+  85-8m.  De    Bilt    eE  = +58m.45s.  Strasboiu-g-    PN=+20m.6s., 

PE  = +20m.l5s.,    MX=-^S6-6m.  Paris    MN  =  --86-8ra.  Belgrade 

I>=+91-om.  Marseilles    LN  =  +85-8m.  Rocca    di    Papa    ePN  = 

+  20m.9s.  San  Fernando  MN  = +87 -2m.  Granada  iP  = +20m.32s., 

PRi  =  +  25m. 44s.,  and   +26m.35s. 


Jan.  Id.  Readings  also  at  Oh.  (near  Manila),  2h.  (La  Paz),  4h.  (near  Tokyo),  6h. 
(Vera  Ci'uz  and  near  Tacubaya),  9h.  (Taihoku,  Mizusawa,  Zi-ka-wei  (2), 
and  Toronto)  llh.  (near  Taihoku  (2)  and  near  Balboa  Heigrlits),  16b. 
(Florence),  21h.  (Siuj). 


Jan.  2d.  Readings  at  2h.  (La  Paz),  4h.  (near  Athens),  6h.  (Apia  and  near  Balboa 
Heights),  19h.  (Merida  and  Vera  Cruz),  20h.  (Oaxaca),  21h.  (Tokj-o, 
Taihoku,  and  La  Paz) 


Jan.  3d.  20h.  56m.  42s.     Epicentre  15°-0S.  178°-0E. 

A  =  -  -965,  B  =  +  -034,  C  =  -  -259  ;  D  =  +  -035,  E  =  +  -999  ; 

G  =  +  -259,  H  =  --009,  K  =  - -966. 

A        Az.  P.        O-C.  S.  O-C.        L.  M. 

.  „  m.  s.  s.         m.  s.  s.  m.  m. 


Apia 

10-0 

79 

—              — 

— 

— 

— 

6-3 

Riverview 

30-7 

226 

i  6  37       +2 

— 

— 

0  14-7 

18-7 

Melbom-ue 

37-0 

225 

(7   24?)  -   6 

7   24? 

?P 

12-6 

14-2 

Manila 

63-7 

297 

e  10  38      +2 

(19     5) 

-   4 

19-1 

— 

Batavia 

70-2 

269 

i  10  50      —28 

i  19  29 

-59 

— 

— 

Hong  Kong 

72-8 

300 

11   33      -   2 

20  48 

-12 

— 

— 

Additional  readings  :    Riverview  gives  also  i=  +9ni.l6s.  and  +lom.9s.,  MN  = 
+  20-9m.  Melbom-ue    SRj?  = +10m.6s.  Batavia    i=+14m.2s., 

iN  =  +19m.50s. 


Jan.  3d.  Readings  also  at  Ih.  (Stonyhurst  and  near  Porto  Rico  and  Port  au 
Prince),  3h.  (near  Taihoku),  4h.  (Zi-ka-wei),  8h.  (Christchurch  and 
Melbourne),  17h.  (Zante),  20h.  (Berkeley),  21h.  (La  Paz  (2)),  23h. 
(Manila,  La  Paz  (2),  and  near  Batavia). 


Jau.  -Id.  Readings  at  Oh.  (Colombo,  Melbourue,  Kodaikanal,  Houg  Kong,  and 
Manila),  Oh.  (near  Tokyo,  Mizusawa,  and  Na':?oya),  9h.  (Mlzusawa),  13h. 
(Manila),  19h.  (Manila  and  near  Algiers). 

Jan.  5d.  Readings  at  Oh.  (near  Ta«ubaya),  oh.  (La  Paz),  9h.  (Victoria,  Honolulu, 
Berkeley,  Ithaca,  and  Sitka),  13h.  (Uccle),  18h.  (Mizusawa),  19h.  (Manila 
and  La  Paz),  23h.  (Manila  and  Batavia). 


1922.     Jan.   6d.  14h.  10m.  36s.      Epicentre  19°0S.  76°  OW. 


A=+-229,  B  =  --918,  C=- 
G  =  -079,  H 


•326  ;  D  =  -970,   E  = 

+  •316,  K  =  -916. 


•212  ; 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

7°  9 

73 

i  1   57 

-    3 

i  3  51 

+  17 

40 

4  7 

Balboa  Heights 

X. 

28-2 

353 

6   10 

0 

11      0 

-    3 

14-6 

174 

Porto  Rico 

E. 

38-6 

16 

— 

— 

— 

— 

e  24  6 

27  ^2 

Oaxaca 

41-5 

331 

6   59 

-68 

— 

— • 

170 

21-4 

Vera  Cruz 

430 

332 

— ■ 

— 

— 

— 

21  9 

24  4 

Tacubaya 

E. 

41-7 

330 

8  40 

-r    9 

— 

— 

18-9? 

24-5 

N. 

44-7 

330 

8  41 

+  10 

— 

— 

18-7 

24-1 

Cheltenham 

E. 

57-8 

359 

— 

— • 

18     3 

+   7 

26-0 

34-7 

N. 

57-8 

359 

e  10   20 

-r-22 

17   43 

-13 

28^0 

361 

Georgetown 

E. 

58-0 

359 

10      7 

+    8 

17   56 

-    3 

e  26  4 

— 

N. 

580 

359 

10      7 

+    8 

17   55 

-    4 

35  -5 

— 

Wasliington 

58-0 

359 

9  59 

0 

17   48 

-11 

e  27  -2 

— 

Fordhani 

E. 

59-9 

•> 

— 

— 

e  17   28 

-54 

39-4 

— 

Ithaca 

61^5 

0 

e  lU   28 

+    6 

18  42 

0 

27-7 

— 

Cliicago 

61-7 

351 

10   32 

+    9 

18  36 

-   8 

— 

— 

Ann  Ai'bof 

61-7 

355 

17   54? 

? 

19   18? 

+  34 

27-9? 

— 

Toronto 

62-7 

358 

— 

— 

19  54 

+  57 

e  27  5 

383 

Northfield 

63-3 

3 

— 

— 

— 

— 

e  35  4 

— 

Ottawa 

E. 

64-4 

0 

— 

— 

19     5 

-13 

e  25-4 

— 

Lick 

N. 

70-9 

324 

e  12     1 

+  39 

— 

— 

e  36-4 

— 

Berkeley 

E. 

7 1  6 

324 

c  11   52 

+  25 

e  21   40 

+  55 

e  35  1 

40-5 

Victoria 

79-6 

330 

13  26 

+  69 

22  47? 

+  28 

331 

46-4 

Cape  Town 

830 

124 

— 

— 

e  22  52 

-  5 

41  2 

49-4 

San  Fernando 

86-1 

50 

13   18 

+  24 

23  24 

-   7 

39-2 

50-9 

Coimbra 

86  3 

45 

12  55 

0 

22  58 

-35 

6  35  4 

47-5 

Rio  Tinto 

86-4 

48 

15   24 

+  149 

— 

— 

— 

53-4 

Granada 

88-2 

50 

i  13     4 

-   2 

i  24   13 

+  19 

e44-4 

48-4 

Honoluhi 

E. 

89-8 

293 

— 

■ — 

24     9 

-   3 

41-9 

441 

N. 

89-8 

293 

— 

— 

24  39 

+  27 

42  4 

85-6 

Apia 

90  9 

257 

— 

— 

— 

— 

44  4 

— 

Wellington 

910 

225 

c  14     0 

+  39 

24  24 

0 

44-7 

46-4 

Tortosa 

N. 

92-7 

47 

13  34 

+   3 

24  19 

-23 

e  44-4 

53-1 

Algiers 

92-9 

52 

15   13?  +101 

25   13 

+  29 

46-4 

53-4 

Barcelona 

94  0 

47 

— 

— 

e  24   14 

-42 

c  47-3 

57-9 

Bidston 

95-6 

36 

20  44 

?PRi 

25   19 

+    7 

— 

59-7 

Oxford 

95  9 

38 

i  13  44 

-   4 

23  58 

-77 

39-4 

51-5 

Stonyhiu'st 

96  1 

36 

e  15     6 

+  76 

24   24 

-53 

50  4 

60-4 

Eskdaleuiuir 

96  3 

33 

e  13  44 

-   7 

24   27 

-52 

37-4 

590 

Kow 

96  3 

38 

24   24 

?s 

(24   24) 

-55 

— 

564 

Edinburgh 

96  6 

33 

— 

- — 

e  24   24 

-58 

494 

541 

Marseilles 

96-9 

46 

— 

— 

e  39   24 

? 

e  50  4 

— 

Paris 

E. 

96  9 

40 

— 

— 

e  24  36 

-49 

49  4 

534 

Dyce 

E. 

97-6 

31 

c  15   29 

+  91 

e  25      4 

-28 

— 

51  3 

N. 

97  6 

31 

— 

— 

c  25     1 

-28 

40-3 

542 

Uccle 

98  -7 

39 

c  13   49 

-15 

c  24  42 

-61 

e  42-4 

56  5 

.Moncalicri 

99  0 

45 

13  31 

-34 

24  48 

-58 

44  1 

60-7 

Dc  Bilt 

99  6 

39 

e  14     6 

-   3 

e  24  48 

-64 

e  424 

58^0 

Strasboui'g 

1001 

42 

e  13  56 

-15 

— 

— 

e  48-4 

53-4 

Florence 

1011 

47 

35   24 

?SR, 

— ■ 

— 

— 

63-9 

Rocca  di  I'apa 

E. 

101^5 

50 

e  14  32 

+  14 

24  48 

-82 

6  55  0 

— . 

N. 

101^5 

50 

e  14  30 

+  12 

— 

— 

e55  9 

— 

Innsbruck 

N. 

1021 

44 

e  14  18 

-   3 

— 

— 

e  524 

— 

I'onipeii 

1026 

51 

— 

— 

— 

— 

561 

— 

Hamburg 

102^8 

38 

e  14   12 

-12 

c  25      6 

-76 

e  404 

59-S 

Pola 

1032 

46 

14   24? 

-    2 

e  25   13 

-73 

539 

61  0 

Vienna 

105  6 

43 

e  14  30 

-   7 

e  25    13 

-95 

e  51  4 

593 

Budapest 

107-2 

45 

e  9   41 

? 

(e  28   10) 

+  67 

e  28^2 

— 

Continued  on  next  page. 


A  Az.  P.  O-C.         S.  O-C.       L.  M. 

o  o  Di-  s.  s.         III.  s.  s.  ni.  m. 

Belgrade  107-7  47  e  13  36  -71    e  22  58  ?PRi  e  28-2  — 

TTpsala  1081  32  —  —    c  25   25  -106  e  46-4  59-7 

KonUfsbd-j;             E.      109-2  37  —  —    125   27  -114  e  56-4  60-2 

Riverview  110-6  221  c  15   29  ^29         —  —  e  53  0  56-3 

Syclntjy  110-6  221  20  30  WIU        —  —  55-0  59-4 

Melbourne  111-3  215  e  19  42  ?PR,        —  —  129-7  31-6 

Helwau  113-9  66  e  19  44  ?PR,        —  —  58-4  66-5 

Adelaide  1168  211  —  —    e  30  54  ?  e  59-0  63-9 

Tokyo  144-4  306  —  —         —  —  e68-3  — 

Osaka  1481  306  58  57  ?L            —  —  (590)  75-9 

Bombay  150-5  85  —  ^    e  38  49  ?SR,  —  — 

Kodaikaual  152-8  105  e  34  54  ?           —  —  49-4  1000 

Simla  152-9  58  c  38  48  ?           —  —  —  77-9 

Ckjlombo  153-6  114  21   24  ?            —  —  92-4  940 

Batavia  154-6  187  e  20     7  [4-   5]  126  16  ?PR,  e  79-3  83-8 

Zl-ka-wei  1601  311  e  34   21  ?      e  45   15  ?  —  — 

Talhoku  162-7  294  _  _         _  _  e  77-6  — 

Mamla  163-2  257  e  23  54  ?PR,        —  —  —  — 

Hong  Kong  169-9  291  22     9  ?PR,        —  —  —  83-9 

Additional  readings  and  notes:     Porto  Rico  gives  also  eLN  =  +24-lm.,  eE  = 
4-31m.34s.  Washington  gives  also  L  -=  +33-9ni.  Ithaca  L  =  +34-4m. 

and    +45-4m.  Ann   Arbor    LN  =  +33-9m.?  Toronto   eL  =  — 31-6m., 

-r35-3m.,   +44 -7m.,  and   -79-6m.  Ottawa  LE  = -1-28 -4m.  Berkeley 

eLN  =  -35-8m.  Victoria     PV  = -r  12m.54s.,     MV  =  +47-4m.  San 

Fernando    MN  =  +51-4m.  Coimbra    eLN  =  4-34-7m.,    MN=-47-6m. 

Honolulu     eE  =  +30m.41s.  Barcelona     MN  =  -r53-3m.  Bidston 

alternative     P=+21m.21s.  Eskdaleniuir      PR.  = -f  17m.34b.,     MN  = 

-r42-6m.  Paris    eN  = +24m.30s.,    MN  =  +61-4m.  Dyce   IE  = 

-19m.44s.  Uccle  i  =  — 26m.29s.,  MN=+45-0m.  MoncaUeri  MN  = 

+  55-2m.  De     BUt     MN  =  -53-2m.  Strasboui'g     MN=+56-0m. 

Florence  readinirs  increased  by  Ih.  Hambm-g  MN  =  +59-6m.  Pola 

MN  =  -!- 61  •9m.  Upsala  MN  =  -f- 62  Sm.  Korugsberg  IN  =  +  26m.51s., 

eLZ  =  -58-8m.,    MZ  =  +65-4m.  Riverview   ePS?  =  +29m.58s.,    eSRi  = 

T-36m.6s.     and      -r36m.42s.,     MZ=-r55-6m.  Sydney     L=-r35-9m. 

Adelaide  eL  =  +37  •9m.,  e  =  +57m.l2s. 


Jan.  6d.  19h.  20m.  38s.     Epicentre  19'-0S.  76'-0W.  (as  at  14h.). 


A 

Az. 

P. 

O-G. 

S. 

O-C. 

L. 

M. 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

7°-9 

73 

i  2     2 

+   2 

3  34 

0 

3-9 

41 

Chicago 

61-7 

351 

— 

— • 

— 

— 

e  31-9 

— 

Victoria 

79-6 

330 

— ■ 

— 

— 

■ — 

41-8 

46-3 

Coimbra 

86-3 

45 

c  12  56 

+    1 

c  23   12 

-21 

e  37-4 

— 

Stonyhurst 

96-1 

36 

e  49  52 

?L 

— 

— 

(e49-9) 

— 

Kew 

96-3 

38 

— - 

— 

— 

— 

— 

58-4 

Edinburgh 

96-6 

33 

50  22 

?L 

— 

— 

(50-4) 

— 

Paris 

96-9 

40 

— 

— 

— 

— 

e  50-4 

53-4 

IJccIe 

98-7 

39 

— 

— 

c  25   52 

+    9 

e  42-4 

56-4 

De  Bilt            p 

;.        99-6 

39 

— 

— 

0  25   28 

-24 

e  48-4 

57-9 

> 

r.        99-6 

39 

— 

— 

— 

— 

e  42-4 

55-2 

Hamburg 

102-8 

38 

— - 

— 

— . 

— 

e  54-4 

57-4 

Pola 

103-2 

46 

— . 

— 

— 

— 

e  46-4 

— 

Melbourne 

111-3 

215 

— 

— 

— 

— 

e  49-5 

61-6 

Helwan 

113-9 

66 

— . 

— 

— 

— 

e  58-6 

67-4 

Perth 

127-8 

194 

— 

— 

— 

— 

74-4 

• — 

Colombo 

153-6 

114 

84   52 

?L 

— 

— 

(84-9) 

87-4 

Additional  readings  :    Cliicago  L  =  +36-4m.  Eskdalemulr  (A  =96''-3)  gives 

simply  20h.  to  21h. 


Jan.  6d.  Readings  also  at  4h.  (near  Nagoya,  Osaka,  and  Kobe),  .5h.  (near  f^ara- 
jevo  and  Belgrade  (2)  ),  12h.  (near  Tnk\o,  Mizusiiwa,  and  N'ngoya),  131i, 
(TiHis  and  near  Tokyo),  15h.  (Melboui'ue  and  near  La  Paz),  16h.  (Batavia 
and  Azores),  19h.  (La  Paz),  20h.  (Hamburg  and  Victoria),  22h.  (near 
La  Paz). 


Jau.  Td.  91i.  20m.  12s.      Epicentre  G  -T.X.  128°-3E. 


A=  -616, 

B=  -r-779.  C  = 

G  =  - 

-072,  H 

A 

Az. 

Manila 

10°7 

318      e 

Taihoku 

19-4 

341 

Hong  Kong 

20-7 

320 

Batavia 

25  0 

239 

Zi-ka-wei 

25-3 

346 

Riverview 

460 

152 

Melboui'nc 

471 

162 

Kodaikanal 

50-4 

280        S 

De  Bilt 

104  0 

328 

Uccle 

1051 

327 

Eskdalemulr 

106-2 

334 

•117  ;         D  -  +  -785,  E  -  -r  -620  ; 
+  092,  K  =  --993. 


0-C. 


O-C. 


M. 


s. 

s. 

in.  8. 

s. 

m. 

m. 

45 

+   5 

— 

— 

6-2 

7-3 

— ■ 

e  8     7 

-   3 

— 

12-6 

38 

0 





i  12-4 

37 

-    4 

e  10     0 

-   9 

160 

— 

e  15   24 

-   4 

e  30-2 

351 

— 

c  16  42 

+  60 

e  19-8 

37-3 

0 

?L 

— 

— 

(34  0) 

— . 

— 

— 

— 

e  53-8 

65-4 

— 

• — - 

— 

e  53-8 

65-8 

— 

— 

— 

e  49-8 

— 

34 


Additional   readings:       Manila    gives    also    MN  =  +6-5m.  Batavia   IN  = 

-;-18m.l7s.  Riverview  eSR,?  =  +19m.0s.  and  +19m.lls.,  MN  =  +30-8in. 

De  Bilt  MN=  +57 -Om. 


Jau.  7d.  Readings  also  at  Ih.  (La  Paz),  7h.  (Adelaide),  8h.  (Manila,  Batavia, 
Hong  Kong,  and  Zi-ka-wei),  lOh.  (Hong  Kong  and  near  Mizusawa),  18h 
(Azores),  20h.  (Manila),  22h.  (Oaxaca,  Vera  Cruz,  and  Tacubaya). 


Jan.  8d.  Ih.  57m.  Os.      Epicentre  52° -oN.  158° -OE. 


A  =  --564 


B  =  +  -228,  C  =  +  -793  ;         D  =  +  -375,  E  =  +  -927  ; 
G  =  --736,   H  =  +-297,  K=--609. 


Mizusawa 


X. 


Osaka 

Hong  Kong 

Chicago 

Hamburg 

Batavia 

De  Bilt 

Budapest 

Vienna 

Uccle 

Strasbourg 

Innsbruck       N. 

Pola 

Rocca  di  I'apa 

Additional  readings 
+  llm.44s. 


17-7 
17-7 
24  0 
44-9 

70-0 
70-6 
72-9 
72-9 
74-0 
741 
74-3 
75-8 
76-2 
77-8 
810 


Az. 

228 
228 
231 
242 
46 
340 
234 
343 
333 
334 
343 
340 
337 
335 
334 


e  10  48 

11  19 
ell  42 
e  11  45 
e  12  0 
i  11   57 


O-C. 

0 
-  1 
-31 
?L 


m.  s. 
7  32 
7   34 


-47     i  20  54 


-23 
-    1 


O-C. 


-   7 


L. 


0-8 

(201) 

e  35-5 

e  40  0 

e  40  0 
410 


—    e  400 


e  38-0 
511 


De   Bilt   gives   also   MN  =  +48-9m. 


M. 
m. 


6-7 


42-8 
52-5 


Vicuna   il' 


Jan.  8d.  23h.  49m.  Os.      Epicentre  33° -ON.  142  -OE. 

A  =--661,  B  =  +-316,  C=+-545;         D  =  +-616.  E=+-788; 
G  =  -  -429,  H  =  +  -335,  K  =  -  -839. 


Az. 


O-C. 


Tokyo  3-2     325       i  0  59      +9      e  1   45 

Nagoya 

Osaka 

Kobe 

Mizusawa 

Additional   readings  :       Nagoya  jnves   also    MN  =  + 1  ^m. 
+  3  0m.         Mizusawa  FN  =  +lm.548. 


3-2 

325 

i  0  59 

+    9 

4  7 

299 

0  59 

-14 

5-7 

290 

1   29 

+    1 

60 

289 

e  1   27 

—   5 

61 

354 

1   29 

-   4 

O  -C.        L. 

s.  m. 

+  17    (e  1-8) 

—  1-6 

—  2-2 

—  2-4 


2  0 
2-2 
2-9 
3-7 


Osaka    MN 


Jan.  8d.     Readings  also  at  2h.   (near  La  Paz),   13h.   (La  Paz  and  near  Balboa 
Heights),  17h.  (Simla),  19h.  (La  Paz),  20h.  (Azores  and  Simla). 


1922.    Jan.  9d.  5h.  9m.  22s.      Epicentre  24° ON.  46°0W. 


A  =-  +  -635,  B  =  -  -657,  C  =  +  -407  ;         D  =  -  -719, 
G=+-283,  H  =  --292,  K  =  --914. 


•695  ; 


A 

Az. 

P. 

0-C. 

5. 

O-C 

L. 

M. 

p 

m 

s. 

s. 

m 

s. 

s. 

m. 

m. 

Porto  Rico 

K. 

19°0 

256 

— 

- 

— 

— 

- 

— 

e  9-3 

9-4 

N. 

190 

256 

i  4 

48 

+  19 

8 

29 

+  27 

9-8 

10-2 

Azores 

221 

47 

— 

- 

— ■ 

— 

- 

— 

— 

10-1 

Port  an  Prince 

N.E. 

251 

263 

e  5 

52 

+  13 

13 

52 

?L 

20-2 

— 

Fordham 

E. 

28-7 

313 

e  6 

15 

0 

— 

- 

— 

— 

12-6 

Northfleld 

29-7 

320 

e  6 

53 

+  28. 

— 

- 

— 

14-3 

— 

Cheltenham 

E. 

30  0 

307 

6 

23 

—    5 

11 

26 

-   8 

14-4 

15-3 

N. 

30  0 

307 

6 

30 

+   2 

— 

- 

— 

13  0 

13-9 

Georgetown 

30-2 

307 

e  6 

25 

-    5 

11 

43 

+    6 

e  14-8 

— 

Washington 

30-2 

307 

6 

28 

-   2 

11 

38 

+    1 

15-1 

— 

Ithaca 

31-2 

316 

6 

36 

-   4 

11 

57 

+   3 

140 

— 

Ottawa 

E. 

32-2 

320 

6 

46 

-   4 

11 

59 

-12 

e  14-1 

— 

Toronto 

33-6 

316 

i  7 

2 

+    1 

L  12 

8 

-26 

e  16-8 

21-8 

Coimbra 

E. 

35-4 

53 

7 

9 

-   8 

12 

33 

-28 

16-1 

16-9 

Rio  Tinto 

361 

59 

9 

38 

2 

— 

- 

— 

— 

24-6 

San  Fernando 

36-2 

61 

7 

23 

-1 

13 

14 

+    1 

17-0 

23-2 

Granada 

38-4 

60 

i  7 

39 

-   2 

13 

43 

-   1 

i  18-6 

201 

Chicago 

38-7 

309 

7 

38 

-   6 

13 

38 

-10 

18-4 

— 

St.  Louis 

401 

301 

i  7 

56 

0 

14 

8? 

0 

16-8 

18-3 

Tortosa 

421 

54 

8 

7 

-    5 

14 

30 

-   6 

18-4 

21-9 

Barcelona 

43-4 

54 

8 

15 

-   6 

I  14 

49 

-   5 

e  20-3 

22-5 

Bidston 

43-5 

37 

9 

50 

+  88 

16 

20 

+  85 

(18-1) 

23-8 

Algiers 

43-7 

60 

i  8 

17 

-   7 

I  14 

52 

-   6 

20-6 

26  0 

West  Bromwich 

43-7 

38 

8 

25 

+    1 

14 

38 

-30 

— 

23-5 

Oxford 

43-8 

40 

8 

16 

-   8 

14 

57 

-   2 

18-5 

23-3 

Stonyhurst 

44  0 

37 

18 

32 

+   6 

I  15 

8 

+   6 

22-6 

24-1 

Eskdalemuir 

Z. 

44-2 

34 

i  8 

23 

-   4 

15 

7 

+    2 

21-6 

— 

Kew 

44-3 

40 

8 

38 

+  10 

— 

- 

— 

— 

32-6 

Edinbiirgh 

44-5 

34 

8 

32 

+    2 

15 

12 

+    3 

— 

23  0 

Paris 

45-2 

45 

i  8 

34 

0 

15 

15 

-   3 

20-6 

22-6 

Dyce 

E. 

45-6 

31 

i  8 

33 

-    4 

15 

20 

-   2 

190 

22-1 

N. 

45-6 

31 

i  8 

38 

+    1 

15 

20 

-   2 

190 

21-0 

La  Paz 

E. 

45-9 

211 

e  8 

43 

+    4 

15 

30 

+    3 

22-5 

25-9 

N. 

45-9 

211 

i  8 

38 

-    1 

15 

14 

-13 

21-5 

25-1 

Marseilles 

4fi  0 

52 

8 

53 

+  13 

15 

44 

+  16 

22-1 

26-6 

Vera  Crnz 

E. 

46-7 

274 

7 

43 

-62 

— 

- 

■ — 

20-0 

24-6 

X. 

46-7 

274 

7 

38 

-67 

— 

- 

— 

200 

22-6 

L^ccle 

46-9 

42 

8 

44 

-    2     1 

15 

39 

-    1 

20-6 

23-0 

Rio  de  .laneiro 

X. 

47  0 

176 

e  8 

26 

-21 

15 

38 

-   3 

24-7 

26-1 

Besanpon 

471 

47 

8 

49 

+    1 

15 

44 

+    2 

21-6 

• — 

De  Bilt 

E. 

47-7 

41 

8 

54 

+    2 

15 

50 

0 

e  21-6 

23-8 

N. 

47-7 

41 

— 

15 

53 

+    3 

e  20-6 

24-0 

Moncalieri 

47-9 

50 

9 

1 

+    8 

15 

56 

+    3 

23-0 

27-5 

Strasbourg 

48-5 

46 

8 

57 

0 

15 

56 

-    4 

e  21-6 

24-9 

Zurich 

48-9 

48 

i  9 

4 

+    5     ] 

16 

8 

+    3 

e  23-0 

— 

Tacubaya 

E. 

49-4 

275 

9 

8 

+    5 

15 

54 

-17 

22-6 

— 

X. 

49-4 

275 

9 

8 

+    5 

15 

59 

—  12 

22-3 

— 

Florence 

50  -3 

52 

9 

3 

-    6 

16 

28 

+    5 

23-8 

26-1 

Innsbruck 

X.E. 

50-7 

47 

e  9 

18 

+    7     I 

16 

35 

+  s 

e  23-7 

— 

X.W. 

50-7 

47 

— 

—    e 

16 

33 

+    (i 

e  24-1 

27-7 

Hamburg 

50-9 

39 

i  9 

16 

+    4     ] 

16 

38 

+  s 

e  23-6 

27-9 

Padova 

50-9 

50 

9 

29 

+  17 

16 

24 

-   6 

23-6 

28-6 

Rocca  di  Papa 

51-3 

56 

e  9 

20 

+    5     1 

16 

44 

+    9 

e  24-9 

31-4 

Pola 

52-2 

50 

i  9 

39 

+  18     J 

17 

12 

+  26 

e  24-9 

29-8 

Pompeii 
Vienna 

52-7 

57 

i  10 

6 

+  42 

17 

56 

+  64 

27-4 

41-4 

E. 

54-2 

46 

—     1 

17 

25 

+  14 

e  25-6 

33-3 

Z. 

54-2 

46 

9 

42 

+    8     1 

17 

26 

+  15 

■ — 

32-8 

Budapest 

55-9 

48 

i  9 

2S 

-17     i 

17 

19 

-14 

25-6 

— 

LTpsala 

E. 

56-2 

33 

9 

59 

+  11 

17 

47 

+    9 

e  26-9 

28-8 

N. 

56-2 

33 

— 

— • 

17 

48 

+  10 

e  24-0 

30-5 

Belgrrade 

56-9 

50 

e  10 

"  0 

+    9    e 

18 

6 

+  21 

e  27  -7 

30-7 

Konigsberg 

57-2 

39 

i  10 

2 

+    9     1 

16 

58 

-51 

26-6 

28-6 

Victoria 

641 

315 

— 

—    1 

18 

32 

—  42 

29-0 

35-9 

Lick 

N. 

64-8 

301 

e  11 

6 

+  22 

— 

— 

e  30  -2 

— 

Continued  on  next  page. 


g 

^ 

m.   s. 

s. 

m.  s. 

s. 

m. 

Berkeley 

65  1 

302 

10  58 

+  12 

20      3 

+  37 

30-5 

Tiflis 

74-8 

50 

— 

— 

8  21   38 

+  14 

35-6 

Cape  Town 

84-3 

131 

— 

— 

e  24     0 

+  49 

— 

Honolulu 

N.       99-9 

298 

— 

— 

— 

— 

e  42-6 

Simla 

102-5 

47 

— 

— 

— 

— 

e  53-6 

Bombay 

106-5 

60 

e  58  31 

?L 

— 

— 

(e  58-5) 

KodaUsanal 

114-9 

66 

29  20 

?S 

(29  20) 

+  71 

63-7 

Zi-ka-wei 

123-5 

12 

e  34  36 

? 

— 

— 

— 

Taihoku 

129-5 

14 

— 

— 

— 

— 

e  60-6 

Manila 

139-3 

19 

22  28 

?PR, 

— 

— 

73-9 

Batavia 

148-4 

61 

c  18  54 

[-59] 

— 

— 

77-9 

Rivervlew 

162-1 

233 

— 

e  34     1 

1 

e  69-1 

10 

Az.  P.       O-C.         S.         0-C.        L.  M. 

m. 
35-9 

62-2 
69-8 

85-3 

78-7 

Additional  readings  and  notes  :    Azores  gives  also  P  =4h.57m.30s.  Ithaca 

PRi  =  +7m.33s.,  LN  =  +13 -5m.  Toronto  iL  =  +19 -8m.,  eL  =  +26-lm., 

and  +47 -8m.  Coimbra  ePN  = +7m.]  3s.,  ]MN  =  +18-4m.,  To  5h.9m.43s. 

San  Fernando  MN  =  +19-6m.  Granada  iP  =  +13m.7s.,  PR,  =  +9m.l4s., 

MN  =  +20 -4m.  Barcelona    PR,  =  +9m.56s.,    PR,  =  +llm.l3.s.,    SR,  = 

+  18m.l5s.,MN= +22-4m.  Paris  eS  = +15m.l2s.,  MN  = +24-6m.  La 

Paz    PR,  = +10m.22s.,        SR,N  = +18m.25s.,        SR,E  = +18m.48s.,        To  = 
5h.9m.31s.  Vera  Cruz  readings  are  given  as  at  4h.  instead  of  5h.  T^ccle 

PR,  = +llm.23s.,  SR,  = +19m.l2s.,  MN=+21-5m.,  origin  33°-0N.  57°-0W. 
Moncalieri   MN=+27-lm.  Strasbourg   MX  =  +25 -3m.,    MZ  =  +25-2m. 

Hambm-g     iSR,  = +21m.47s.,      eSR,  = +22m.7s.,      MN=+25-5m.  Pola 

MN  =  +31-2ni.  Vienna  iZ  =  +9m.43s.,  iE  =  +17m.l8s.,  iSN  =  +17m.24s. 

Belgrade     iP=+10m.2s.,     PR,E  = +llm.25s.,     PR,N  = +llm.22s.,     iSN  = 
+  18m.5s.  Konigsberg     PR,Z  = +13m.37s.,     IE  = +14m.45s.,     iSN  = 

+  16m.59s.,SR,  =  +21m.4is.,  eLN  =  +24 -3m.  Berkeley  PN  =  +llm.lOs. 

MZ  -  +  35  -5m.  Manila    MN  =  +  83  -2m.  Bata-via    eLN  =  + 104  -4m. 

Riverview  MN  =  +  79 -Om. 


Jan.  9d.     Readings  also  at  Gh.  and  Sh.  (2)  (Algiers),  lib.  (near  Tokvo),  lOh.  and 
23h.  (La  Paz). 


Jan.  lOd.  13h.  41m.  12s.     Epicentre  24'ON.  123°-0E.  (as  on  1921  July  25d.). 

A  =  -  -498,  B  =  +  -766,  C  =  +  -407  ;          D  =  +  -839.  E  =  +  -545  ; 

G  =  --224,  H  =  +-341,  K  =  --913. 

A  Az.  P.  O-C.        S.  O-C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.           m.  m. 

Taihoku                      1-7  308  0  26  0  —  —         0-8  0-9 

Hokoto                       3-2  262  1  50  ?L  —  —        (1-8)  2-2 

Zi-ka-wei                    7 -3  349  e  1  50  -    1  e  3   14  -   4          —  4-3 

Hong  Kong                8-3  260  1   33  -33  —  —           —  4-5 

Manila                        9-6  192  e2     9  -15  —  —         4-3  4-6 

Nagasaki                   10-6  33  e  2  56  +18  —  —      c  5-6  — 

Batavia                    34-1  209  e  6  24  -42  —  —          —  — 

Simla                        41-0  290  —  —  —  —    e  22-1  22 -S 

Kodaikanal             45-5  261  26  48  ?L  —  —     (26-8)  — 

Riverview                63-7  154  —  —  —  —   e  38-0  401 

Hamburg                 83-4  327  —  —  —  —   e  50-8  — 

Pola                            85-7  319  —  —  —  —    c45-8  — 

De  Bilt           E.       86-7  327  —  —  —  —    e  46-8  48-4 

N.        86-7  327  —  —  —  —    e43-8  56-2 

Dyce               N.       86-7  334  —  —  —  —       44-8  — 

Strasbourg               87-4  323  —  —  —  —   e  46-8  — 

Uccle                          87-8  326  —  —  c  22  48  -62    e  43-8  47-8 

Edinburgh                88-0  333  45  48  ?L  —  —      (45-8)  56-3 

Eskdalemuir            88-4  333  —  —  —  —       43-8  — 

Stonyhurst               891  330  o  42  18  ?L  —  — (e  42-3)  51-8 

Kew                            89-6  329  —  —  —  —           —  57-8 

Bidston                      89-6  330  —  —  —  —           —  59-8 

Oxford                       90-0  329  —  —  —  —       41-8  58-2 

Paris                          900  326  —  —  —  —   e47-8  57-8 

Tortosa           n.       96-1  320  —  —  —  —   e48-8  54-2 

Coimbra                  101-6  324  e  43  45  ?L  e  48  48  ?L         53-8  — 

La  Paz                    167  1  56  20   12  [-   1]  —  —          —  — 

Additional    readings:  Zi-ka-wei    gives    also  MN=+4-2m.  Riverview 
JkIN  =  +44-2m. 


11 

Jan.  lOd.  Readings  also  at  Oh.  (La  Paz),  2h.  (Manila  and  near  Taihoku),  oh. 
(near  Nagasaki),  8h.  (Tokyo,  La  Paz,  and  Manila),  lOh.  (La  Paz),  19h. 
(near  Belgrade),  23h.  (near  Athens). 


Jan.  lid.     Readings  at  Oh.   (Azores),  16h.   (near  Athens),   19h.   (Mizusawa  and 
La  Paz). 


Jan.  12d.  lOh.  42m.  Os.     Epicentre  40°0N.  20°0E.  (as  on  1920  Dec.  18d.). 

A  =  +  -720,  B  =  +  -262,  C  =  -f  -643  ;  D  =  -f-  •342.  E  =  -  -940  ; 

G  =  -f  -604,  H  =  +-220,  K  =  --766. 

Was  there  a  shock  ahout  1  minute  earlier,  as  suggested  hy  Sarajevo,  Pompeii, 
Sinj,  and  Moncalieri? 

A        Az.  P.       0-C.  S.  O-C.         L.  M. 


P 

o 

m.  8. 

s. 

m.  s. 

6;, 

m. 

m. 

Athens 

3-6 

123 

e  1     0 

-f    4 

1    44 

—    5 

i  1-9 

2-3 

Mostar 

3-7 

335 

i  1      9 

^11 

i  2     9 

-27 

— 

2-7 

Sarajevo 

41 

344 

e  0     0 

-64 

i  0  38 

-75 

— 

11 

Pompeii 

4-2 

281 

e  0   12 

-53 

3  32 

+  97 

8-0 

— 

Sinj 

4-5 

327 

e  0     0 

-70 

0   50 

-74 

— 

1-0 

Belgrade 

4-8 

4 

e  1   10 

-   4 

i  2   27 

+  16 

— 

2-7 

Rocca  di  Papa 

E.     5-8 

291 

e  1  24 

-   6 

2  48 

+    9 

— 

— 

X.     5  -8 

291 

e  1  42 

+  12 

2  42 

+   3 

— 

— 

Pola 

6-6 

319 

1   43 

+    2 

13     8 

+•  8 

— 

4-5 

Budapest 

7-5 

355 

1   24 

-30 

13  43 

+  19 

— 

— 

Padova 

8-0 

315 

3   22 

?S 

(3  22) 

-15 

— 

8-0 

Vienna 

8-6 

344 

2  38 

+  28 

4  50 

+  57 

— 

5-5 

Innsbruck 

9-6 

322 

e  2  11 

-13 

e  5  40 

-82 

e  7-6 

— 

Lemberg 

10-2 

15 

e  2  30 

-   3 

— 

— 

e  4-2 

6-2 

Moncalieri 

10-3 

303 

e  1   14 

-80 

4   13 

-24 

61 

8-0 

Strasbourg 

12-2 

318 

— 

— 

e  5     0 

-24 

7-0 

— 

De  Bilt 

15-8 

325 

— 

— 

— 

— 

c  90 

— 

Additional  readings  :  Athens  gives  also  P  =  +lm.8s.,  MN  =  +2 -em.  Mostar 
iP  = -Hlm.25s.,  MX=T-2-2m.  •  Sarajevo  iP=+13s.  Are  all  the  times 
1  min.  in  error  ?  Sinj  P=  +0m.30s.  Belgrade  iP  =  +lm.23s.,  MX  = 

+  2-8m.  Pola  MN  = +41m.  Padova  MX  = +7 -Sm. 


Jan.  12d.     Readings  also  at   loh.   (Taiholai,  Hong  Kong,  and  Zi-ka-wei),   18h. 
(near  Kobe,  Osaka,  and  Xagoya). 


Jan.  13d.     Readings  at  13h.  (Manila),  17h.  (Taihoku). 


Jan.  14d.  Readings  at  Oh.  (near  Pompeii),  3h.  (2)  and  5h.  (near  Tokyo),  6h. 
(Batavia),  8h.  (La  Paz),  9h.  (Honolulu),  lllh.  (Colomlto).  llh.  (near 
Manila),  17h.  (Strasbourg.  Innsbruck.  ISIoncalieri,  and  near  Zm-ich),  19h. 
(Moncalieri  and  near  Zurich),  20h.  (Batavia  and  Manila),  21h.  (De  Bilt), 
23h.  (La  Paz). 


Jan.  15(1.     Readings  at  Oh.  (Colombo).  3h.  (Mizusawa),  6h.  (Port  au  Prince),  9h. 
12h.,  and  ISh.  (Taihoku). 


Jan.  16d.  Rcatlings  at  2h.  (CoUma,  Innsbruck,  Pola,  and  near  Sai-ajevo  and 
Sinj),  3h.  (Stonvhurst  and  La  Paz),  4h.  (La  Paz),  5h.  (Manila),  14h.  (La 
Paz),  16h.  (Zl-ka-wci  and  near  Athens),  17h.  (Riverview  and  Manila), 
20h.  (near  Athens),  23h.  (Apia). 
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1922.    Jan.  17d.  3h.  50m.  24s.       Epicentre  2°  OS.  72°  OW. 


A  =  +  -309,  B  =  -  -950,  C  =  -  035  ;  D  =  -  -951,  E  = 

G  =  -011.  H  =  +  -033,  K  =  --999. 


•309  ; 


A  depth  of  focus  0  070  below  normal  is  adopted  in  thiB  solution.    See  note  at  end. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-C. 

£ 

0-C. 

L. 

M. 

, 

o 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Balboa  Hts. 

E. 

-1 

5 

13 

3 

326 

3 

18 

+  22 

4 

28 

-46 

5 

7 

6-2 

S. 

-1 

5 

13 

3 

326 

3 

20 

-24 

4 

32 

-42 

5 

7 

— 

La  Paz 

-1 

9 

15 

0 

166 

i3 

4 

-10 

15 

28 

-18 

6 

1 



Port  au  Prince 

-2 

9 

20 

5 

359 

e4 

29 

+  17 

6 

12 

-81 

7 

6 

8 

1 

Porto  Rico 

-3 

0 

21 

2 

18 

4 

44 

-25 

(7 

21) 

-23 

7 

4 

8 

5 

Uaxaca 

-4 

4 

31 

0 

310 

6 

18 

t24 

U 

0 

+  27 

14 

0 

15 

8 

z. 

-4 

4 

31 

0 

310 

6 

17 

+  23 

10 

58 

+  25 

14 

0 

13 

8 

Vera  Cruz 

-4 

5 

31 

8 

315 

4 

16 

-105 

- 

- 

— 

8-9 

9 

4 

z. 

-4 

5 

31 

8 

315 

4 

14 

-107 

- 

_ 



— 

9 

3 

Puebla 

-4 

6 

33 

2 

312 

6 

6 

-   8 

_ 

_ 





_ 

Tacubaya 

E. 

-4 

7 

34 

2 

310 

6 

15 

-   8 

11 

27 

+   1 

15 

0 

15 

0 

X. 

-4 

7 

34 

2 

310 

6 

20 

-  3 

11 

27 

+   1 

15 

1 

15 

2 

z. 

-4 

7 

34 

2 

310 

6 

18 

-  5 

11 

18 

-  8 

14 

3 

16 

0 

Bio  de  Janeiro 

-4 

8 

34 

9 

130 

16 

0 

-29 

10 

36 

-60 

14 

1 

14 

3 

Cheltenham 

E. 

-5 

5 

41 

0 

357 

e7 

31 

+  13 

- 

- 



16 

3 

16 

7 

N. 

-5 

5 

41 

0 

357 

17 

19 

+  1 

- 

_ 

— 

13 

1 

16 

7 

Georgetown 

E. 

-5 

5 

41 

2 

356 

e7 

13 

-   6 

1  13 

2 

-   4 

el7 

0 

18 

1 

N. 

-5 

5 

41 

2 

356 

i  7 

16 

-   3 

1  13 

4 

-   2 

e  17 

2 

19 

3 

Z. 

-5 

5 

41 

2 

356 

i7 

16 

-   3 

13 

1 

-   5 

el7 

0 

_ 

Washington 

-5 

5 

41 

2 

356 

7 

15 

-   4 

13 

2 

-  4 

17 

4 

19 

6 

Mazatlan 

-5 

5 

41 

9 

310 

7 

25 

0 

14 

1 

+  45 

17 

0 

17 

2 

St.  Louis 

-5 

7 

44 

0 

340 

17 

39 

-   1 

9 

36 

?PR, 

10 

9 

13-7 

Ithaca 

-5 

7 

44 

6 

357 

7 

46 

+   1 

13 

49 

-   2 

17 

6 



Ann  Arbor 

-5 

8 

45 

6 

350 

8 

12 

+  19 

14 

30 

-27 

17 

6 

160 

Chicago 

-5 

9 

46 

0 

346 

7 

58 

+  2 

_ 

_ 



_ 



Toronto 

-5 

9 

46 

1 

354 

— 

— 

i  13 

42 

-28 

e24 

0 



Korthfield 

-5 

9 

46 

2 

0 

7 

58 

+  1 

14 

8 

-  3 

_ 



Ottawa 

N. 

-6 

0 

47 

5 

358 

8 

6 

-   1 

14 

36 

+  8 

e2l 

3 



Tucson 

E. 

-6 

2 

50 

2 

319 

8 

29 

+  3 

_ 

- 

— 

171 

17-4 

Azores 

-6 

9 

58 

3 

43 

9 

6 

-10 

_ 

_ 





17-4 

Lick 

E. 

-7 

0 

60 

5 

318 

e9 

36 

+  6 

1  17 

6 

+  13 





N. 

-7 

0 

60 

5 

318 

e9 

31 

4-   1 

e  17 

12 

-  9 

— 

— 

Saskatoon 

-7 

1 

61 

0 

339 

19 

38 

+  6 

i  17 

23 

+  15 

261 



Berkeley 

E. 

-7 

1 

61 

2 

318 

e9 

36 

+  2 

i  17 

19 

+  9 

— 

— 

N. 

-7 

1 

61 

2 

318 

e9 

37 

+  3 

1  17 

17 

+  7 

— 

— 

Z. 

-7 

1 

61 

2 

318 

e9 

33 

-   1 

i  17 

17 

+  7 





Victoria 

-7 

5 

67 

1 

327 

1  10 

15 

+  6 

el8 

33 

+  15 

— 

19 

2 

Z. 

-7 

5 

67 

1 

327 

10 

16 

+  7 

(18 

26) 

+  8 

18-4 

18 

7 

Coimbra 

N. 

-7 

8 

71 

5 

46 

1  10 

39 

+  3 

il9 

21 

+  12 

30-8 

31 

2 

San  Fernando 

-7 

8 

72 

0 

51 

10 

49 

+  10 

(19 

24) 

+  9 

19-4 

20 

8 

Rio  Tinto 

-7 

8 

72 

0 

49 

12 

36 

?PR, 



28 

6 

Accra 

-7 

8 

72 

1 

84 

17 

36 

? 

_ 

_ 





30 

6 

Granada 

-8 

0 

74 

2 

51 

i  10 

51 

-'  2 

1  19 

46 

+  6 

36-9 

49 

6 

Sitka 

-8 

1 

77 

6 

331 

e  11 

32 

+  18 

120 

27 

+  7 



20 

5 

Tortosa 

N. 

-8 

2 

78 

2 

48 

11 

14 

-   3 

120 

29 

+  3 

32-2 

32 

8 

Bidston 

-8 

2 

79 

2 

36 

12 

36 

+  73 

16 

36 

?PR, 



26 

8 

Algiers 

-8 

2 

79 

3 

52 

11 

18 

-   6 

120 

42 

+  3 

32-6  ? 

39 

1 

Barcelona 

-8 

2 

79 

5 

48 

11 

21 

-   4 

120 

45 

+  3 

e31-5 

33 

9 

Stonyliurst 

-8 

2 

79 

8 

36 

i  11 

18 

-  9 

(20 

24) 

-21 

20-4 

21-8 

Oxford 

-8 

2 

79 

8 

38 

i  11 

25 

-   2 

20 

53 

+  8 





Eskdalemuir 

-8 

2 

79 

8 

33 

i  11 

25 

-  2 

120 

46 

-r    1 





Edinburgh 

-8 

2 

80 

0 

33 

11 

39 

+  11 

20 

50 

+  2 

— 

20-9 

Kew 

-8 

2 

80 

3 

38 

11 

36 

+   5 

- 

— 

— 

20-6 

Dyee 

E. 

-8 

2 

81 

0 

31 

1  11 

32 

-   3 

1  20 

57 

-   3 

. — 

— 

Puy  de  D6me 

-8 

2 

81 

1 

43 

ell 

42 

+  7 

21 

19 

+  18 

34  4 



Paris 

-8 

3 

81 

4 

40 

e  11 

33 

-   4 

120 

58 

-   5 

28-6 

29-6 

Marseilles 

-8 

3 

82 

3 

47 

ell 

48 

^  6 

21 

20 

+  6 

35-5 



Uccle 

-8 

3 

83 

0 

39 

11 

38 

-   9 

21 

7 

-15 

134-2 

350 

BesanQon 

-8 

3 

83 

3 

42 

11 

43 

-   6 

21 

26 

0 

32-6 



De  Bilt 

-8 

3 

83 

7 

38 

11 

53 

+  2 

121 

29 

-   1 

e30-6 

31-5 

Moncalieri 

-8 

3 

84 

2 

45 

11 

48 

-   6 

21 

18 

-18 

— 

271 

Strasbourg 

-8 

4 

84 

8 

41 

11 

46 

-11 

121 

38 

-  4 

30-6 

— 

Zurich 

-8 

4 

85 

1 

43 

e  11 

49 

-10 

121 

27 

-18 

— 

Florence 

-8 

5 

86 

5 

46 

11 

56 

-11 

20 

45 

-75 

— 

42- 

9 

Continued  on\next  page. 


la 


Oorr. 

for 

Focus 

A 

Az. 

P 

0-C 

s. 

0-C. 

L. 

M. 

o 

Q 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Hamburg 

-8 

5 

86-9 

37 

i  11 

58 

-11 

i21 

39 

-26 

e31-5 

45-9 

Honoluhi            E. 

-8 

5 

87-0 

292 

12 

1 

-   9 

21 

31 

-35 

e41-5 

42-4 

N. 

-8 

5 

870 

292 

12 

11 

+   1 

21 

36 

-30 



_ 

Innsbruck 

-8 

5 

87-0 

42 

e  11 

59 

-11 

i  21 

34 

-32 

e30-6 

31-9 

Padova 

-8 

5 

87-1 

44 

12 

23 

+  12 

22 

7 

0 





Rocca  di  Papa  e. 

-8 

5 

87-4 

48 

— 

e21 

36 

-35 

131-7 

59-1 

N. 

-8 

5 

87-4 

48 

— 



e22 

6 

-  5 

e320 



Pola 

-8 

5 

88-4 

45 

el2 

16 

-   2 

i22 

19 

-   3 

e30-3 

32-3 

Pompeii 

-8 

5 

88-6 

49 

i  11 

29 

-51 

20 

54 

-90 

29-6 



Cape  Town 

-8 

6 

89-2 

56 

112 

11 

-12 

i  21 

40 

-50 





Vienna               e. 

-8 

6 

90-4 

41 

-   12 

24 

-   5 

121 

55 

-49 

6  37-4 

50-9 

N. 

-8 

6 

90-4 

41 

12 

17 

-12 

21 

51 

-53 

e  36-4 

50-9 

Mostar 

-8 

6 

91-2 

47 

i  12 

18 

-16 

i26 

6 

?SR, 

141-6 

— 

Upsala               E. 

-8 

6 

91-6 

150 

el2 

19 

-17 

122 

38 

-19 



45-4 

x. 

-8 

6 

91-6 

150 

el2 

27 

-   9 

122 

36 

-21 

e37-l 

48-8 

Budapest 

-8 

6 

92-2 

43 

el2 

13 

-27 

i21 

40 

-85 





Konigsberg 

-8 

7 

93-1 

35 

12 

27 

-17 

22 

U 

-61 

e34-2 

41-1 

Belgrade 

-8 

7 

93-2 

45 

8  12 

35 

-10 

i  23 

56 

+  42 

i30-8 

— 

Athens 

-8 

8 

95-8 

52 

el2 

15 

-44 

22 

17 

-84 

e33-6 

37-8 

Apia 

-9 

0 

99-0 

258 

15 

22 

+  126 

17 

5 

?PR, 



22-6 

Helwan 

-9 

1 

102-5 

61 

13 

9 

-25 

17 

48 

?PRi 



31-9 

Wellington 

-9-2 

105-8 

226 

e  13 

36 

-16 

e26 

12 

+  50 

e57-l 



Tiflis 

— 

111-1 

43 

e  U 

36 

? 

- 

- 

— 

19-6 



River\iew 

— 

125-9 

224 

6  18 

10 

[-58^ 

e21 

58 

?PR, 

e  47-2 

62-7 

Sydney 

— 

125-9 

224 

14 

16 

-lU 

24 

0 

9 

40-9 

42-1 

Melbourne 

— 

127-6 

217 

19 

51 

?PR, 

30 

12 

y 

52-2? 

65-2 

Mizusawa          e. 

__ 

132-2 

323 

18 

28 

[-55" 

21 

4 

?PR, 





Adelaide 

— 

133-2 

215 

— 

— 

21 

6 

?PR, 

e38-2 



Tokyo 

— 

135-3 

321 

e  19 

12 

[-21" 

e26 

56 

?  ' 

e37-0 

40-8 

Nagoya 

^ 

137-3 

323 

18 

34 

■-61] 

- 

- 

— 

21-3 



Osaka 

— 

138-5 

324 

18 

53 

■-44' 

29 

31 

? 

39-0 

39-6 

Kobe 

— 

138-7 

324 

18 

40 

■-57 

- 

- 





39-6 

Simla                B. 

— 

138-8 

40 

18 

36 

■-62 

- 

— 

49-4 

49-8 

X. 

— 

138-8 

40 

18 

42 

■-56 

- 

- 



47-8 

49-0 

Bombay 

— 

141-6 

60 

18 

38 

•-64' 

- 

— 



46-6 

Perth 

— 

145-3 

192 

(18 

32) 

■-77' 

24 

41 

? 

38-3 



Zi-ka-wei 

— 

148-2 

338 

el8 

55 

"-58" 

6  28 

8 

? 

e  41-8 

47-4 

Kodaikanal 

— 

148-5 

74 

18 

36 

'-77' 

- 

— 

26-8 

54-0 

Colombo 

— 

151-5 

79 

19 

18 

°-40' 

23 

6 

?PR, 

28-8 

37-7 

Calcutta 

— 

152-0 

42 

19 

0 

■-59- 

27 

36 

^ 

36-2 



Taihoku            n. 

— 

153-5 

331 

el9 

11 

-50- 

e23 

50 

•? 

e29-0 



Hong  Kong 

— 

158-8 

344 

20 

58 

■+51' 

28 

39 

? 

43-8 

44-1 

Manila 

— 

162-1 

315 

el9 

13 

-56' 

30 

13 

i> 

52-5 

56-4 

Batavia 

— 

171-7 

172 

19 

15 

"-er 

- 

— 

e52-6 

— 

Additional  readings  aud   notes:     Port   au   Prince   {jives  also   iP  = +4m.41s., 
MN=+8-4m.  Porto     Rico     eE  =  +Sm.l5s.,     MN  =  +8-6m.  George- 

to\vn  iE=+9m.9s.  and  +10m.27s.,  iZ=+9m.3s.,  LZ=+28-6m. 
Mazatlan  readings  have  been  diminished  bv  19m.  St.  Louis  MN  = 
+  13-8m.  Ann    Arbor    SN  =  +  14m.36s.,    LE-^+18-Om.,    LN  =  +18-lm. 

and  +20 -em.  Toronto  PRi?  - +9m.36s.,  iL  =  +19-8m.?,  eL  =  +53-8m. 
+  69-6m.,  and  +113-8m.  Ottawa  PR,X?  = +10m.Ss.,  T„  =3h.oOm.l7s. 
Lick  iPN  =  +9m.3Ss.,  ePZ  =  +9m.40s.,  iPZ"  =  +9m.43s.,  iPRjZ  =  +llm.52s., 
iPRiEN  = +llm.53s.,  SRiN  = +21m.48s.  and  several  other  readings. 
Saskatoon     PR,N  = +12m.6s.,      T„  =3h.50m.22s.  Berkeley     iPRiEN  = 

+  llm.55s.,  iPRiZ= +llm.52s.,  iSRjZ  =  +  22m.3s.,  iSRjN  = +22m.4s., 
iSRoE  = +23m.33s.,  iSRoN  = +23m.35s.,  and  very  many  other  readings. 
Victoria  eS?  = +llm.44s.,  SZ  = +12m.21s.,  L?  =  +16-7m.,  eL  =  +72-0m. 
and      +119-6m.  Coimbra     SR,E  = +23m.23s.     and      +24m.39s.,     To  = 

3h.50m.22s.  San    Fernando    S  =  +  lom.l2s.  ( .'PRi),        MN  =  +20-4m. 

Granada  i  =  +llm.52s.,  SRi  =  +25m.48s.  The  M  is  given  as  for  a  second 
shock,  for  which  eP=+41m.ls.  Sitka  eE  =  +13m.23s.  Tortosa 
ePN  = +36m.36s.  Barcelona    PRi  = +14m.44s.,    PR,  = +16m.44s.,     ?  = 

+  24m.47s.,  SRi  = +26m.31s.,  SR«  = +29m.45s.,  MN  =  +33-6m.,  PR,  = 
+  40m.38s.         Stonyhurst  S= +13m.54s.  Dyce  e?N  = +4m.37s.,    iN  = 

+  llm.27s.  Puy  de  Dome  e=+40m.33s.  Paris  SR,  =  +25m.9s. 
Marseilles    PR,  = +15m.l7s.,     SRi  = +25m.32s.,     e  =  +40m.32s.  Uccle 

iP  =  +llni.55s.,  PRi  = +15m.4s.,  iS  = +21m.l9s.,  MN=+361m.  and  five 
i's.     Origin  4=-0N.  65°-0W.  De  Bilt  cE  - +21m.l3s.,    oX  = +25m.35s., 

MN  =  +31-2m.  MoncaUeri  MN  =  +34-0m.  Strasbourg  e  =  +40m.8s. 

Zurich  iE= +llni.53,s.,  iN  =  +llm.59s.  Origin  2"-0N.  78°-0W.  Hamburg 
iPRiZ=  +14ni.25s.  aud  +15m.58s.,  iPR,N=  +14ni.37s.,  iSR,X-  ;  2r,m.l4s., 
MZ=+42-8m.  Honolulu  SR,X= +26m.37s:.  Innsbruck  PK,SE-  r  llm.'Js., 
SRiNE=+25m.38s.,  e=+37m.48s.,  eNW=  T-40m.lSs.,  and  +58m.306.,  given 

Notes  coniimied  on  next  page. 
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as  separate  shocks.       Padova   PRj  = +17m..50s.,  SRi  = -f22m.26s.       Rocca 
di    Papa    i  =  — 12m.5s.,    e=^12m.28s.  M   is   given   as   belonsins   to   an 

independent  shock,  for  which  also  ePE  = +58in.36s.  and  ePX  = +58ni.54s. 
Pola   ePX  =  ^  12m.l9s.,   MX  = -r32-5m.  Pompeii  separate  readings  P  = 

-r42m.36s.     and     P=+63m.36s.  Capetown     PRi  =  ^  lom.iSs.,     PR,  = 

+  17m.o9s.,       iSRi= -26ni.l4s.  Vienna    ePZ  =  +  12m.l2s.,       iPZ  = 

—  12m. 14s.,    and    sixteen    other    i's.         Mostar    PRi  = -r-lSm.lSs.,    PR-.  = 
+  16m.0s.,  PR3= -rl8m.42s.,  SRi  = -27m.lSs.,  SR.  =  ^-28m.24s.  Upsala 

iE  = -21m.57s.,     i  =^ +26m.o4s.,      SRi=+28m.9s.  Konigsberg     IPEZ  = 

+  12ni.42s.,      PSZ  = -l-22m.50s.,      eLZ=-34-7m.,      MX  = -391m.,      MZ  = 
+  481m.,    and    several    other   readings.  Belgrade    iP  =  +  13m.38s.,    PRi 

=  +14m.43s.,  PR2  = -15m.l8s.,  PR3  =  +  16m.3s.,  PR,  =  + 17m. 26s..  PRs  = 
+  19m.3os.,  SR,  =  -r  24m.34s.,  SR^  =  +  25m.25s.  Athens  PR,  =  -  15m.46s., 

PRo= +16m.o6s.,     MX=4-38-8m.,    i  = -i-23m.l4s.    and     +39m.33s.,     T' = 
3h.o0m.35s.  Apia     MV=+17-3m.,      MX  =  +23-6m.  Helwan     PRi  = 

+  15m. 36s.  Riverview    gives    also    PR,  =  + 20m. 17s.,    e=+29m.2s.    and 

+  29m.l4s.,   eSR,?  = +33m.50s.,   MZ=-r63-3m.,   MX=+64om.         Sydnev 
SR,  =  •J-33m.36s.  Melbourne    PR,  = -23m.42s.,    PR,  = +25m.48s.,    SR, 

=  +36m.21s.,       SR.= +40m.l2s.  Miziisawa    PX  ='+ 18m.29s.,       SX  = 

+  21m.3s.  Adelaide     e=+24m.36s.,     eSRj  = +32m.36s.  Osaka     MX 

=  +39-5m.  Perth     [P]  is  given  as   PR,.   SR,  =  +37m.45s.  Zi-ka-wei 

PR,X= +21m.35s.,        PR.E  = +21m.43s.,        PR.X  = +22m.38s.,        SRiE  = 
-31m.o8s.,     SR,X  = -32m.os.,    MX=-!-ol-9m.  Manila    MX-+53-8m. 

Batavia   i  = -r  19m.46s.,  +21m.l8s.,  +24m.35s.,  +25m.26s.,  and  +29m.l8s., 
iE  =  -r44m.49s. 

The  evidence  for  the  considerable  focal  depth  -^0-070  may  be  brietiy  simi- 
marised  as  follows  ;  (a)  Firstly,  the  adopted  To  is  clearly  well  supported  by 
the  majority  of  the  stations,  as  we  see  from  the  smallness  of  the  residuals  of 
P  and  S.  (b)  There  are  19  observations  of  [PJ  near  the  antipodes  consis- 
tently giving  large  negative  residuals.  In  order  of  magnitude  they  are  (in 
seconds)  +51,  -3,  -21,  -40,  -44,  -50,  -55,  -56,  —56,  -57,  -58, 
-58,  -59,  -61,  -61,  -62,  -64,  -77,  -77.  The  middle  value  is  -57s., 
and  the  mean  is  —47s.  if  we  include  everything,  and  —53s.  if  we  omit  the 
exceptional   +51  sec.  (for  Hong  Kong). 

Omitting  the  stations  nearest  the  epicentre  (Balboa  Heights  to  Rio  de  Janeiro), 
there  are  foiu-  good  azimuth  groups  : — 

X'o.         Mean.  Focus. 

Stations     Azim.  A  Corru.  Sin  Az.  Cos  Az. 

4  314  -0°1  -7-2 

5  341  +11  -6-5 

6  357  -0-4  -5-7 

7  48  00  -7-9 

The  distribution  in  Azimuth,  however,  is  not  extensive.  These  mean  values 
represent  it  as  over  an  arc  of  94  only  (though  individual  stations  extend 
tliis  to  120).  A  glance  at  the  coi-tticient.^  of  x  and  y  in  the  5th  and  6th 
cohunns  shows  us  tir.st  that  there  can  l)e  no  large  value  of  x,  whether  we 
accept  the  corrections  for  focus  or  not  ;  secondly,  that  if  we  accept  these 
corrections  the  value  of  y  is  also  small,  but  if  we  reject  them  the  value  of  y 
must  be  about  — 28'-3/3-31  =  — S"-6.  Even  then  we  have  considerable 
discrepancies  between  the  inner  and  outer  group.s.  And  if  we  attempt  to 
make  this  con-cction  through  y,  {i.e.  to  move  the  epicentre  S^-e  fm'ther  north) 
we  should  throw  the  stations  near  the  epicentre  into  worse  confusion.  It 
must  be  admitted  that  their  residuals  are  not  very  good  at  present,  but  if  we 
take  an  epicentre  at  6  -OX.  72°0W.,  the  distance  from  Rio  de  Janeiro  for 
instance  becomes  about  42°,  whereas  the  observations  indicate  27°  ;  and  the 
distance  from  La  Paz  becomes  23°,  whereas  the  observation  of  P  indicates 
about  12^. 


Jan.    17d.      Readings  also  at   3h.   (Colombo),   lOh.   (Bidston),   llh.   (Helwan  and 
Bidstou),  loh.  (La  Paz),  19h.  (Manila  and  Tiflis). 


Jan.  18d.     Readings  at  3h.  (Algiers  and  La  Paz),  5h.  (La  Paz),  12h.  (Apia  and 
Zi-ka-wei),   17h.   (near  Mizusawa). 


-■72  X 

+    -69  y 

-•33  X 

+    -95  y 

-•05x 

+  1-00  y 

+  7A:s. 

+    -67  y 
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Jan.  19d.  21h.  58m.  50s.     Epicentre  7° -OS.  140°-0E.  (as  ou  1917  Jvily  27d.) 

A  =  --760,  B  =  +-63S,  0  =  --122;  D  =  + -613,  B  =  +-766; 

G=+093,   H  =  -078,  K  =  --993. 


A 

Az. 

P. 

o-c, 

S. 

o-c. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Adelaide 

28-0 

182 

— 









15-0 

Manila 

28-7 

319 

e  6  26 

+  11 

11   18 

+    6 

14-1 

14-3 

Riverview 

28-8 

161 

e  6     9 

-   7 

i  11      6 

-   7 

e  12-4 

18-6 

Sydney 

28 -S 

161 

— 

— 

9   28 

9 

12-8 

16-0 

Melboui'ne 

311 

171 

— 

— 

e  10   28 

-85 

14-2 

17-6 

Batavla 

32-9 

270 

e  6  57 

+    1 

— 

i  16-3 

Perth 

33-6 

219 

— 

— 

12   20 

-14 

18-2 

19-0 

Taihoku 

36-7 

331 

13   31 

?S 

(13   31) 

+  11 

16-4 

Zi-ka-wei 

421 

336 

e  8   10 

_    2 

e  14  36 

0 

— 

— 

Tokyo 

42-7 

259 

e  14   16 

?S 

(e  14    16) 

-28 

(e  19-4) 



Christchiu'ch 

46-4 

146 

— 

— 

15   10 

-23 

22-6 

33-8 

Apia 

47-8 

102 

— 

— 

— 

19-2 

Colombo 

61-t) 

281 

11   10 

+  47 

23    10 

?SR, 

34-2 

36-5 

Kodaikanal 

64-6 

285 

19   22 

?S 

(19   22) 

+    2 

34-3 

44-5 

Honolulu        E. 

67-0 

63 

19   28 

?.s 

(19   28) 

-22 

32-7 

34-2 

N. 

67  0 

63 

19   18 

?s 

(19    18) 

-32 

32-5 

38-7 

Simla 

710 

308 

— . 

— 

e  22   10 

+  92 

42-0 

Bombay 

710 

293 

21   15 

?s 

(21    15) 

+  37 



Victoria 

99-6 

42 

26      0 

?s 

(26     0) 

+    8 

44-7 

57-0 

Berkeley         e. 

100-4 

52 

— 

— 

e  32   17 

JSRi 

e  46-2 

Helwau 

109-7 

299 

e  19   25 

?PRi 

— 

— 

59-8 

69-2 

Capetown 

111-4 

229 

— 

— 

— 

— , 

— 

61-2 

Konigsberg 

112-4 

327 

— 

— 

— 

— 

e  58-0 

— 

Hamburg 

118-5 

329 

— 

— 

— 



e  58-2 

62-2 

Pola 

120-1 

319 

— 

— 

e  31   10 

?SR, 

— 

— 

De  Bilt 

121-7 

329 

— 

— 

e  42  22 

?SR, 

e  58-2 

64-7 

Dyce 

121-8 

336 

— 

. — 

— 

— 

71-2 

Strasbom'g 

122-2 

323 

— 

— 





e  61-2 

Uccle 

122-9 

328 

e  32   16 

? 

e  42  46 

?SR, 

e  57-2 

65-4 

Eskdalemuir 

123-6 

334 

— 



31   10 

? 

Moucalieri 

124-0 

320 

— 

— 

— 

61-9 



Stonyhm'st 

124-2 

332 

e  22  52 

?PRi 





69-7 

Kevv 

124-8 

330 

— 

— 







72-2 

Paris 

125-0 

326 

— 

— 

— 



61-2 

64-2 

Oxford 

125-1 

330 

— 







58-3 

67-2 

Chicago 

125-5 

42 

— 

— 





61-3 

Ann  Arbor 

127-8 

39 

— 

— 

— 

— 

66-2 

— 

Toronto 

129-8 

36 

— 

— 





64-7 

85-2 

Tortosa           n. 

130-6 

320 

— 

— 

— 



e  67  -2 



Ottawa           E. 

130-8 

32 









e  64-2 



Georgeto\\Ti       e. 

133-9 

40 

— 



. 



77-6 



Granada 

135-3 

317 

— 

— . 

— 

— 

e  79-2 

83-2 

Rio  Tinto 

136-9 

320 

70    10 

?L 





(70-2) 

125-2 

San  Fernando 

137-4 

318 

65    10 

?L 

— 



(65-2) 

117-2 

La  Paz 

143-6 

130 

e  20  14 

[+28] 

— 

— 

69-7 

82-0 

Additional  readings:  Manila  gives  also  MN=+14-2m.  Riverview  iS  = 
+  10m.36s.,  SRi=  +llni.44s.,  MN  =  +15-6m.,  MZ  =  +17-4m.  Melbourne 
SR,  = +12m.4s.,       SR.  = +12m.52s.  Batavia      iE  =  +8m.268.,       iN  =  + 

+  14m.49s.  Perth  PR,  =  +8m.6s.,  SR,  =  +15m.20s.  Tokyo  gives  S  as 

eP    and    L    as    eS.  Christchurch    PR,?  = +10m.34s.,     SR,  =  +  18m.52s. 

Colombo      P=+19m.l0s.      (?PR,).  Honolulu      SE  = +26m.38s.,      SN  = 

+  26m.42s.         De    Bilt    MN  =  +64-9m.         Uccle    MN=+65-2m.         Paris 
MN  =  +62-2m.  Chicago    L=+64-5m.  Toronto    eL  =  +73-5m.    and 

+  127 -4m.         Ottawa     LE  =  +78-7m.         San     Fernando     MN  =  +117-7m. 
La  Paz  P  =  +  i0m.28s. 


Jan.  19d.  Readings  also  at  Ih.  (Batavia),  3h.  (Batavia  and  Vera  Cruz  and  Tacu- 
baya),  6h.  (Batavia  and  near  Mizusawa),  13h.  (Puy  de  Dome),  16h. 
(ManUa),  17h.  (La  Paz),  18h.  (Stonyhurst,  De  Bilt,  Helwan,  Kodai- 
kanal and  Colombo). 
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Jan.  20d.  6h.  50m.  546 

Epi 

centre 

6°oS.  1 

j6°5E. 

A  =  --966, 

B 

=  +232,  C 

=  -•113 

;          D=+-233, 

E  =  + 

•972; 

G  =  + 

•110, 

H  =  -026.  K  =  --994. 

A 

Az. 

P. 

0  -C.          S. 

O-C. 

L. 

M. 

o 

m.  s. 

s.         m.  s. 

s. 

ni. 

m. 

Riverview 

30°-8 

205 

e  6  40 

+    4    e  11  55 

+   7 

e  142 

16-9 

Sydney 

30-8 

205 

10     6 

?          13   18 

?SRi 

155 

17-5 

Melbourne 

36-9 

209 

— 

—    e  12  48 

-34 

16-4 

18-4 

Adelaide 

38-3 

281 

— 

—    e  11   30 

-132 

i  14-8 

16-5 

Manila 

49-8 

295 

e  9     6 

0          — 

— 

— 

— 

Perth 

53-5 

235 

16  59 

?S       (16  59) 

-   4 

30-9 

— 

Batavia 

59-2 

268 

i  9  40 

-26          — 

— 

— 

17  5 

La  Paz  121-3     115    e  22  11      ?PRi 

dditional  readings  :  Riv 
Melbourne  PRi  =  +  8m. 
Perth  PR,=  +19m.33s. 


Additional  readings:    Riverview  gives  also  eS  = +12m.l2s.,  MNZ=+17  0m. 
Melbourne    PRi  = +8m.24s.,    SRi  =  +14m.6s.  Adelaide    e=+30m.36s.. 


Jan.  20d.  Readings  also  at  Ih.  (La  Paz),  2h.  (Tucson),  4h.  (Ithaca,  Chicago, 
Washington,  Berkeley,  Victoria,  Tacubaya,  and  near  Tucson),  5h. 
(Riverview  and  Melbourne),  8h.  (Tiflis),  17h.  (Manila),  21h.  (3)  and  22h. 
(Tiflis),  23h.  (La  Paz). 


Jan.  21d.     Readings  at  7h.  (Mizusawa),  12h.  (Tacubaya),  16h.  (Fordham),  19h. 
(Zi-ka-wei,  Simla,  Manila,  and  Colombo). 


Jan.  22d.  3h.  24m.  Os.     Epicentre  19°  OS.  177°  OW.  (as  on  1922  Jan.  Id.). 

A  =  -  944,  B  =  -  049,  C  =  -  -326  ;  D  =  -  052,  E  =  +  -999  ; 

G  =  +-325,   H  =  +017,  K  =  --946. 

A       Az.  P.         O-C.         S.  O-C.        L.  M. 


Q 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

WeUiiigton 

23-3 

196 

e  8   12 

? 

i  11    12 

?L 

e  132 

150 

Christchurch 

26^0 

197 

— 

.    — 

9  54 

-28 

15-8 

21-7 

Riverview 

31-9 

236 

e  6  32 

-14 

e  11  50 

-17 

e  14-0 

15-9 

Sydney 

31-9 

236 

7   36 

+  50 

11  54 

-13 

16-5 

18-5 

Melbourne 

38-5 

232 

7      6 

-36 

13  42 

-   3 

20-3 

23-3 

Adelaide 

42-2 

238 

— 

— 

i  14   18 

-20 

e  20-5 

25  5 

Honolulu             E.        44-4 

26 

i  14      8 

?S 

(il4     8) 

-59 

18-1 

20  2 

N.        44-4 

26 

— 

— 

18-2 

20-3 

Perth 

60-7 

243 

18   16 

?s 

(18   16) 

-16 

37-4 

— 

Tokyo 

68^3 

324 

e  16   49 

« 

29  24 

?L 

(29-4) 

— 

Manila 

69-7 

294 

e  11   32 

+  i7 

20   25 

+    3 

32-2 

— 

Mizusawa 

701 

327 

— 

— 

19   24 

-63 

(28-0) 

— 

Osaka 

70-2 

320 

— 

— 

15   45 

I 

— 

39  0 

Kobe 

70-3 

320 

— 

— 

— 

— 

34-5 

Taihoku 

74-2 

306 

— 

— 

e  20     0 

-76 

— 

— 

Batavia 

74-9 

269 

i  11   38 

-10 

— 

— 

e  33-0 

— 

Ootomari 

75-0 

333 

18   22 

7 

— 

— 

— 

— 

Berkeley 

76-6 

41 

i  11   36 

-23 

c  21   42 

-    2 

e  33-9 

— 

Lick 

76-8 

42 

— 

— 

— 

— 

e  30-0 

— 

Zi-ka-wei 

77-5 

310 

e  11      0 

-64 

— 

— 

— 

— 

Victoria 

82-7 

33 

22     7 

?s 

(22     7) 

-47 

33-9 

42-9 

Sitka                    E.        83-6 

22 

— 

36-8 

460 

La  Paz 

101-6 

112 

e  18   29 

?PR, 

28  54 

? 

48^3 

50-3 

Chicago 

102-3 

50 

— 

— 

32  15 

2SRi 

47-0 

. — 

Colombo 

104-7 

272 

25     0 

?S 

(25     0) 

-99 

— 

730 

Ann  Arbor 

105-0 

50 

— 

— 

— 

— 

36-0! 

— - 

Toronto 

108-4 

49 

— 

— 

— 

— 

e  51-4 

63  9 

Georgetown 

•:.      109-4 

54 

— 

— 

— 

— 

e  52-0 

— 

Wasliingtoii 

109-4 

54 

— 

— 

— 

— 

e  53-5 

— 

Clieltenham 

■:.      109-5 

54 

— 

— 

. — 

— 

e  53-2 

56-9 

x.      109-5 

54 

— 

— 

e  53  59 

!L 

e  59-7 

— 

Ithaca 

110-3 

51 

— 

— 

— 

— 

54-5 

— 

Continued  on  next  page. 


17 


A 

Az. 

P. 

0=0. 

S. 

O-C. 

L. 

M. 

, 

m.  s. 

8. 

m.  B. 

8. 

m. 

m. 

Ottawa 

E. 

iiro 

48 

— 



e  28  22 

+  45 

e  510 

— 

Tiflis 

1380 

312 

— 



— 

— 

6  72-0 

— 

Dyce 

X. 

141-6 

5 

— 



— 

— 

— 

720 

Konlgsberg 

141-8 

343 

— 



e  67   43 

?L 

e  73-6 

79-7 

Edinburgh 

143-0 

6 

— 



— - 

— ' 

— 

790 

Eskdalemxiir 

143-3 

6 

— 



— 

— 

71-0 

— 

Stonyhurst 

144-9 

6 

e  36     0 

?SR, 

— 

— 

— 

83-0 

Hamburg 

145-0 

352 

— 

— 

— 

— 

e  69-0 

82-0 

Bidston 

145-3 

6 

66      9 

?L 

85      3 

I 

(66-2) 

96-8 

De  Bilt 

K. 

146-9 

358 

e  47      0 

? 

8  59  48 

? 

e  71-0 

85-7 

X. 

146-9 

358 

— 

— 

— 

— 

e  67-0 

83-1 

Oxford 

147  1 

4 

— 

— 

— 

— 

70-4 

86-4 

TJccle 

148-2 

358 

c  41     0 

?SR, 

e  47     0 

I 

e  65-0 

86-0 

Budapest 

148-7 

339 

19   17 

[-37] 

— 

— 

e  73-3 

— 

Vienna 

1490 

343 

19  31 

[-23] 

— 

• — 

e  62-5 

87-0 

Strasbourg 

150-2 

352 

e  19     5 

[-51] 

e  19  58 

[+    2] 

79-0 

81-0 

Paris 

150-3 

1 

— 

e  57     0 

I 

760 

81-0 

Belgrade 

150-4 

335 

6  19   20 

[-36] 

e  21  41 

? 

28-4 

— 

Innsbruck 

150-9 

348 

e  19  49 

[-    9] 

— 

— 

— 

— 

BesanQOn 

151-7 

356 

— 

— 

— 

89-0 

— 

Helwan 

152-1 

298 

19  57 

[-   2] 

- — 

— 

740 

91-0 

Pola 

152-6 

343 

— 

— 

— 

— 

— 

160-5 

Moncalieri 

153-6 

352 

e  20  23 

[+22] 

35   14 

? 

47-4 

98-7 

Marseilles 

155-6 

357 

— 

— 

— 

e  80-0 

— 

Rocca  di  Papa 

155-9 

342 

e  20  57 

[■+54] 

— 

— 

e  87-8 

98-9 

Coimbra 

E. 

156-7 

23 

- — 

— 

e  51     0 

? 

74-4 

78-3 

Barcelona 

157-6 

0 

— 

— 

— 

— 

e  791 

86-1 

Tortosa 

X. 

158-2 

5 

— 

— 

— 

— 

e  72-0 

83-8 

Rio  Tinto 

159-5 

22 

65     0 

?L 

— 

— 

(65-0) 

99  0 

San  Fernando 

160-8 

23 

■ — - 

— 

— 

— 

79-4 

85-0 

Granada 

161-0 

16 

e  58     8 

? 

i  67   23 

I 

79-3 

82-3 

Algiers 

162-3 

0 

— 

— 

— 

— 

85  0 

92-0 

Additional  readings  and  notes:  Christ  church  gives  also  SRi  = +12m.l2s. 
Riverview  PS=+12m.5s.,  eSRi  = +13m.l2s.,  MX  =  +15 •2m.,  To  = 
3h.23m.49s.  Melbourne    PR,  =  T-9in.l2s.,    SR,  =  +  16m.48s.  Adelaide 

i  =  +18m.0s.  Honolulu  SE  = +17m.l0s.,  SN=+17m.l7s.  Perth  PR,  = 
+  21m.0s.,  S= +25m.50s.,  SRi  = +31m.0s.,  and  +32m.54s.  Osaka  MN  = 

+  39-2m.  Kobe   MN  =  +39-2m.  Berkeley    eLN?  =  +31-lm.         Vic- 

toria    S  =  +26m.3s.  ?  Toronto     eL=+55-2m.  Georgetown     LE  = 

+  54-0ni.    and     +63-0m.         Washington    L=-63-0m.  Cheltenham    eN 

=  +56m.28s.  Ottawa    eSRiE  ?  = +34m.30s.  Uccle    e  =  +36m.0s. 

Vienna  iZ=+19m.55s.  Moncalieri  MN  =  T^84-9m.  Marseilles  eL  = 
+  91-0m.  Rocca  di  Papa  eP=+21m.2s.  Coimbra  eN  = +48m.08., 
eLN  =  +73-0m.  San    Fernando    MX  =  +86-0m.  Granada    MN  = 

+  88  ■4m. 


Jan.  22d.  20h.  44m.  20s.     Epicentre  19'-0S.  177  =  -OW.  (as  at  3h.). 

A  Az.  P.  O-C.         S.  O-C.  L.  M. 

o          o  D^'  s.  s.  m.  s.  s.  m.  m. 

Apia                                7-3       45  1   12  -39          —  —  —  4-2 

WelUngton                 23-3  196  —  —   e  10   10  +39  e  13-7  14-7 

Christchurch              260  197  —  —       12     4  +102  16-1  19-5 

Riverview                   31-9  236  e  6  26  -20    e  12   11  +4  e  15-7  17-2 

Svdnev                        31-9  236  7   58  +70        12  10  +3  17-4  19-3 

Adelaide                      42-2  238  (e  10  40)  ?PRi  e  14  52  +14  e  18-3  26-2 

Honolulu        E.          44-4        26  14  30  IS       (14   30)  -37  18-3  19-7 

X.          44-4        26  14   27  ?S       (14   27)  -40  18-5  20-5 

Perth                            60-7  243  18   15  ?S        (18   15)  -17  34-3  — 

Manila                          69-7  294  e  12  35  +80      (20     9)  -13  20-2  — 

Batavia                       74-9  269  e  12     0  +12    e  21   18  -   7  6  391  — 

Berkelev                     76-6       41  i  11  54  -  5         —  —  e34-3  — 

Lick                              76-8       42  12  48  +48          —  —  e34-8  — 

Zi-ka-wei                    77-5  310  c  15  40  ?PRi        —  —  —  — 

Tucson                         81-4       51  —  —         —  —  37  0  41-9 

Victoria                       82-7        33  23   18  IS       (23   18)  +24  36-7  42-4 

La  Paz                       101-6  112  e  17   54  ?          28  52  +161  50-0  55-7 

Cliicago                      102-3       50  —  —    e  27    10  +52  477  — 

Colombo                    104-7  272  36  40  ?            —  —  —  74-7 

Toronto                     108-4       49  —  —         —  —  e  54-4  63-6 

Georgetown             109-4       54  —  —         —  —  54  0  — 

Continued  on  next  page. 
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A 

Az. 

P. 

o=c. 

S. 

O-C. 

L. 

M. 

5, 

r. 

m.  s. 

F. 

m.  s. 

s. 

m. 

m. 

Washington 

109-4 

54 

— 



— 

— 

e  53-7 

— 

Ottawa 

E. 

1110 

48 

"  — 



e  28  36 

+  59 

58-2 

— 

Dyce 

X. 

141-6 

5 

— 



— 

— 

— 

90-7 

Konigsberg 

141-8 

343 

— 



— 

— 

95-7 

— 

Hamburg 

1450 

352 

— 



— 

— 

e  81-7 

— 

De  Bilt 

E. 

146-9 

358 

— 



e  59  40 

? 

e  75-7 

86-1 

X. 

146-9 

358 

— 



e  62  40 

? 

e  77-7 

84-7 

Oxford 

147  1 

4 

— 



— 

— 

— 

88-3 

Uccle 

148-2 

358 

— 



e  46  40 

?SR, 

e  68-7 

— 

Vienna 

149-0 

343 

19   53 

[-     1] 

— 

— 

— 

— 

Strasbourg 

150-2 

352 

e  19  59 

[-^    3] 

e  46  47 

? 

81-7 

— 

Paris 

150-3 

1 

— 

— 

— 

e  79-7 

88-7 

Belgrade 

150-4 

335 

c  14  59 

? 

e  26     8 

?PRi 

30-2 

— 

He]  wan 

152-1 

298 

20     9 

[^10] 

— 

— 

82-7 

— 

Pola 

152-6 

343 

— 

— 

— ■ 

e  75-7 

— 

Rocca  di  Papa 

155-9 

342 

— 

— 

(24   16) 

?PR, 

24-3 

— 

Coimbra 

156-7 

23 

e  48   40 

^ 

e  60  40 

? 

e  73-7 

— 

Tortosa 

X. 

158-2 

5 

— 

— 

— 

— 

e  76-7 

93-7 

Rio  Tinto 

159-5 

22 

78  40 

?L 

— 

• — 

(78-7) 

96-7 

San  Fernando 

160-8 

23 

— . 

— 

— 

— 

79-2 

86-7 

Granada 

161-0 

16 

i  20  57 

[+48] 

132  30 

7 

e  79-7 

87-6 

Additional  readings  and  notes  :  Apia  gives  also  readings  at  +  lm.50s.  and 
+  3m.l3s.  Wellington  gives  S  as  e  and  iS  =  — 12m.22s.  (?iL).  Christ- 
church  SRi= +14ni.l6s.  Riverview  PS  = +12m.30s.,  MN=+19-4m., 
To=20h.43m.28s.  Adelaide  e  = -22m.22s.  Honolulu  SE  = -M7m.26s. 
Perth  PRi  =  ^20ni.40s.,  S  =  ^25m.Ss.,  SRi  =  +30m.3s.  Batavia  iE  = 
+  22m.6s.  Berkeley  eLX  = -r34-7m.  La  Paz  L  =  +491m.,  To  = 
20h.51m.14s.  Ann  Arbor  A  =1050  gives  simply  L=21h.?  Toronto 
L  =  +34-4m.  Ottawa  eE  = —34m. 55s.  Strasbourg  e  = +20m.  14s.  and 
+  47m.5s.  Rocca  di  Papa  L  =  +46m.46s.  (?SRi).  San  Fernando  MX  = 
+  87  •2m.           Granada  MN  =  +  85  ^m.     All  readings  are  increased  by  Ih. 


Jan.  22d.  22h.  5m.  20s.     Epicentre  37°-5N.  140°-0E. 

A=--608,  B  =  +-510,  C  =  +-609;      D  =  + -643,  E  =  +-7( 
G  =  -  -466,  H  =  +  -391,  K  =  -  -793. 


O-C. 


aiizusawa 

E. 

1-9 

28 

0  33 

+    4 

0  53 

N. 

1-9 

28 

0  32 

-^    3 

0  52 

Tokyo 

1-9 

186 

i  0  36 

-    7 

i  0  57 

Nagoya 

3-4 

227 

1     5 

-rl2 

— 

Osaka 

4-6 

233 

— 

— 

2   16 

Kobe 

4-8 

235 

i  1   29 

+  15 

— 

Sapporo 

5-7 

10 

4  43 

? 

— 

Ootomari 

9-4 

12 

1   27 

-55 

— 

Nagasaki 

9-6 

243 

2  28 

-f   4 

— 

Zi-ka-wei 

16-6 

253 

e  4  40 

+  40 

— 

Manila 

28-5 

221 

e  6  29 

+  16 

— 

Batavia 

53-5 

222 

e  9  26 

-   4 

i  16  58 

Hamburg 

z. 

79-2 

332 

i  12   11 

-   3 

— 

Budapest 

80-2 

324 

11   57 

-23 

— 

Vienna 

z. 

80-7 

327 

i  12   19 

-   4 

— 

Belgrade 

81-3 

321 

(11  57) 

-30 

— 

De  Bilt 

E. 

82-2 

334 

— 

— 

X. 

82-2 

334 

— 

— 

— 

Innsbruck 

N.E. 

83-6 

329 

e  12  34 

-   6 

— 

Strasbourg 

84-1 

330 

e  12  34 

-   9 

— 

Rocca  di  Papa 

87-4 

324 

i  12  50 

-11 

16   16 

-^10 


-c. 

L. 

M. 

m. 

m. 

0 

— 

— 

1 

— 

— . 

4 

— 

10 

— 

1-9 

30 

0 

3-6 

4-3 

— 

2-9 

3-5 

— 

5-6 

— 

— 

3-0 

— 

—       16-6  — 


50-7 

46-4 
c44-7        52-4 


12  0 
6  43-7        46-4 


?PR,  —       16-7 

La  Paz  147-5       57     i  19  49    [-   3]        —  —  —       20-4 

Additional  readings  :  Nagoya  gives  also  MN  =  +  2  ^m.  Osaka  MN  =  -  3  •8m. 
Kobe  MN  = +3-3m.  Belgrade  gives  P  as  L,  also  eP  ^  +  7m. 238.  Stras- 
bourg e  =  +  12m. 44s. 


Jan.  22d.  Readings  also  at  Ih.  (La  Paz),  4h.  (Kodaikanal  and  Belgrade),  Oh. 
(Florence),  13h.  (.\pia),  14h.  (La  Paz,  Batavia,  Manila,  and  Colombo), 
15h.  (Manila,  Tacubaya,  Zi-ka-wei,  Perth,  La  Paz,  Sydney,  Riverview, 
Adelaide,  and  Helwan),  21h.  (Vicinia,  Budapest,  Adelaide,  Riverview, 
and  Sydney),   23h..(La  Paz). 


19 

Jan.  23d.  23h.  31m.  50s.     Epicentre  37°-2N.  139°0E.  (as  on  1912  Dec.  20d.). 


A=  - 

•601,  B  = 

+  • 

522,  C 

=  +  •605. 

A 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa 

E. 

2°5 

0  34 

—   5 

0  59 

-10 

— 

— 

Nagoya 

2-7 

0   26 

-16 

— 

— 

— 

— 

Osaka 

3-9 

1     7 

+    6 

(1  57) 

+  10 

2-0 

26 

Kobe 

4-0 

e  1   13 

+  11 

(2     9) 

+  19 

2^2 

2  5 

Additional  readings  :   Jklizusawa  gives  also  PN  =  +33s.         Kobe  MN  =  +3  Dm. 


Jan.  23(1.  Readings  also  at  3h.  (Batavia,  ManUa,  Riverview,  and  La  Paz),  7h. 
(Taihoku),  14h.  (Kodaikanal),  16h.  (Algiers,  Vienna,  Batavia,  Manila, 
and  near  Helwan).  20h.  (La  Paz),  21h.  (Stonyhurst  and  Kodaikanal). 
23h.  (La  Paz). 


Jan.  24d.  13h.  3m.  6s.     Epicentre  51°^0N.  141° ^OE. 

A  =  -489,  B  =  +  -396,  C=  +777  ;  D  =  +  -629,  E  =  +777  ; 

G  =  -  604,  H  =  +  489,  K  =  -  629. 

A       Az.  P.       O-C.         S.       O-C.        L.  M. 


Mizusawa 

E. 

119 

179 

2  40 

-IS 

5    10 

-   7 

— 

— 

X. 

119 

179 

2  59 

-    1 

5    19 

+    2 

— 

— 

Zi-ka-wei 

24  5 

2*^4 

— 

— 

e  9  54 

0 

— 

— 

Konigsberg 

63^2 

326 

— 

— 

— 

— 

e  41^0 

— 

Vienna 

70^0 

324 

11      5 

-12 

— 

— 

e  414 

479 

De  Bilt 

E. 

70^4 

333 

— 

— 

— 

— 

e  40^9 

450 

X. 

704 

333 

— 

— 

— 

— 

e  389 

48^7 

Uccle 

717 

333 

— - 

— 

— 

— 

e  449 

— 

Pola 

73-8 

324 

— 

— 

— 

— 

e  429 

— 

onigsberg 

gives 

also  L  = 

+  414m. 

Jan.  24d.  Readings  also  at  9h.  (Azores).  lOh.  (near  Tokyo),  12h.  (La  Paz),  13h. 
(near  Zi-ka-wei),  loh.  (Mizusawa),  16h.  (La  Paz),  19h.  (^Mizusawa),  20h. 
(Stonyhurst). 


Jan.  25d.     Readings  at  2h.  (Azores),  9h.  (Melbourne).  14h.  (Taihoku  and  Stony- 
hurst), 15h.  (near  La  Paz). 

Jan.  26d.  9h.  19m.  12s.  (i)^  J  Epicentre  43°-0N.  125° -OW.  (as  on  1919  Aug.  24d.). 

A  =-420,  B  =  -599,  C=+-682;          D  =  -^819,  E  =  +574; 
G  =  -391,   H  =  -559,  K  =  -731. 

A       Az.            P.        O-C.          S.  O-C.        L.  M. 

o          ,          m.  s.          s.         m.  p.  s.          m.  m. 

I  Victoria                            5  5        12          1   33      +    8          —  —         3-4  3  9 
I                                  Z.          5  5        12           1    48       +23          —  —          3  8  3  8 

U                                               5-5        12          1    21       -    4          —  —          28  35 

II                                Z.          5-5        12          1    18      -   7          —  —         3-3  3-3 

I  Berkeley             x.         5  5     157         —             —      e  2  24  -   7           —  — 

11                                X.          5^5      157          —              —         —  • — •       i  5^0  — 

I  Lick                      X.          65      155      el   28      -11       12  23  -34       134  — 

II                                X.          6-5      155     (el   51)     +12          —  —       i  3-5  — 

I  Tucson                 E.        15  5      129          —              —         —  —         7^6  — 

II                                E.        155      129       i  3  51      +5          7    19  +35          89  15-7 

II  Sitka                    E.        15^5     339          —              —        (6  55)  +11          6^9  7^5 

Continued  on  next  page. 
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p.         O-C.        S.  0-C.        L.  M. 


n  Chicago 

27-4 

80 

— 

— 

6  10  58 

+  10 

(15-3) 



n 

27-4 

80 

— 

— 

— 

— 

14-6 

— 

II  Ann  Arbor 

301 

77 

— 

— 

— 

— 

16-8 



II  Toronto 

32-8 

72 

— 

— 

10     6 

-135 

e  190 

220 

II  Vera  Cruz 

340 

125 

— 

— 

— 

— . 

22-8 

u  Ottawa 

34-9 

69 

e  7   18 

+    6 

e  10  10 

? 

e  18-3 

— 

I  Honolulu             E.       34-9 

243 

7   15 

+    3 

- — 

— 

15-2 

16-6 

II                                K.       34-9 

243 

. — 

— 

— 

— 

e  141 

15-5 

II  Ithaca 

351 

74 

— 

— 

— 

— 

19-6 

— 

II  Georgetown 

360 

80 

e  6   15 

-67 

— 

— 

20-2 

— 

II  Washington 

36-0 

80 

e  7      3 

-19 

— 

— 

19-6 

— 

II  Cheltenham 

36-2 

80 

e  10  27 

? 

— 

— 

19-8 

231 

II  Northfield 

37-3 

70 

— 

— 

e  12  48 

-40 

20-8 

— 

II  Dyce 

690 

29 

— 

— 

— 

— 

368 

— 

II  Eskdalemuir 

70-0 

31 

— 

— 

— 

— 

34-8 

42-3 

II  Kew 

741 

32 

— 

— 

— 

— 

— 

46-8 

II  De  Bilt 

75-6 

29 

— 

— 

— 

— 

e  37-8 

46-3 

II  Hamburg 

760 

26 

. — 

— 

— 

— 

e  29-S 

II  Uccle 

76-4 

30 

— 

— 

— 

— . 

— 

46-8 

II  La  Paz 

791 

125 

12   27 

+  13 

— 

— 

— 

— 

II  Rio  Tinto 

81-8 

45 

86  48 

?L 

— 

— 

(36-8) 

56-8 

II  Moncalieri 

82-5 

32 

— 

■ — 

e  35  58 

?■ 

47  0 

— 

11  Hong  Kong 

950 

308 

51   18 

?L 

— 

— 

(51-3) 

— 

11  Simla 

1031 

341 

— 

— 

— 

— 

e  59-7 

610 

Additional  readings  :    Berkeley  i  gives  also  eN  =  +  2m. 35s.  Lick   i  IN  = 

+  3m.23s.  Lick  li  iE=+4m.47s.  and    +5m.35s.,  ePN  is  given  as  eLN. 

Toronto  ii  iL  =  +21-6m.  Ottawa  LE  =  +22-3m.  Georgetown  eLE  = 
+  10-8m.,  eLN  =  +10-4m.,  LN=+19-8m.  Cheltenham  MN=+20-8m. 
Dyce  L  =  +43  •8m.     All  readings  increased  by  Ih.         De  Bilt  MN  =  +45-0m. 


Jan.   26d.     Readings  also  at  7h.   (Stonyhurst),   8h.  (Hong  Kong,   Bata\ia,  and 
Manila),  15h.  (La  Paz). 


Jan.  27d.     Readings  at  6h.  (La  Paz  and  Rio  de  Janeiro),  lOh.  and  13h.  (La  Paz), 
15h.  (Rocca  di  Papa),  18h.  (near  Batavia  (2)  ),  20h.  (near  Port  au  Prince). 


Jan.  28d.  Readings  at  6h.  (near  Batavia),  lOh.  (Colombo.  Ilelwan,  and  Inns- 
bruck), llh.  (De  Bilt),  15h.  (Riverview  and  Melbourne),  16h.  (Azores  and 
Rio  Tinto),  18h.  (Tiflis),  19h.  (Innsbruck,  Ilelwan,  De  Bilt,  Colombo,  and 
Pola). 


Jan.  29d.     Readings  at  4h.  (Manila,  Hong  Kong,  De  Bilt,  Zi-ka-wei,  and  Taihoku). 

5h.  (near  Manila),  17h.  (Tiflis  and  near  Mizusawa),  21h.  (Taihoku).  ' 


Jan.  30d.  Readings  at  9h.  (La  Paz),  lOh.  (near  Marseilles),  llh.  (Taihoku, 
Zi-ka-wei,  and  Hong  Kong),  ]3h.  (La  Paz),  16h.  (Melbourne),  17h. 
(Colombo  and  Riverview),  20h.  (near  La  Paz). 


21 
1922.     Jan.  31  d.  13h.  17m.  18s.      Epicentre  4r-1N.  126°  6W. 

(as  on  1918  July  15d.). 

A  =  -  449,  B  =  -  -605,  C  =  +  -657  ;  D  =  -  -803,  E  =  +  -596  ; 

G  =  --392.  H  =  -o28,  K  =  -loi. 

On  1918  July  15  it  is  noted  that  a  position  iO'TS.  125°-0W.  would  suit  tlie 
observations  better,  especially  those  in  the  Eastern  States.  A  similar 
displacement  of  the  epicentre  (0'-2  southwards  and  l'-2  eastwards)  was 
inferred  from  the  present  material.  Thus  lO^SN.  125°-2W.  may  be  taken 
as  an  improved  epicentre  suiting  both  earthquakes. 
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Berkeley 
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134 

i  1 
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-   8 

i  2  15 

+   9 
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2-6 

Lick 

5 

3 

132 

e  1 

20 
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i  2   25 
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2-6 

Victoria 

z. 

7 

7 

17 

0 

42 

-75 

— 

— • 

2-7 

5-6 

Tucson 

E. 

15 

3 

120 

i  3 

41 

-    2 

6  49 

+  10 

7-4 

Denver 

16 

5 

88 

2 

42 

-77 

(7   42) 

+  35 

7-7 

9-7 

Sitka 

K. 

16 

9 

343 

i  4 

12 

+    8 

— 

7-6 

8-7 

N. 

16 

9 

343 

- 

— 

— 

— 

7-7 

11-9 

Saskatoon 

18 

0 

46 

i  4 

0 

-17 

i  7   22 

-18 

— 

111 

Mazatlan 

21 

6 

130 

5 

9 

-25 

9  52 

-    3 

12-2 

15-5 

Z. 

24 

6 

130 

5 

7 

-27 

9   54 

-    1 

12-6 

15-5 

St.  Louis 

27 

8 

83 

i  5 

54 

-12 

10  36 

-19 

12-4 

18-2 

Chicago 

29 

0 

76 

5 

57 

-21 

10  49 

-28 

— 

— 

Colima 

30 

1 

133 

6 

30 

+    1 

11   20 

-16 

15-2 

20-2 

Ann  Arbor 

E. 

31 

7 

73 

5 

48 

-56 

— 

— 

— 

17-9 

Tacubaya 

E. 

31 

8 

126 

6 

29 

-16 

11   38 

-27 

13-9 

18-6 

X. 

31 

8 

126 

6 

26 

-19 

11   34 

-31 

13-9 

171 

Z. 

31 

8 

126 

6 

30 

-15 

11   45 

-20 

— 

201 

Puebla 

32 

7 

124 

- 

— 

— 

— ■ 

11-4 

15-9 

Honolulu 

33 

1 

243 

i  6 

52 

—    5 

12  20 

-    6 

— 

Vera  Cruz 

E. 

33 

9 

122 

6 

6 

—  58 

11   48 

-51 

16-7 

220 

X. 

33 

9 

122 

6 

6 

-58 

11  50 

-49 

16-7 

220 

Z. 

33 

9 

122 

6 

5 

-59 

11   46 

-53 

16-7 

21-9 

Toronto 

31 

5 

70 

i  7 

12 

+    3 

i  12  54 

+   6 

i  18-2 

22-6 

Oaxaca 

35 

1 

125 

6 

48 

-26 

12   24 

-33 

16-4 

20-6 

Ottawa 

36 

7 

66 

i  7 

12 

-16 

i  12  53 

-27 

e  16-7 

22-8 

Ithaca 

36 

8 

71 

7 

13 

-15 

12   55 

-26 

e  16-2 

— 

Georgetown        e.n. 

37 

5 

76 

i  7 

18 

-16 

i  13   10 

-21 

e  18-7 

210 

z. 

37 

5 

76 

i  7 

17 

-17 

e  13   18 

-13 

e  171 

23-4 

Washington 

37 

5 

76 

i  7 

17 

-17 

i  13     5 

-26 

17-4 

26-7 

Cheltenham 

E. 

37 

7 

77 

i  7 

14 

-22 

i  13     2 

-32 

19-4 

23-9 

X. 

37 

7 

77 

e  7 

19 

-17 

— 

— 

17-4 

Nortlifield 

39 

1 

67 

7 

29 

-IS 

13   32 

-21 

18-5 

25-7 

Fordham 

E. 

39 

1 

74 

7 

32 

-15 

13   26 

-27 

19-7 

23-7 

X. 

39 

1 

74 

7 

38 

-    9 

13   39 

-14 

19-7 

— 

Hahfax 

15 

2 

64 

8 

25 

-    9 

15      4 

-14 

e  21-5 

23-8 

Port  au  Prince 

51 

2 

100 

e  9 

32 

+  18 

— 

— 

30-9 

360 

Porto  Rico 

E. 

56 

6 

95 

9 

55 

+    5 

17   45 

+   4 

29-2 

30-6 

X. 

56 

6 

95 

- 

— 

17   58 

+  17 

27-6 

340 

Ootomari 

61 

8 

310 

10 

41 

+  17 

19   17 

+  31 

26-7 

35  0 

ilizusawa 

E. 

67 

0 

303 

11 

14 

+  16 

20   17 

+  27 

— 

— 

Apia 

69 

0 

229 

11 

16 

+    5 

20   33 

+  19 

30-3 

32-2 

Tokyo 

69 

8 

300 

11 

4 

-12 

20   21 

-    3 

30-5 

39-4 

Edinburgh 

71 

8 

30 

e  11 

33 

+    5 

20  58 

+  10 

30-7 

39-9 

Dyce 

E. 

71 

8 

28 

e  11 

32 

+    4 

20  52 

+    4 

25-3 

78-5 

X. 

71 

8 

28 

e  11 

32 

+    4 

20  42 

-   6 

28-9 

42-7 

Eskdalemuir 

7  2 

2 

30 

e  11 

33 

+    2 

i  20  59 

+    7 

34-7 

38-6 

Azores 

73 

2 

55 

11 

42 

+    5 

— 

— 

— 

50-7 

Osaka 

73 

3 

301 

12 

49 

+  71 

21  42 

+  36 

30-2 

41-2 

Kobe 

73 

4 

301 

e  11 

47 

+    9 

(e  20    15) 

-52 

e  20-2 

40-8 

Bidston 

73 

7 

31 

12 

48 

+  68 

32  12 

?L 

(32-2) 

41-7 

Stonyhurst 

73 

7 

30 

11 

36 

-   4 

20  54 

-16 

30-2 

43-4 

Upsala 

74 

8 

IS 

11 

51 

+    3 

i  21   28 

+    4 

e  32-6 

37-4 

West  Bromnich 

74 

9 

31 

11 

50 

+    2 

i  21   24 

-    1 

— 

— 

Oxford 

75 

7 

32 

11 

54 

+    1 

21  32 

-    2 

27-6 

41-7 

Kew 

76 

3 

31 

22 

42 

?S 

(22  42) 

+  61 

— 

43-7 

De  Bilt 

77 

8 

28 

12 

11 

+   5 

22     9 

+  11 

c  34-7 

40-2 

Nagasaki 

78 

0 

304 

e  22 

15 

?S 

(e  22    15) 

+  15 

e  311 

— 

Hamburg 

78 

2 

25 

i  12 

10 

+    2 

i  22     8 

+   6 

e  38-9 

410 

Uccle 

7S 

6 

29 

e  12 

11 

-   0 

i  22   12 

+    5 

33-7 

38-3 

Continued  on  next  page. 
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o 

o 
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s. 
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m. 
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La  Paz 

78-9 
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i  12 

15 

+    3 

i  22 

13 

+    2 
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Paris 

79-5 

31 

e  12 

19 
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19 
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43 
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31 
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21 

30 

-67 
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37-3 
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43 
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— 

— 
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37-4 
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29 

e  12 

28 

-    1 

22 

30 

-13 

e  37-7 
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N.        81-7 

29 
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32 
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22 

44 
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— 
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29 
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28 
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— 
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33 

12 

32 
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22 
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— 
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30 

11 
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22 

55 

+    7 
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29 

11 

42? 
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— 

— 

— 
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84-0 

44 

17 

42 

?PRi 

— 

— 
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Innsbruck 
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27 
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45 

+    2- 
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48 
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— 

— 
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84-7 

31 

12 

26 

-20 

23 
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Vienna 

84-9 

24 

i  12 

45 
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1  23 

15 

-    3 

e  41-2 

45-9 

Tortosa 

84-9 

37 

12 

46 

-    1 

23 

7 

-11 

34-9 

49-8 

Marseilles 

85-2 

33 

e  12 

42 

-   7 

e  23 

42 

+  21 

e  28-7 

36-7 

Barcelona 

85-3 

36 

e  13 

3 

+  13 

e  23 

17 

—    5 

e  32-1 

42-4 

Lemberg 

85-5 

18 

e  12 

46 

—    5 

e  23 

18 

-   7 

e  43-0 

47-4 
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85-2 

44 

13 

16 
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23 

24 

+    3 

34-9 

47-5 

Granada 

86-0 

43 

i  12 

54 

+    1 

i  23 

26 

-   4 

e  34-7 

46-6 

Budapest 

86-3 

22 
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51 

-    4 

i  23 

28 

-    5 

29-1 

— 
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87-0 

27 

e  12 

51 

-   8 

e  23 

46 

+    5 

e  371 

48-7 

Florence 

87-0 

29 

12 

27 

-32 

22 

58 

-43 

36-7 

40-2 
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— 

- 

— 

e  23 

20 

-39 

36-9 

— 
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22 

e  13 

27 

+  16 

e  24 
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— 
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89-3 

29 

i  13 

26 

+  14 

i  24 

0 

-   6 

e  401 

58-2 
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89o 

38 

e  12 

58 

-15 

23 

45 

-24 

40-7 

48-7 

Pompeii 

90-9 

28 

13 

12 

-   9 

23 

52 

-31 

40-7 

— 

Hong  Kong 

95-2 
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17 

29 

2PR. 

25 

2 

-   6 

40-7 

53-0 

Athens 

96 -5 

23 

e  13 
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-46 

e  24 

10 

-71 

e  38-0 

48-3 
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96-9 

6 

— 

- 

— 

e  27 

42 

+  137 

44-7 

— 

Wellington 

98-3 
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— 

- 

— 

i  25 

24 

-15 

47-4 

48-4 
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e  17 

51 

? 

- 

— 

43-2 

— 
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100-8 
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24 

54 

?S 

(24 

54) 

-69 

46-7 
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K.      104-5 

340 

e  26 

12 

-26 

e  43 

30 

1. 

e  57-6 

58-2 

N.      104-5 

340 

e  24 

54 

-104 

- 

— 

e  56-0 

56-8 
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e  18 

42 

?PR, 

— 

- 

— 

— 

60-7 

Riverview 
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— 

- 

— 

e  26 

33 

-23 

e  43-8 

45-0 

Sydney 

106-4 
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21 

30 

1. 

34 

0 
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53-2 
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Accra 

112-5 

60 

27 

42 

?S 

(27 

42) 

-   8 

— 

69-7 

Melbourne 

112-8 

239 

— 

_ 

— 

27 

42 

-10 

55-3 

64-7 

Adelaide 

115-4 

245 

— 

- 

— 

e  25 

42 

-151 

149-3 

69-9 

Bombay 

117-4 

339 

e  41 

7 

? 

- 

59-9 

Batavia 

121-2 

291 

21 

23 

?PR, 

— 

- 

— 

63-4 

— 

Kodaikaual 

124-1 

332 

36 

18 

?SR, 

- 

— 

58-3 

83-0 

Colombo 

126-3 

327 

21 

18 

?PRi 

— 

- 

— 

38-3 

73-9 

Perth 

130-1 

260 

27 

56 

? 

39 

14 

? 

— 

— 

Capetown 

151-6 

87 

— 

- 

— 

- 

— 

730 

80-0 

Additional  readings  :  Berkeley  gives  also  INEZ  =  +  lm.l3s.,  ePNEZ  =  +lm.20s., 
iPNEZ -= +lm.23s.,  iZ  =  +lm.45s.,  ME  =+15 -5m.,  T„  =13h.l7m.21s. 
Epicentre  41'8'N.  125'^30'E.  Lick  ePEZ  =  +lm.21s.,  iPENZ  -  +lm.24s., 

iZ  =- +lm.33s.,   iEN  = +lm.35s.,   iPZ -=  +  lm.43s.,   il'EN  =  +  lm.45s.,   INEZ 

=  +lm.53s.,  and  +2m.ls.,  iNZ  =-  +2m.l5s.,  iN  =  +2m.21s.,  MN  =  +4-0m.. 
To  =13h.l7m.21s.      Epicentre    41°8'N.    125°30'E.  Mazatlan    and    Golima 

readings  have  been  diminished  by  22m.  Ann  Arbor  S  =  +5ni.l2s.,  L  = 

+  8-3m.,     ME-+17-0m.,     LN  =  +19-2m.  Honolulu     PR,E  = +7m.53s., 

PRiN  = +8m.2s.,  eE  =  +  14m.21s.,  eN  =  +  13m.52s..  SRiN  =  +  14m.22s., 
SRjE  = +14m.52s.  Toronto     e -- +  12m.24s.,     iL?  =  +20-2m.  Oaxaca 

LZ  =  +16-8m.?,  MZ=  +22-6m.  Ottawa  MN  -  +20-6m.,  To  =13h.l7m.l9s 

(Jeorgetown  MN  =  +21 -3m.,  other  phases  as  for  E  component.  Chelten- 

ham   LN-+18-5m.  Halifax    SR,E  -  f  18m.298.,       To  =131i.l7m.l9s. 

Mizusawa    SN=+20m.l4s.  Apia     +28m.44s.,     +29m.32s.,    and    MN -- 

+  33-2m.  Eskdalemuir  SR,?  = +26m.l8s.,  SR.?  = +29m.Ss.  Osaka 
MN  =  +39-7ni.  Kobe    MN  =  +31-5m.  Upsala   MN=H43-6m.  \V. 

Bromwich  SE       1  20m.42s.  De  Bilt  MN  =- +38-9m.  Hamburg  SR,Z  = 

+  27m.40s.,  SRo- +31m.l2s.,  L  =  +35-5m.,  MN=+43-5m.,  MZ=+43-8m. 
Ucclc   PR,  - +14m.35s.,       SR,  =  +  27m.7s.,       MN=+43-8m.  Epicentre 

40  N.    127"W.  La  Paz  i-+27m.20s.,   L  =  +38-2m.,   MN  =  +44-6m.,  T, 

13h.17m.32s.  I'aris    MN  =  +38-7m.  Strasboxirg    PRiE  =  +  16m.4s., 

SUiE  = +28m.4s.  Zurich    S -PN  =9m.53s.,    S -PE  =10m.28s.  Inns- 

l)ruck  MNW=+49-2m.         Zi-ka-wei  SR,N  =  +  29ni.l0s.         Moucalieri  MN 

=  +49-0m.  Vienna      SR,N?  = +28m.44s.,    SR,E?  =  +  28m.52s.,    MNZ  = 

N<Ma  continued  on  next  page. 
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+  49-7m.    and    8    i's.         Marseilles    e  =  13h.l4ni.45s.         Barceluna    PRi  = 

+  16m.39s.,    ?  =  +26m.26s.  San    Fernando    MN  =  +48-5m.  Granada 

MN=44-2ni.  Pola  MN  =  +51-3m.  Florence  S  has  been  increased  bv 

10m.  BelfrradePR,  =  Tl6m.40s.,  -)-lSm.21s.,  +23m.l0s.,  SR,  =  +25m.6s. 

and   -i  28ni.22s.,    L  =  +55-5m.  Algiers    MX  = +52-2m.  Hong-    Kong 

+  14m.33s.    (O -(•   _ -L49s.).  Athens    ePX  -  f  13ni.-Hs.    (0-C=-lls.), 

PR2= +17m.32s.,  i-  +26m.24s.i  MX  =  +530m.,  To  =13h.l7m.l5s.  W3I- 

lington      e= +2-lm.24s.,      iSRi  = -i-32ni.l8s.,      eSR,  = +36m.36s.  Clirist- 

church   P  = -^27m.24s.,    +32m.54s.,   and    +35m.368.  Riverview   ePRi  = 

+  17m.41s.,    SRi= +34m.0s.,    and     +34m.l4s.,    MZ  =  +61-8m.  Sydney 

PR,  = +25ni.l2s.,    SRi  = +38m.42s.,    SR,  = +46m.54s.  Accra    gives    its 

readings  as  on  30d.  Melbourne  PRi  = +19m.42s.,  SR,  = +35m.36s. 
Adelaide  gives  niunerous  e  and  i  phases  in  addition,  also  iSR,  =  +  36m. 12s. 
Batavia  i  =  +31m.36s.,    +37m.28s.,  and    +39m.28s..  eL  =  +51-4m.,  eLN  = 

+  72-4m.  Perth  PR,  =  +31m.42s.,  SR,  =  +45m.55s. 


The  following  readings  were  not  communicated  to  Oxford,  but  are  taken  from 
Father  Macllwaine's  paper  on  this  earthquake  in  Bull.  Seism.  Soc.  of  America, 
Vol.  13,  No.  2  (June  1923). 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

0 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Santa  Clara 

5-2 

134 

i  1   14 

-   6 

i  1  59 

-24 





Spokane 

9-2 

42 

i  2   19 

-18 

4     4 

-39 

4-2 

4-9 

Hawaii 

32-6 

237 

6  49 

-    4 

12     7 

-11 

13-9 

15-3 

Halifax 

E. 

451 

03 

8   25 

-    9 

15      4 

-12 

e  21-5 

23-8 

Balboa  Heights 

K. 

52-5 

114 

9  24 

+    1 

16   42 

—    8 

— 

28-2 

X. 

52-5 

114 

9   2(5 

+    3 

16  44 

-    6 

— 

28-2 

Sendai 

67-6 

302 

12    13 

+  71 

20  33 

+  36 

— 

36-7 

Le  Mans 

79-2 

33 

e  11   58 

-16 

22  42 

+  28 

361 

46-7 

Gottingen           n.e. 

79-9 

20 

i  12   19 

+    1 

i  22   26 

+   4 

e  37-2 

43-2 

Potsdam 

80-9 

24 

12  23 

-    1 

22  29 

—   5 

e  37-7 

44-7 

Jugenheim 

81-0 

28 

i  12  28 

-f    3 

i  22   40 

+    5 

e  37-7 

48-6 

Lisbon 

81-9 

44 

12  33 

-r    3 

22   39 

-    6 

35-8 

42  0 

Nordlingeu 

82-4 

27 

12  37 

+    5 

22  57 

+    7 

38-1 

48-0 

Munich 

83-4 

27 

12  41 

+    0 

23     3 

+    2 

e  39-6 

44-8 

Jan.  31d.  Readings  also  at  Oh.  (La  Paz),  2h.  (Batavia),  13h.  (Mizusawa),  loh. 
(La  Paz,  Batavia,  and  Granada),  17h.  (Kingston),  18h.  (Taihoku  and 
near  Athens),  23h.  (near  Mizusawa). 


Feb.  Id.     Readings  at  Oh.  (near  Taihoku),  4h.  (near  Tokyo),  13h.  (Dehra  Dun), 
17h.  (La  Paz). 


Feb.  2d.  2h.  51m.  30s.     Epicentre  49°-0S.  132°-0W. 

A= --439,  B  =  --488,  C  =  --755  ;  D  = 

G  =  +  -505,  H  =  +  -561,  K  = 

A  Az.  P.  O-C. 

o  o  m.  s.           s. 

WeUington                    37-5  261  —              — 

Riverview                     57  -1  255  —              —    e 

Melbourne                    58-4  247  —             — 

La  Paz                          60-6  81  i  10   19  +3 

Adelaide                        63-1  246  —              —    e 

Honolulu             X.        74  1  335  —              — 

Victoria                         97-6  6  —              — 

Eskdalemuir               148-7  59  —              — 

Uccle                            152-2  69  —              — 

De  Bilt                         153-0  67  —              —    c 

Additional  readings  :    Riverview  gives  also  e?  =  +3m.30s.,  e  =  +16m.l0s.,  and 
+  18m.l0s.,  MN  =  +27  ■4m.       Helwan  (A  =157°-0)  gives  simply  4h. 


=  --743; 

,  E  =  + 

•669  ; 

-■656. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m. 

m. 

— 

— 

e  16-7 

19-5 

17   45 

-   2 

e  26-7 

28-3 

— 

— 

e  300 

32-5 

18  33 

+    2 

28-8 

— 

19  30 

+  28 

32-5 

360 

— 

— 

e  37-2 

— 

— 

— 

48-2 

52-6 

— 

— 

68-5 

— 

— 

— 

e  84-5 

— 

64   30 

J 

e  75 -o 

— 

u 


Feb.  2d.  Readings  also  at  Ih.  (Apia),  7h.  (near  Berkeley  and  Lick),  9h.  (Bidston), 
14h.  (Strasbourg  and  Barcelona),  17h.  (near  La  Paz),  221i.  (near  Granada 
and  Malaga). 


Feb.  3d.     Readings  at  lOh.  (near  Mizusawa),  16h.  (La  Paz),  19h.  (La  Paz),  20h. 
(Algiers). 


Feb.  4d.     Readings  at  4h.   (Colombo),  6h.  (Manila),  7h.  (Taihoku),  13h.   (near 
Osaka),  18h.  and  20h.  (La  Paz),  23h.  (near  Tokyo). 


Feb.  5d.  3h.  39m.  16s. 
A  =  --4S3,   B 


Epicentre  o'-5.S.  119°0E. 

=  -t--871,  C  =  -096  ;  D  = 

=  +016,    H  =  -084,  K  = 


+  •875,  E 
-•995. 


•485  ; 


A  height  of  focus  0^040  is  assumed. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-0. 

S. 

0-G. 

L. 

M.. 

3 

^ 

m.    s. 

s. 

m.    s. 

s. 

m. 

m. 

Batavia 

+  0-7 

12-1 

266 

3      7 

-   3 

e5    39 

0 

i8^2 

— 

ilanila 

-1-6 

20-2 

6 

5      6 

-f  3 

— 

— 

— 

— 

Adelaide 

^3-0 

34-6 

151 

e5     14 

-141 

— 

— 

el7-9 

211 

Zi-ka-wei 

-31 

36-8 

5 

e  7    57 

~  3 

e  14      3 

-   2 

— 

— 

Melbourne 

+  3-3 

40-0 

147 

8    20 : 

0 

13    44 

-68 

18-9 

25-8 

Colombo 

-r3-4 

41-0 

287 

13    44 

?s 

(13    44) 

-83 

— 

18-7 

Riverview 

+  3-4 

4M 

139 

e  13    35 

?8 

el8     23 

?SR, 

e21-2 

23-2 

Sydney 

E.     -3-4 

41^1 

139 

8    26 

-  4 

— 

— 

199 

24-7 

Kodaikanal 

+  3^6 

44-3 

291 

25    56 

?L 

— 

— 

(25^9) 

— 

De  Bilt 

-^5^8 

108^5 

324 

— 

— 

— 

— 

8  57^7 

69-0 

Uccle 

+  5  9 

109-7 

322 

— 

— 



— 

6  60-7 

63-7 

Eskdalemuir 

1124 

329 

— 

— 

— 

— 

567 

— 

Stonvhurst 

— 

112^5 

325 

e29    44 

?s 

(e  29    44) 

-1-114 

— 

82-2 

La  Paz 

- 

1569 

162 

20    29 

[  +  24] 

— 

— 

83-7 

— 

Additional 

readings 

Adelaide 

gives    a 

Iso    e  = 

+  llm.44 

i.    and 

+  14m 

.56s. 

Rivervie\\ 

MX  =  - 

28  •2m 

De  Bilt 

MX  =  - 

-66^1m. 

Feb.  5d.  22h.  19m.  28s.     Epicentre  36°0N.  134°-0E.  (as  on  1919  July  27d.). 
A  =  -  -562,  B  =  +  -582,  C  =  +  -588. 


P. 


O-C. 


Kobe 

1-6 

0   21 

-   3 

0.saka 

1^8 

0   28 

0 

Xagoya 

2  5 

0   52 

+  13 

Tokyo 

47 

e  2   10 

?S 

O-C. 


(c  2   10)       +1 


M. 


0-7 

0^8 

0-9 

10 

1-4 

2  2 

2^8 

36 

Xo  additional  readings. 


Feb.  5d.  Headings  also  at  Oh.  (Apia),  lli.  (Berkeley,  Lick,  and  near  Osaka  and 
Kolie),  3h.  (La  Paz),  4h.  (La  I'az  anrl  near  Helwau),  5h.  (Berkeley),  6h. 
(Lick),  8h.  (Taihoku),  9h.  (Hiverviow),  lOh.  (Victoria.  Adelaide,  and 
Melbourne),  llh.  (Zi-ka-wei,  De  Bilt  (2),  Taihoku  (2),  and  Hong  Kong), 
14h.  (near  Mizusawa),  16h.  (Taihoku),  17h.  (near  Mizusawa). 


Feb.  6d.     Readings  at  Oh.  and  2h.  (near  Taihoku),  5h.  (Stonyhurst),  8h.  (La  Paz), 
llh.  (near  Tokyo),  lOh.  (Manila),  21h.  (La  Paz). 


^ 


Feb. 


7(1.      Readings  at  5h.  (Batavia).  6h.  (Zi-ka-wei  and  La  Paz), 
20h.  (sJtonyhm-Ht),  22h.  (neai'  Tokyo  and  Mizusawa). 


16h.  (La  Paz), 
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Feb.  8d.     Rcadiug's  at  13h.  (Simla).  141».  (La  I'az).  ISh.  (Taihokn). 

Feb.  9d.  14h.  53ui.  36s.     Epicentre  33  =  -2N.  138"-0E.  (as  ou  1921  Mar.  lod.). 
A  =  --622,  B  =  +-560,  C=+-548. 

A               P.         O-C.           S.         O-C.           L.  M. 

o            m.  s.           s.           m.  s.           3.             m.  in. 

Nagoya                        2-2            0  24        -10           (0   39)       -21            0-6  1-3 

Osaka                           2-6            0  30        -11           (0   49)       -23            OS  1-8 

Kobe  2-8  i  0  45  +1  (14)  -13  11  1-3 
Tokyo                          2-8            0  52        +8        e  1   29        +12        cl-8        e  2-6 

Mizusawa       x.          6-4            1  33        —   5            2  55              0             —  — 

Zi-ka-wei                  14-2        e  3   19        -10           —               —            —  — 

Additioual  readings  :    Kobe  gives  also  MN  =  +l-2m.         Tokyo  MN  =  +2 -810. 
Mizusawa  SE  =  +3m.3s. 

Feb.  9d.  23h.  4Sm.  30s.     Epicentre  49°-0N.  144°-0E.  (as  on  1918  March  23d.). 

A  =  -  -531,  B  =  +  -386,  C  =  +  -755  ;  D  =  +  -588,  E  =  +  -809  ; 

G  =  -  -611,  H  =  +  -444,  K  =  -  -656. 

A       Az.           P.       O-C.         S.        O-C.        L.  M. 

o          o          m.  s.         s.         m.  s.           s.           m.  m. 

Mizusawa       E.        10  1      193          2  33      +    2          4   22        -10           —  — 

Tokyo                        13-7      195       i5  57         ?S       (i  5  57)       -   4      (i  61)  6-1 

Hamburg                  70-4     334          —              —         —                —    e43-5  — 

Eskdalemuir            72-2     342          —              —    e  21     0        +8        36-5  — 

De  Bilt            E.        731      335          —              —         —                —    e  42-5  480 

X.        73  1      335          —              —         —                —    0  41-5  450 

Stonyhurst              73-3     340       26     0      ?SRi        —               —          —  53-5 

Bidston                      73-9     340          —              —         —                —           —  49-5 

Uccle                         74-4     335         —             —         —               —    e  41-5  43-5 

Zagreb                       75-0     325          —              —         —                —       47-5  — 

Strasbourg                75-4     332          —              —         —                —    e  42-5  — 

Pola                            76-6     327          —              —         —                —    e47-5  — 

Additioual     readings  :       Mizusawa  gives  also   SN  =  +  4m. 28s.  Helwau 

( A  =8l°-0)  gives  simply  lOd.Oh. 


Feb.  9d.  Readings  also  at  7h.  (Almeria  and  Wellington),  8h.  (La  Paz),  9h. 
(Kodaikanal  (2)  ),  14h.  (Azores),  15h.  (Manila),  18h.  (Oaxaca  and  Vera 
Cruz),   21h.  (Azores). 


Feb.  lOd.  13h.  37m.  Os.     Epicentre  38°-5N.  142° -SE.  (as  ou  1920  Dec.  28d.). 
A  =  -  -621,  B  =  +  -476,  C  =  +  -623. 


A 

P. 

O-C.          S. 

O-C. 

L.          M. 

0 

m.  s. 

s.        m.  s. 

s. 

m.          m. 

Mizusawa 

Tokyo 

Nagoya 

Osaka 

Stonyhurst 

E. 

1-2 
3-6 
5-6 

6-8 

82-8 

0  24 
i  1   44 

0  51 

1  43 
16  30 

+    6          0  45 
?S       (i  1   44) 
-36         — 
-    1         (2  39) 
JPRi        — 

+  12 

+    5 

-26 

i  2-2          2-5 
20          2-6 
2-6          3-9 
—       180 

Additional   reading: 
+  lm.54s. 

j :     Mizusawa 

gives   also    PN  = 

+  0m.2o8. 

Tokyo   iS  = 

Feb.  lOd.     Readings  also  at  Ih.  (La  Paz),  3h.  (Taihoku),  6h.  (Zi-ka-wei),  12h. 
(Manila),  21h.  (Stonyhurst). 


Feb.  lid.  Readings  at  2h.  (near  La  Paz),  3h.  (Stonyhurst  and  near  La  Paz), 
8h.  (Tacubaya  and  Oaxaca),  12h.  (Innsbruck),  13h.  (Manila),  14h. 
(Manila  and  Taihoku),  22h.  (near  Tokyo). 
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Feb. 


l'2d.     Readings  at  4h.  aud  7h.  (La  Paz),  14h.  (near  Mizusawa  aud  Tokyo), 
15h.  (Bidstou),  22h.  (Nagoya  aud  neai-  Tokyo  (2)  ),  23h.  (near  La  Pa^). 


Feb.  13d.  Readings  at  Oh.  (near  Mizusawa),  .5h.  (TWii),  llh.  (La  Paz).  17h.  (De 
Bilt),  19h.  (De  Bilt,  Edinburgh,  Stonyhiu-st,  Uccle,  and  La  Paz),  20h. 
(La  Paz),  22h.  (Taihoku). 


Feb.  14d.  Ih.  6m.  4os. 
A  =  -OCT,  B  = 


Epicentre  38^0N.  lae^OE.  (as  on  1920  May  12d.). 
-t-  -547,  C  =  +  -616  ;  D  =  +  -695,  E  =  +  -719,  ; 


G  =  --443,  H  =  +428,  K 


•■788. 


A 

Az. 

P. 

0-C. 

S. 

0 

-C. 

L. 

M. 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Nagoya 

2°  9 

166 

0  33 

-12 

— 

— 

1-5 

1-9 

Tokyo 

3-3 

166 

i  1      () 

+  14 

1   24 

-   7 

l(i 

2J 

Osaka 

3-4 

1S8 

0  39 

-14 

— 

— 

1-7 

3  -2 

Kobe 

3-4 

192 

e  2     4 

T-71 

— 

— 

2-8 

3-2 

Mizusawa 

E. 

41 

74 

1      0 

-   4 

1   48 

—    5 

— 

— • 

X. 

41 

74 

1      3 

-   1 

1  51 

_   2 

— 

— 

Additional   readings :     Xagoya   readings   increased    by    Im.  Osaka 

MN  =  +  2  Om.         Kobe  MN  =  +  3  -Om. 


Feb.  14d.   12h.     Sm.  30s.    (i)  I 
12h.  23m.  24s.  (u)  I 


Epicentre  65~-5N.  31°-5W. 


A  =  +-354, 

B  =  --217,  C 

=  +•910  : 

:         D 

=  -522, 

E  =  - 

•853  ; 

G  =  - 

■776, 

H  =  --47 

5,  K  = 

=  -•415. 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Dyce                  X. 

16°1 

107 

■ — 

— 

— 

— 

i  8-7 

— 

11                                         X. 

161 

107 

— 

— 

— 

— 

— 

8^3 

I  Edinburgh 

16-6 

112 

8  30 

?L 

— 

— ■ 

(8-5) 

— 

II 

16-6 

112 

— 

— 

— 

— 

— 

10-6 

I  Eskdalemuii- 

17-0 

113 

e  4     8 

+    3 

— 

— 

8^0 

9-9 

II 

17U 

113 

e  4     4 

-    1 

— 

— 

7^6 

9-3 

II  .Stouyhmst 

18-4 

115 

— 

— 

— 

— 

— 

10-6 

I  Bidstou 

18-5 

117 

9      8 

.'S 

(9     8) 

+  77 

(101) 

12-3 

n 

18-5 

117 

4   58 

+  35 

9   27 

?L 

(9^4) 

128 

II  Kew 

21  1 

116 

— 

— 

— 

— 

— 

126 

I  De  Bilt 

22-7 

108 

— 

— 

— 

— 

o  11  5 

14-8 

II 

22-7 

108 

— 

— 

e  9  30 

+  11 

e  11  6 

149 

I  Uccle 

23  -4 

111 

e  5   24 

+    3 

— 

— 

c  11-5 

— 

II 

23  -4 

111 

e  o  30 

+    9 

e  9  41 

+   8 

c  10-6 

— 

I  Hamburg 

23-5 

100 

— 

— 

— 

— 

e  14-5 

— 

II 

23-5 

100 

— 

— 

— 

— 

— 

16-6 

II  Pai-is 

24-3 

117 

— 

— 

— 

■ — ■ 

e  126 

— 

II  Strasbom-g 

26-5 

110 

— 

— 

— 

— 

e  146 

— 

II  Besanoou 

27-0 

114 

— 

— 

e  10  30 

-11 

— 

— 

11  Vienna 

30  1 

100 

— 

— • 

— 

— 

e  16-2 

18-6 

1  Tortosa                -x. 

30-6 

128 

6   24 

-10 

— 

— 

— ■ 

— 

II 

30-6 

128 

6  25 

-   9 

— 

— 

e  136 

17  9 

I  Rio  Tinto 

31-3 

140 

15   30 

?L 

— 

— 

(15-5) 

18-5 

II 

31-3 

140 

15   36 

?L 

— 

— 

(15-6) 

18-6 

11  Florence 

31-8 

112 

18     6 

?L 

— 

— 

(IB^l) 

— 

11  Pola 

320 

107 

— 

— 

10   36 

* 

- — 

— 

I  San  Fernando 

32-6 

140 

8   12 

+  79 

— 

— 

— 

- — • 

11  Ithaca                  .\. 

33-9 

249 

— 

— 

— 

— 

e  23-6 

— 

I  Belgi'ade 

34-7 

98 

— 

— 

— 

— 

e  14  0 

— 

11 

3  4-7 

98 

— 

— 

— 

— 

16-6 

— 

II  Wasliington 

37-1 

24.> 

15   54 

JSR, 

22    21 

JL 

(22-4) 

— 

II  Chicago 

3S!) 

261 

15    13 

fS 

(15    13) 

+  82 

(19-3) 

— 

II  Berkeley 

.i6-4 

289 

V  9   56 

+    8 

e  17    10 

-29 

e  19-9 

— 

II  La  Paz 

86-5 

21.i 

e  13      1 

!■     S 

-  — 

-  - 

— 

Additional  readiii; 
P=  +5ni.37s. 
U  L=  -r20  0m. 


rs  :    E.skdaleniuir  u  gives  also  MX -=  •  loini.  Bidstou  ii 

De  Bilt  II  MN  =  +151ni.  Belgrade  I  L-  +144m., 

aud     -25 •2m.         Berkeley   eLNZ=+20-2m. 
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Feb.  14(1.  12h.  27111.  45s.     Epicentre  26''nX.  100  -OW, 


A=  - 

Very  rough. 


•156, 


B  =  -  -885,  C  =  +  -438  ;  D  =  -  -985, 

G  =  -076,  H  =  --432,  K:  =  --899. 


+  •174 


A       Az. 


Mazatlau 
Tacubaya 


Vera  Cruz 
Oaxaca 


G-4 

(3-6 

7^G 
9^4 


240 
174 
174 
151 
161 


P. 

m.  s 


0-C. 


+  7 
+  7 
-10 
+    4 


O-C. 


+  13 
+  14 


L. 

111. 
2-5 
3-5 
46 
39 
4-3 


M. 
m. 


5-0 
6-4 


Mazatlau  reading's  given  as  17h. 


Feb.  14d.  12h.  45m.  12s. 
A 


Epicentre  13°-5S.  68^5E. 


+  •SoG,  B  =  +  -905,  C  =  -  -233  ;  D  =  +  -930,  E  =  -  ^366 

G  =  --08C,  H  =  --217,  K  =  --972. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

(, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Colombo 

23^3 

29 

10  24 

?S 

(10  24) 

+  53 

11-8 

12-7 

Kodaikanal 

25  -3 

21 

10  36 

?S 

(10  36) 

+  27 

14-4 

16-0 

Bombay 

326 

8 

e  18  39 

?L 

— 

— 

(e  18-6) 

— 

Batavia 

384 

83 

e  7  41 

0 

— 

— 

i  14-9 

— 

Calcutta 

409 

29 

8     6 

+    4 

14     6 

-14 

21-1 

— 

Capetown 

496 

236 

8   18 

-46 

— 

— 

22-7 

25-0 

Uehvan 

56-2 

322 

e  9  48 

+    1 

17   38 

+    2 

34-8 

36-8 

Manila 

59  0 

63 

e  10  27 

+  22 

— 

14-3 

— 

Zi-ka-wei 

67 -6 

47 

e  8  38 

? 

— 

— 

. — 

■ — . 

Melbourne 

711 

126 

— 

— 

e  21     0 

+  21 

36-8 

40-3 

Belgrade             e. 

72-7 

328 

e  11   39 

+    5 

e  18  16 

?PR, 

e  25-6 

— 

Pompeii 

73-7 

321 

11   18 

-22 

21  18 

+    8 

— . 

— 

Budapest 

75  ^2 

328 

11  38 

-12 

— 

• — 

e  32-1 

— 

Rocca  di  Papa 

754 

321 

e  11  42 

-   9 

— 

— 

— 

12-3 

Zagreb 

75^8 

326 

e  11   54 

0 

— 

— 

32-8 

— 

Riverview 

76-8 

123 

— 

— 

— 

— 

e  39-7 

47-5 

Sydney                e. 

76^8 

123 

33   54 

? 

■ — 

— • 

40-3 

43-8 

Vienna 

771 

329 

11   49 

-13 

— 

— 

e  33-3 

50-3 

Florence 

77^4 

322 

— 

— 

— 

— 

— 

56-3 

Innsbruck 

79-2 

325  (e  12   18) 

+    4 

e  12  18 

?P 

— 

— 

Algiers 

79-4 

314 

e  12     5 

-10 

e  21   37 

-39 

35-8 

38-8 

Moncalicri 

80^2 

321 

e  11   20 

-60 

22   17 

-   8 

33-0 

— 

Strasbourg 

82^0 

325 

e  12  48 

+  18 

c  15  48? 

?PR, 

e  34-8 

— . 

Besaucou 

82^3 

323 

— 

— 

— 

— 

34-8 

— 

Tortosa               n. 

82^9 

317 

12  40 

+    5 

— 

— 

34-4 

53-2 

Hamburg 

83^5 

330 

— 

— 

e  25  48 

1 

e  50-8 

66-8 

Granada 

84  4 

311 

i  12  42 

-   2 

e  23  47 

+  35 

e  40-2 

54-0 

Uccle 

85^0 

326 

e  12  48 

0 

23   19 

0 

35  -8 

— 

Paris 

85^2 

323 

— 

— 

• — 

— 

35-8 

35-8 

De  Bilt 

85^2 

328 

— 

— 

e  23   15 

-   6 

35-8 

36-6 

San  Fernando 

861 

310 

— 

— . 

— 

. — 

43-5 

55-3 

Rio  Tinto 

86^8 

311 

44  48 

?L 

— 

— 

(44-8) 

58-8 

Kew 

87-8 

324 

— 

— 

— 

— 

61-8 

Coimbra 

89^0 

313 

e  13  33 

+  23 

e  26  34 

? 

37-8 

55-6 

Stonyhurst 

901 

325 

— 

■ — 

— 

— 

69-3 

Bidstou 

90  3 

325 

— 

— 

— 

— 

— 

71-8 

Eskdalemuir 

910 

328 

— 

— 

e  23  48 

-36 

37-3 

57-8 

Dyce                    N. 

91  3 

30 

— 

— 

. — 

. — 

37-3 

72-8 

Edinburgh 

91  3 

328 

44  48 

?L 

— 

— 

(44-8) 

— 

La  Paz 

127-7 

236 

12   24 

? 

— 

. — ■ 

51-2 

55-2 

Ithaca 

138-2 

320 

— 

— 

— 

— 

— 

77-8 

Toronto 

139-2 

324 

— 

— 

— 

— 

e  78-4 

87-5 

Georgetown        e. 

140-4 

316 

— 

— 

— 

— 

75-8 

— 

Washington 

140-4 

316 

— 

— 

— 

— 

e  69-8 

— 

Ann  Arbor         n. 

142-5 

325 

61   48 

?L 

— . 

— . 

(61-8) 

— . 

Victoria 

143-7 

12 

. — 

— 

— 

— 

89-8 

Chicago 

144-9 

327 

e  19  35 

[-13] 

30  33 

? 

62-6 

— 

Additional  readings  :   Belgrade  gives  also  SRiE  =  +  22m. 4s.,  SRiN  =  +  21m. 47s. 
Rocca  di  Papa  ePN  = +llm.47s.,     iP=+llm.49s.  Riverview  MN  = 

+  44 -3m.  Granada  MN  = +51 -3m.  Uccle  SRi  = +28m.52s.  San 

Fernando  MN=+53-3m.  Coimbra  MN  =  +52-9m.  Eskdalemuir 

MN  =  +71-8m.  Dyce  L  = +55-3m.  Toronto  eL  = +80  Om. 
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Feb.  14d.  Readings  also  at  Oh.  (De  Bilt,  Stonyhurst,  aud  near  Tokyo),  3h.  (River- 
view),  nil.  (St.  Louis  and  near  Tokyo),  14h.  (Rio  Tinto  and  Kew), 
16h.  (near  La  Paz),  18h.  (Batavia). 


Feb.  lod.  Ih.  16m.  6s.     Epicentre  37°0N.  141'  (JE. 

A=--621,   B  =  +-502,  C=+-602. 
Very  rough. 


Tokyo 

Mizusawa       N. 
Nagoya 
Osaka 
Kobe 

Additional    readings  : 

+  0m.57s.         Osaka  MN= +3-9m.         Kobe  MN  = +4-6m. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

J, 

m 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

1-7 

i  0 

33 

+    7 

iO 

47 

-   1 

i  0-9 

1-6 

21 

0 

35 

+    2 

1 

1 

+    3 

— 

— 

3-8 

0 

49 

-10 

— 

— 

1-8 

2-2 

51 

- 

— 

2 

4 

-16 

30 

3-8 

5-3 

1 

53 

+  31 

— 

— 

i  3  0 

41 

Tol 

yo 

give 

s    also 

MN 

=  +1 

•Om. 

Mizusawa  SE 

Feb.  15d.  8h.  lOni.  Os.     Epicentre  48°-0S.  170''0E. 

A  =  --659,  B  =  +-116,  C=--743  ;  D  =  +174,  E  =  + 

G  =  +-732,  H  =  -129,  K  =  --669. 

Very  scanty  material,  and  the  determination  is  not  at  all  reliable. 


Riverview 

Melbourne 

Adelaide 

Manila 

La  Paz 

Zagreb 

Rocca  di  Papa       e. 

Algiers 

Hamburg 

San  Fernando 

Granada 

Strasbourg 

De  Bilt 

Rio  Tinto 

Tortosa  x. 

Dyee  n. 

Uccle  X. 

Edinbm'gh 

Eskdalemuir 

Paris 

Stonyhm'st 

Kew 

Bidston 

Additional  readin; 
SR,  =  +9m.24s. 
di  Papa  iPN  = 
i  =  +21m.53s. 


200 
20-9 
26-6 
76-3 
97-3 
162-2 
162-8 
165-3 
166-2 
1681 
168-2 
168-2 
169-5 
169-5 
169-G 
169-7 
170-3 
171-1 
171-6 
171-7 
172-4 
172-8 
173-0 


Az. 

308 
290 
288 
311 
125 
273 
257 
225 
302 
195 
206 
279 
299 
195 
230 
336 
292 
335 
332 
280 
324 
304 
324 


P.        O  -C. 


(e  4  36) 


e  12     0      +3 


e  4   36 

e  8   24 

e  11     0 


e  19   18 


32  54 
20   13 


93      0 


[-    1]      36   56 
—    e  53      0 


?L 


O-G. 

s. 

?P 

-18 

+  27 


li. 


e  34   41      JSR, 


-52]        —  — 


?  — 


e  67   30        ?L  —  — 


e  10  1 

10-8 

e  12-0 

44-2 

92-0 

e  93-6 

e  68-0 

e  94  0 

e  56-0 
e  500 
e  84-0 

e  74-0 
90-5 

(93-0) 

80-0 

e  920 

(e  67-5) 


M. 

m. 
11-5 
11-4 
12-6 

470 
95-0 

88-0 

94-5 
89-3 

95-0 
18-0 
86-2 
95-0 
81-0 


93  0 

96-0 

103-0 

103-7 


s:     Riverview  gives  also   MN  =  +14-0m.  .Melbourne 

Helwan  (A  =143° -7)  gives  a  reading  at  8h.  Rocca 

19m.36s.  San  Fernando  MN  =  + 89  0m.  Granada 

De  Bilt  MN  =  +93 -7m. 


Feb.  15d.  Headings  also  al  (Hi.  (Taihoku).  tli.  (.Manila,  Zi-ka-wei.  and  Tailiokvi), 
nil.  (Perth).  12h.  (Azuns  and  Strasbourg).  14h.  (Manila,  Riverview, 
Melbourne.  .Adelaide,  and  Sydney).  15h.  (Kskdaleiiuiir,  Uccle,  De  Bilt, 
and  Stonyhiu-st),  22h.  (.Manila  and  La  Paz),  23h.  (La  Paz). 
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Feb.  16d.  2h.  51m.  Os.     Epicentre  46    .")X.  28  -SW.  (as  on  1921  Oct.  21d.). 

A  =  +  -606,  B  =  -  -326,  C  =  -r  -725  ;  D  =  -  -474,  E  =  -  -880  ; 

G  =  +-639,  H  =  --344,  K  =  --688. 


Az. 


0-C. 


S. 


0-C. 


L. 


M. 


Coinibra 

15-7 

106 

4     4 

4-16 

5   45 

-63 

7-3 

— , 

Bidston 

17-5 

58 

5      0 

+  49 

7   46 

+  17 

— 

13-3 

Eskdaleniuir 

17-9 

52 

4    13 

-   3 

e  7    23 

-15 

8-0 

— 

Stonyhurst 

18-0 

56- 

e  4  30 

+  13 

— 

— 

— 

10-3 

Edinburgh 

18-2 

50 

— 

— 

— 

— 

— 

9-3 

Oxford 

18-3 

63 

i  4   20 

-    1 

(7    42) 

—    5 

8-2 

9-4 

Kew 

18-9 

64 

— 

— 

— 

— 

10  0 

Dyce               X. 

19-2 

46 

— 

— 

— 

— 

i  90 

— 

Granada 

20-5 

108 

i  4  52 

+    5 

— 

— 

10-2 

— 

Paris 

20-7 

72 

4   53 

+    4 

— 

— 

11-0 

110 

Tortosa          x. 

21-5 

95 

5      4 

+    5 

9      0 

+    5 

11-6 

12-3 

Uccle 

21-8 

67 

5      0 

-   3 

9      1 

0 

e  100 

— 

De  Bilt 

22-3 

63 

e  5   11 

+    2 

e  9     6 

-    5 

e  10-6 

12-9 

Barcelona 

22-3 

92 

c  5   10 

+    1 

9  20 

+    9 

— 

— 

Besancon 

23-3 

76 

5   20? 

0 

— 

— 

— 

— 

Strasbonrtr 

24-2 

72 

i  5   27 

-    3 

9  48 

0 

120 

14-8 

Moncalicri 

24-9 

80 

4   21 

-76 

10     6 

+    5 

140 

— 

Algiers 

25-2 

101 

5   43 

+    3 

e  10   15 

+    8 

130 

14-5 

Hamburs? 

25-2 

60 

— 

— 

ell      0 

+  53 

— 

150 

Zagreb 

30-2 

75 

— 

— 

— 

— 

e  13  0 

. — 

Manila 

1130 

32 

— 

— 

— 

— 

e  47  0 

— 

dditional  readin 

gs  :     Bidston 

gives   alternative   P=+5m.56s 

Gr 

xnada 

Feb.  Ifid.  3h.  14m.  488.     Epicentre  13°0N.  85°-4W.  (as  on  1919  Dec.  5d.). 

A=+078,  B=--971,  C=+-225;         D  =  --997,  E  =  --080; 
G  =  +  018,  H  =  -  -224,  K  =  -  -974. 


A 

Az. 

P. 

0  -c.       s. 

o-c 

L. 

M. 

, 

m.  s. 

s. 

ra.    s. 

.s. 

m. 

m. 

Balboa  Hts. 

E. 

7  0 

124 

1    36 

-10 

.     2  48 

-22 

3-5 

4-9 

X. 

7-0 

124 

1    40 

-   6 

2  52 

-18 

3-6 

5-8 

Oaxaca 

11-7 

292 

2    17 

-38 

5  37 

+  25 

6-2 

6-9 

Port  au  Prince 

13-8 

65 

— 

— 

— 

— 

7-9 

10-3 

Tacubaya 

E. 

14-7 

298 

3   26 

-   9 

7   45 

?L 

— 

— 

N. 

14-7 

298 

3   24 

-11 

7   42 

?L 

8-4 

8-6 

Porto  Rico 

E. 

19  9 

72 

4   42 

+    2 

8   24 

+    3 

101 

26-0 

X. 

19-9 

72 

4   59 

+  19 

— 

— 

12-7 

151 

Mazatlau 

22-4 

300 

3   23 

-107 

— 

— 

110 

13-9 

St.  Louis 

26  0 

351 

5   48 

0 

10  30 

+    8 

e  18-4 

21  0 

Cheltenham 

E. 

26-8 

15 

— 

— 

12  35 

+  118 

15-5 

16-3 

N. 

26-8 

15 

7      4 

+  68 

— 

— 

26-8 

40-3 

Georgetown 

E. 

26-9 

14 

c  5  55 

-   2 

e  10  44 

+   5 

e  130 

17-7 

N. 

26-9 

14 

e  5  55 

-   2 

e  10  50 

+  11 

— 

17-4 

Washington 

26-9 

14 

7      4 

+  67 

11     4 

+  25 

12-7 

. — 

Chicago 

28-8 

355 

5   51 

-25 

i  10  59 

-14 

141 

18-7 

Ann  Arbor 

E. 

29-3 

3 

12    18 

2S 

(12   18) 

+  56 

21-8 

— 

X. 

29-3 

3 

8   36 

?PR, 

15   36 

?L 

21-8 

— 

Fordham 

N. 

29-6 

18 

5   26 

-58 

11    28 

+    1 

— 

9-2 

Tncson 

E. 

30-2 

314 

7    19 

+  49 

— 

— 

17  9 

19-5 

Ithaca 

30-4 

13 

— 

— 

11   34 

-   7 

16-3 

— • 

Toronto 

311 

9 

— 

— 

13   12 

?SR, 

e  17  9 

25-6 

Northfield 

33  1 

18 

— 

— 

— 

— 

e  14-2 

— 

Ottawa 

33-4 

13 

i  6  49 

-11 

i  12   20 

-10 

18-2 

— 

La  Paz 

341 

150 

6  43 

-23 

11   65 

-47 

i  14-4 

220 

Berkeley 

411 

315 

c  9  45 

?PRi 

— 

— 

e  220 

23-7 

Victoria 

47-3 

326 

— 

— 

e  21  43 

1 

27-7 

■ — 

Coimbra 

E. 

71-8 

51 

e  10     2 

-86 

19     1 

-107 

310 

43  0 

X. 

71-8 

51 

e  9  57 

-91 

e  20  52 

+    4 

— 

— 

Rio  Tinto 

73-3 

54 

36   12 

?L 

— 

— 

(36-2) 

49-2 

San  Fernando 

E. 

73-7 

56 

— 

— 

— 

— 

— 

36-9 

Edinburgh 

749 

37 

38  42 

?L 

— 

— 

(38-7) 

460 

Eskdaleniuir 

74-9 

37 

— 

— 

e  21  20 

-    5 

32-2 

43-2 

Bidston 

750 

40 

19  48? 

?S 

(19  48?) 

-98 

(27-6?) 

34-6 

Continued  on  next  page. 
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A  Az.  p.  O-C.         S.  O-C.  L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  ni. 

Stonyhurst  75-4  40  e  22  12  ?S    (e  22   12)  +42  —  45-2 

Dyce  X.       75-5  34  —  —  —  —  32-8  39-2 

Granada  75-7  55  ill   43  -10  i  21   36  +2  331  35-4 

Oxford  76-2  40  —  —  —  —  35  1  47-7 

Kew  76-8  40  35   12  ?L  —  —  (35-2)  52-2 

Tortosa  x.        78-5  51  12     8  -   2  22     8  +2  33-4  42  1 

Paris  78-9  43  —  —  —  —  e35-2  42-2 

Barcelona  79-6  50  e  12  52  +35  e  21   32  -47  e350  45-2 

Uccle  79-8  41  —  —  (22   17)  -   4  33-7  44-2 

De  Bilt  E.        801  40  —  —  22  21  -   3  e  37 -2  48-4 

X.        801  40  —  —  —  —  e33-2  361 

Algiers  81-0  54  —  —  —  —  e  35-2  47-2 

BesanQon  81-5  45  —  —  —  —  42-2  — 

Strasbourff  82-4  43  —  —  —  —  41-9  45-7 

Hambursi  82-7  37  —  —  —  —  e  37 -2  49-2 

Moucalieri  830  46  12   18  -18  22  50  -   7  33-6  45-2 

Pola  87-2  45  —  —  c  23   31  -12  —  551 

Rocca  di  Papa  S7-3  48  e  12  47  -14  e  21      6  ?  e44-0  — 

Vienna  880  40  12  54  -11  23   54  +    2  e43-7  47-2 

Koniffsberg  x.        88-2  34  —  —  —  —  e  49-3  50-2 

Zagreb  88-4  43  —  —  e  23  50  -   6  38-2  49-2 

Helwan  105-6  53  —  —  e  22   12  ?  53-2  59-7 

Capet  o^vn  108-7  123  —  —  —  —  —  63-2 

Manila  142-0  315  —  —  —  —  e  92-2  — 

Kodaikanal  151-2  37  98  48  ?L  —  —  (98-8)  — 

Colombo  155-3  37  75   12  ?L  —  —  (75-2)  102-2 

Addtional  readings:      Oaxaca  gives  also  MN=+7-lm.  St.   Louis  SE  = 

+  10m. 36s.       Cheltenham  eE  = +10m.l7s.,  eN  = +8m.51s.,  eE  = +14m.l5s. 

Washinston  L=^15-7m.  Ann  Arbor  .SE  =  +  18m.36s.  Ithaca  e  = 

13m.37s.  Toronto  E?  = +9m.24s.,    eL=+23-4m.  Ottawa  LEX  = 

+  23-2ni.,     T„  =3h.l4m.40s.  Berkeley  eE  =  + 9m. 46s.,     MN=+25-7m. 

San  Fernando  MN  =  +41  -7m.       Uccle  S  is  given  as  PR,,  also  S  =  +27m.33s. 

(?SRi).  Moncalieri  MX  =  +46-5m.  Pola  e=3h.5m.  ?,  MN=+55-4m. 

Rocca  di  Papa  iPN  =  +  12m.48.s.,  eL  =  +46-7m.       Zagreb  MNW  =  +50-2m. 


Feb.  16d.  Readings  also  at  Ih.  and  2h.  (Innsbruck),  6h.  (Hong  Kong),  7h.  (Vera 
Cruz),  lOh.  (Zagreb  and  near  Port  au  Prince),  llh.  (Algiers),  15h.  (La 
Paz),  19h.  (near  Taihoku). 


Feb.  17d.     Readings  at  2h.,  5h.,  and  6h.  (La  Paz),  7h.  (near  Kobe),  llh.  (Hehvan), 
16h.  (Taihoku),  17h.  (La  Paz),  21h.  (Taihoku). 


Feb.  18d.  Readings  at  Oh.  (Manila),  2h.  (Taihoku),  4h.  (Riverview),  6h.  (Hehvan), 
7h.  (Rocca  di  J'apa),  13h.  and  16h.  (La  Paz),  21h.  (Azores),  22h.  (River- 
view,  Adelaide,  and  Sydney). 


Feb.  19d.  21h.  52m.  34s.      Epicentre  32'-5N.  3r-5W.  (a.s  on  1913  Dec.  25d.). 

A  =  +  -719,  B  =  -  -441.  C  =  +  -537  ;          D  =  -  -523,  E  -  -  -853  ; 
G  =  +  -458,   n---281,  K  =  --843. 

A       Az.           P.       O-C.         S.  O-C.         L.  M. 

„          ,3          m.  .'*.         s.           m.  9.  a.           ni.  m. 

Coimbrn                     20  1        61          4  51      +9          7   51  -34          8-9  10-7 

IJioTiiit.i                  21-0       69          9  26       ?L            —  —        (9-4)  12-9 

(iraiiada                      23-3        70      .'5   33       +13       i9      0  -31        111  13  9 

Tortosa            x.        26-9        63          —              —          —  —    e  12-4  13-4 

Midst, ,n                       29-2        36        10   26        ?S         (10   26)  -54       (12-7)  16-9 

Oxford                         29-2        4<l          —              —          —  —           —  14 -S 

Kow                             29-6        41          —              —          —  —           —  16-4 

Stonyhurst               29-7        36      e  9  26          ?              -  —           —  15-4 

Paris                           30-2        46          —              —    c  10  20  -71           —  14-4 

Dyce               X.       31-8       29         —             —         —  —       12  4  14-4 

Continued  on  next  page. 
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p.       O-C.         S.         O-C.        L.  M. 


o 

o 

m.  s. 

p.          m.  s. 

?. 

m. 

m. 

Uccle 

320 

44 

— 

—    e  11   53 

-15 

6  14-4 

15-4 

De  Bilt 

32-9 

42 

— 

—       12   13 

-    9 

el4-4 

16-4 

Strasbours: 

33-4 

49 

— 

—         — 

— 

e  15-4 

— 

Rocea  di  Papa 

360 

61 

— 

—         — 

• — 

16-6 

36-6 

Ottawa 

36-2 

304 

— 

—    c  11   45 

-88 

e  14-9 

— 

Hamburg 

36-2 

42 

e  6   20 

-58          — 

— 

e  16-8 

18-4 

Ithaca 

36G 

299 

— 

—  (e  13   26) 

-    8 

15-3 

— 

Georgetown   i;. 

371 

292 

— . 

—         — 

— 

16-7 

— 

Washington 

37  1 

292 

— 

—  (e  13   44) 

+  19 

e  13-7 

— 

Zagreb 

38-3 

56 

— 

—    e  12  26 

-76 

— 

21-4 

Toronto 

38-7 

301 

— 

—         — 

— 

22-3 

24-5 

Ann  Arljor     x. 

41  'J 

300 

— 

—      (14   14) 

-20 

14-2 

. — 

Konigsberg    x. 

42-4 

42 

— 

—         — 

— 

e  231 

24-5 

CMcago 

44-9 

299 

9   51 

+  79        13  58 

-76 

158 

— 

La  Paz 

60-2 

220 

10   13 

0        18   25 

-    1 

29  0 

42-7 

Aflditional   readings   and   notes:      Coinibra   gives   also    MN  =  -rlO-2m.,    T„  = 
21h.o3m.42s.  Granada  1  = +6m.6i3..      S? -10m. 13s.  Bidston   P  = 

+  12m.6s.  Paris  MN  = +12  •4m.  De  Bilt  MX  =  +  16-3m.  Ottawa 

LE  =  +19-4m.        Ithaca  S  is  given  as  eL.        Georgetown  eLN?  =  +13-8m. , 
LX  =  +15'0m.         Helwan  (  A  =53°  0)  gives  a  reading  at  22h.  simply. 


Fob.  19d.  Readings  also  at  Oh.  (Zantc  and  near  Athens),  Ih.  and  4h.  (Riverview), 
7h.  (Osaka  and  Manila),  18h.  (Batavia),  19h.  (La  Paz),  20h.  (Zi-ka-wei), 
21h.  (La  Paz,  Manila,  and  Riverview),  23h.  (La  Paz). 


Feb.  20d.  7h.  43m.  50s.      Epicentre  17°-0S.  168'-0W.  (as  on  1914  Dec.  20d.). 

A  =  -  -935,  B  =  -  -199,  C  =  -  -292  ;  D  =  -  -208,  E  =  +  -978  ; 

G  =  +-286,  H  =  +-061,  K=--956. 

A       Az.  P.         O-C.       S.  O-C.         L.  M. 


Apia 

4-8 

310 

1    18 

+    4 

2   16 

+    5 

— 

3-2 

Wellington 

28-5 

208 

e-0   22 

? 

e  9  34 

-94 

e  13-8 

14-7 

Christchtrrch 

30-9 

208 

(6  34) 

-   3 

6  34 

?P 

16-9 

20-5 

Riverview 

40-2 

237 

— 

e  15   10 

+  60 

e  16-7 

19-5 

Sydney           e. 

40-2 

237 

7   58 

+    1 

. — 

— 

17-5 

20-4 

Melbom-ne 

461 

233 

— 

— 

13   22 

-127 

20-8 

24-7 

Adelaide 

50-7 

23  S 

— 

— 

e  14   10 

-137 

e  27-0 

27-7 

Perth 

69-6 

241 

9   15 

-120 

19      1 

-80 

35-3 

— 

Manila 

76-9 

290 

e  11   52 

-    8 

— . 

— 

— 

— 

Batavia 

83-6 

266 

i  11   56 

-44 

i  22  30 

-35 

— 

— 

La  Paz 

94-2 

109 

e  18   15 

?PRi 

24   13 

-45 

— 

48-0 

Chicago 

94-3 

48 

— 

— 

— 

— 

e  50-2 

— 

Ann  Arbor     x. 

97-3 

48 

— 

— 

— 

— 

51-3 

— 

Toronto 

100-6 

47 

— 

— - 

— 

- — 

e  56-8 

60-8 

Georgetown    K. 

101-3 

53 

— 

— 

— 

— 

e  56-8 

— 

Ottawa 

103  5 

46 

— • 

— 

e  47   58 

? 

e  53  -7 

• — 

Stonyhnrst 

141-5 

14 

73   10 

?L 

— 

— 

(73-2) 

90-2 

Zagreb        x.w.      151-0     354        e  19  58    [ -^    1]        —  —  —  — 

Additional  readings:  Christchurch  gives  also  SRi=  +llm.l6s.,  SR2=  +12m.52s. 
Riverview  e= +12m.4s.,     MX  =  +19-2m.  Melbourne  SRi  =  + 16m. 40s. 

Adelaide  e=  +20m.l0s.,  eL?  =  +22-2ni.  ;      the  reading  taken  as  L  is  given 
as  e.        Perth    +5m.9s.,  PR,  = +12m.32s.  Batavia  i  = +21m.47s. 


Feb.  20d.  Readings  also  at  llh.  and  12h.  (near  Mizusawa),  13h.  (Apia  and 
Wellington),  15h.  (Wellington  and  Adelaide).  16h.  (Christchurch  and 
Riverview),  17h.  (Tirtis). 


Feb.  21d.      Readings  at  3h.  (Taihnkn),  18h.  (Honolulu). 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

ni. 

5-3 

1   33 

+  11 

— 

— 

2-6 

— 

5-7 

e  1   36 

+    8 

— 

— 

2-6 

— 

5-8 

i  1   40 

+  10 

e  2  35 

-    4 

— 

3  1 

3-2 

e  2  56 

-20 

— 

— 

c  5  0 

6-6 

4-6 

e  5   55 

?S 

(e  6     5) 

-17 

— 

— 
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Feb.  22d.  17h.  18m.  40s.     Epicentre  2.S'0N.  127°0E. 

A  =  --531,  B  =  +  -705,  C=+-470. 
Verv  roiitrh. 


Xasasaki 

Taihoku 

Zi-ka-wci 

Tokyo 
Manila 

Zi-ka-vvei  gives  aI.so  MN  =  +3-0m. 


Fel).  22il.  Readings  also  at  8h.  (Edinburgh),  9h.  (near  Mizusawa),  19h.  (I^a  Paz), 
22h.  (Zagreb,  Vienna,  and  La  Paz),  23h.  (.Simla). 

Feb.  23d.  Readings  also  at  Oh.  (Perth),  2h.  (Algiers),  14h.  (La  Paa),  15h.  (Manila), 
16h.  (Riverview.  Adelaide,  Sydney,  Perth,  and  Melbourne).  17h.  (La 
Paz),  20h.  (near  Padova,  Pola,  Rocca  di  Papa,  Vienna,  and  Zagreb),  23h. 
(Manila  and  Zagreb). 


Feb.  24d.  13h.  27m.  20s.     Epicentre  40'-5N.  22"-5E. 

A  =  +  -702,  B  =  +  -291,  C  =  +  -649  ;         D  =  +  -383,  E  =  -  -924  ; 
G  =  +  600,  H  =  +  -248,  K  =  -  -760. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M, 

g 

m.  8. 

8. 

m.  s. 

s. 

m. 

m. 

Athens 

2°  8 

160 

0  35 

-   9 

1   30 

+  13 

e  1-7 

2-2 

Belgrade 

4-6 

342 

i  1   19 

-^    8 

i  1   56 

-10 

— 

20 

Zagreb       x.w. 

71 

320 

— 

— 

e  2  58 

-15 

i  41 

9-4 

Rocca  di  Papa 

7-5 

282 

e  4   22 

?L 

— 

— 

(e  4-4) 

— 

Pola 

7-7 

307 

— 

— 

— 

— 

e  3-8 

— 

Additional   readings:      Athens   gives   also   MX=+2-5m.  Zagreb  MNE  = 

+  9-2m.        Rocca  di  Papa  e=  +34s.         Helwan  gives  small  tremor  at  13h. 

Feb.  24d.  Readings  also  at  Oh.  (near  Tokyo  and  Mizusawa),  5h.  (La  Paz,  De  Bilt 
Chicago,  Honolulu,  and  Victoria),  6h.  (Zi-ka-wci),  8h.  (Zi-ka-wci  and 
near  Mizusawa),  20h.  (La  Paz). 

Feb.  25d.  Readings  at  3h.  (near  La  Paz),  lOh.  (Zagreb),  13h.  (Manila),  23h. 
(Dyee). 

Feb.  26d.  8h.  56m.  40s.     Epicentre  44' ON.  145°  OE. 

A  =  -  -589,  B  =  +  -413,  C  =  +  -695  ;  D  =  +  -574,  E  =  +  -819; 

G=---569,  H  =  +  -399,  K  =  --719. 

A  Az.  P.  O-C.  S.  O-C.  L.  M. 

o  o  m.  s.  8.  m.  8.  s.  m.  m. 

Ootomari                     3  1  329  1      2  +13  —  —  2  1  2-8 

Mizusawa                   5-7  212  1  30  +    2  2  40  +4  —  — 

Manila                       35-8  223  6  648  -32  —  —  —  — 

Victoria                    59-7  50  —  —  —  —  27-8?  32-4 

Colombo                    67-4  259  44   20  ?L  —  —  (44-3)  49-3 

De  Bilt            E.       77-8  336  —  —  —  —  e  38-3  — 

Uccle                          79-2  336  e  12     2  -12  —  —  o  38-3  — 

Zagreb                       79-5  327  e  12   14  -    2  —  —  —  — 

Additional  readings:     Ootomari  gives  also  MN=+2-7m.         Mizusawa  SN  = 
+  2m.l2s.         De  Bilt  eLN  = +40-3m. 


Feb.  26d.  Readings  also  at  2h.  (Lu  Paz),.3h.  (Colombo),  5h.  (Tortosa  and  Alicante), 
7h.  (Colombo),  18h.  (near  Chin-,  Innsbruck.  Ztu-ich,  Munich,  Padova, 
and  Zagreb),  19h.  (.^Imeria  and  Bidston),  20h.  and  22h.  (La  Paz). 
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Feb.  27d.  20h.  39m.  50t>.     Epicentre  10°0N.  123"0E. 

A  =  -  -536,  B  =  +  -826,  C  =  +  -174  ;  D  =  +  -839,  E  =  +  -545 


G  =  -09o,   H  =  +146,  K  =  --9S5. 


A 

Az. 

P. 

0-C. 

S. 

„ 

5 

m.  s. 

s. 

m.  s. 

Manila 

5  0 

337 

e  1   19 

+    2 

(2  21) 

Hong  Kong 

14-9 

327 

3   35 

-    3 

Zi-ka-wei 

21-2 

356 

4   56 

+    1 

c  8  48 

Batavia 

22-8 

225 

i  5   15 

0 

— 

Colombo 

42-7 

269 

10   22 

+  126 

— 

Kiverview 

51-4 

150 

— 

— 

0  16   28 

Ue  Bilt 

98-4 

327 

— 

— 

— 

Uccle 

99-4 

326 

— 

— . 

— 

Eskdalemuir 

100-9 

332 

— 

— 

— 

Additional  readings:     Manila  gives  also  MN'^+4-3ni. 
+  20-5m.         De  Bilt  MN= +53-6m. 


0-C. 


i  10-8 


—    e  51-2 


e  51- 
e  51- 
49- 


M. 


31-2 
20-7 
53-4 


Rivervievv  MN  = 


Feb, 


27d.     Readings  also  at  2h.   (Kobe  (2)  ),  6h.   (Zante),   15h.   (La  Paz),   17h. 
(Tortosa  and  La  Paz). 


Feb.  28d.  Heading's  at  Ih.  (near  Manila  and  near  Tokyo  and  Mizusawa),  13h. 
(Perth  and  near  Tokyo  and  Mizusawa),  14h.  (Perth),  loh.  (near  Melbourne 
and  Riverview),  17h.  (Tifiis),  21h.  (Tucson,  La  Paz,  Georgetown,  Wash- 
ington, Ann  Arbor,  Cliicago,  Ottawa,  Toronto,  Vera  Cruz,  Oaxaca,  and 
Tacubaya). 


Mar.  Id.  Readings  at  7h.  (Tailioku),  81i.  (La  Paz),  9h.  (Zi-ka-wei,  Manila  (2), 
and  Helwan),  llh.  (Helwan),  lOli.  (Besanoon  and  La  Paz),  17h.  (La  Paz 
(2)  ),  21h.  (Berkeley  and  Tittis). 


Mar.  2d.  14h.  49m.  27s 
A  =  +  -526,  B 


Epicentre  43°0N.  44°-0E.  (as  on  1921  June  29d.). 


=  +-508,  C=  +-682  ; 
G  =  +-491,   H  =  +474, 


D  =  +695,  E  =  --719  ; 
K  =  --731. 


A 

Az. 

P. 

O-C. 

S. 

0-C 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lemberg 

15°3 

303 

— 

— 

e  6     3 

-36 

e  10-2 

116 

Belgrade 

17  0 

284 

e  5   56 

I 

e  9     2 

?L 

e  13-5 

— 

Budapest 

180 

293 

3   52 

+  25 

— 

— 

— 

— 

Konigsberg 

19-3 

316 

i  4   34 

+    1 

8     2 

-   6 

12-2 

— 

Vienna 

19-9 

295 

i  4  45 

-1-    5 

e  8  30 

+    9 

10-9 

12-8 

Zagreb 

201 

288 

e  4  48 

+    6 

— 

■ — 

e  12-6 

— . 

Pola 

21-6 

285 

— 

— 

e  8  45 

-12 

— 

15-5 

Rocca  di  Papa 

230 

278 

i  5   18 

+    1 

— 

— 

• — 

6-0 

Upsala 

23-2 

326 

i  5   26 

+    7 

i  9   27 

-    2 

— 

15-3 

Hambiu-g 

24-7 

307 

e  5  49 

+  14 

e  9   52 

—   5 

e  12-8 

17-8 

De  Bilt 

27-4 

303 

— 

— 

0  10  47 

-    1 

e  13-8 

— 

Eskdalemuii' 

32-5 

309 

— 

— 

— 

— 

14-6 

— 

Additional  readings:  Belgrade  gives  also  L  =  +22-9ni.,  e=+40m.57s. 
Konigsberg  iPE  = +4m.38s.,  SN?  =  +8m.0s.,  LN  =  +10-2m.,  and  LE  = 
+  13-3m.  Vienna  iPEZ  = +4m.46s.,     iZ  =  +4m.52s.,      +5m.3s.,     and 

+  5m.l4s.  Rocca  di  Papa  iPN  =  +5m.21s.  Upsala  iSN  =  +9m.25s., 

all  readings  given  as  for  13h.  Hamburg  MN  =  +18-8m.  Helwan  gives 

slight  tremors  at  14h. 


Mar.  2d.  Readings  also  at  Oh.  (Marseilles),  3h.  (near  Algiers),  9h.  (Stonyhurst, 
Nagasaki,  and  La  Paz),  lOh.  (De  Bilt,  Stonyhiu-st,  and  Eskdalemuir), 
13h.  (Titlis),  14h.  (Taihoku  and  Batavia),  15h.  (Taihoku). 


Mar.  3d.     Readings  at  2h.  (La  Paz  (2)  ),  2 111.  (near  Tokyo),  23h.  (La  Paz). 


u 


1922.     Mar.  4d.  13h.  7m.  34s.      Epicentre  52°-5N.  157°-5E. 


A  =  -oGL',   B 


G 


■233,  C  =  +  -793  ;  D  =  +  -383,  E  = 

-■733,  11  = +304,  K=-^609. 


)24  ; 


A  depth  of  focus  0^030  is  assumed  ;   see  note  at  eud. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-C. 

^ 

O-C. 

L. 

M. 

„ 

p 

Q 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Ootomari 

-0-5 

11 

2 

244 

2 

47 

+   7 

(4 

47) 

-  1 

4^8 

4-9 

Mizusawa          e. 

-1-0 

17 

5 

227 

4 

1 

f  2 

7 

12 

+  5 

— 

— 

X. 

-VO 

17 

5 

227 

4 

2 

+   3 

7 

10 

+  3 

— 

— 

Tokyo 

-1-3 

21 

0 

224 

5 

0 

+  23 

6 

11 

V 

ri 

8 

7 

Nagoya 

-1^4 

22 

6 

228 

4 

42 

-13 

- 

- 

— 

— 

10 

5 

Osaka 

-1-5 

23 

7 

230 

5 

4 

-   3 

(9 

0; 

-   9 

9^0 

9 

2 

Kobe 

-1-5 

23 

9 

230 

i7 

4 

V 

(i  9 

3) 

-10 

19^0 

10 

4 

Nagasaki           e. 

-VS 

28 

0 

236 

5 

33 

-17 

'10 

15) 

-11 

10-2 

16 

1 

N. 

-1-8 

28 

0 

236 

_ 

— 

(10 

2) 

-24 

100 

12 

0 

Zi-ka-\vei 

-2^2 

33 

7 

245 

i  5 

46? 

-57 

e  10 

56 

-64 

— 

158 

Taihokn            e. 

-2-4 

38 

5 

239 

7 

11 

-12 

10 

25 

V 

12^6 

— 

Hong  Kong 

-2^8 

44 

6 

244 

7 

56 

-13 

- 

'— 

20-4 

22-9 

Honolulu            e. 

-2^9 

46 

1 

116 

8 

20 

0 

14 

47 

-  4 

21-4 

— 

N. 

-2-9 

46 

1 

116 

— 

— 

14 

59 

+  8 

21^5 

— 

Manila 

-3^0 

47 

7 

232 

i  8 

28 

-   3 

(15 

1) 

-10 

150 

17^8 

Victoria 

-3^0 

48 

0 

61 

9 

35 

+  62 

i  16 

2 

+47 

21-1 

22-5 

Bei-keley 

-3^4 

55 

3 

71 

i  9 

20 

+   1 

i  17 

10 

+  27 

e23^7 

— 

Calcutta 

-3-6 

59 

7 

270 

9 

44 

-   3 

14 

25 

?PRi 

19^2 

— 

Upsala 

-3^7 

63 

1 

339 

i  10 

9 

+   1 

i  18 

20 

+  4 

— 

37^2 

Konigsberg      n. 

-3-7 

66 

9 

335 

i  10 

33 

0 

19 

3 

0 

35-5 

44^2 

E. 

-3^7 

66 

9 

335 

10 

36 

+  3 

19 

6 

+  3 

35^4 

36^7 

Dvce                   N. 

-3-8 

69 

0 

350 

i  10 

49 

+   3 

20 

29 

+  62 

— 

-- 

Tiflis 

-3^8 

69 

3 

314 

!9 

56) 

-52 

9 

56 

?P 

27-4 

— 

Chicago 

-38 

70 

2 

46 

U 

48 

+  54 

19 

46 

+  4 

296 

— 

I-emberg 

-3^8 

70 

3 

330 

ell 

2 

+   7 

- 

— 

e  28-6 

36-2 

Edinburgli 

-3^8 

70 

4 

350 

— 

— 

il9 

47 

+  2 

— 

— 

Hamburg 

-3^8 

70 

5 

341 

i  10 

59 

+  3 

il9 

54 

+  8 

— 

4P8 

Eskdalemuir 

-3^8 

71 

0 

350 

i  10 

57 

-   2 

i  19 

55 

+  3 





Ann  Arbor         e. 

-3^8 

71 

5 

43 

14 

2 

?  PR. 

22 

8 

■? 

40-0 

— 

iN. 

-3-8 

71 

5 

43 

14 

8 

VPR, 

22 

38 

'■? 

33-3 

— 

St.  Louis 

-3-8 

71 

6 

50 

i  11 

1 

-  2 

i  20 

6 

+  6 

c30^4 

— 

Bombay 

-38 

71 

9 

278 

11 

11 

+  6 

- 

— 

— 

— 

Ottawa 

-3-8 

72 

0 

37 

i  12 

0 

+  55 

i  20 

7 

-1-  3 

e29-4 

— 

Toronto 

-3-8 

72 

1 

40 

10 

8 

-58 

17 

2 

'f 

0  33-5 

45-1 

Stonyhurst 

-38 

72 

3 

348 

— 

— 

(20 

26) 

+  18 

204 

222 

Batavia 

-3^9 

72 

6 

233 

i  U 

13 

+  4 

120 

16 

4-    6 

— 

De  Bilt 

-3^9 

72 

8 

343 

U 

14 

+  4 

120 

20 

+  7 



426 

Bidston 

-39 

72 

9 

348 

18 

2? 

?PR, 

21 

14 

+  60 

— 

22-4 

West  Bromwich 

-3-9 

73 

6 

347 

11 

16 

+   1 

20 

22 

0 





Vienna 

-3^9 

73 

9 

334 

i  11 

18 

+  1 

i  20 

29 

+  3 

28-7 

38-4 

Budapest 

-3^9 

73 

9 

332 

i  10 

50 

-27 

e  20 

2 

-24 

300 

— 

Oxford 

-3-9 

74 

2 

348 

— 

— 

i  20 

22 

+   2 

— 

— 

Northfield 

-3-9 

74 

2 

35 

12 

15 

+  56 

20 

32 

+   2 

— 

— 

Uccle 

-3^9 

74 

2 

344 

11 

19 

0 

30 

33 

+  3 

— 

— 

Kew 

-3-9 

74 

3 

348 

_ 

_ 

_ 

_ 

— 

28 

4 

Strasbourg 

-3-9 

75 

7 

340 

i  11 

28 

0 

20 

60 

+  "2 

33^4 

42 

7 

Belgrade 

-3-9 

75 

9 

330 

i  11 

31 

+  1 

i20 

50 

0 

V  29^7 

36 

7 

Innsbruck 

-3-9 

76 

1 

337 

i  11 

31 

0 

120 

55 

H    3 

c  35-3 

42 

3 

Zagreb          n.e. 

-39 

76 

3 

333 

i  11 

32 

0 

i  20 

57 

+  2 



42 

6 

N.W. 

-3-9 

76 

3 

333 

ell 

33 

+  1 

120 

54 

-    1 

f  33^5 

40 

4 

Paris 

-3-9 

76 

5 

344 

i  11 

34 

0 

i20 

59 

+   2 

36-4 

45-4 

Fordham           e. 

-3-9 

76 

6 

38 

el2 

27 

+  53 

e21 

1 

+  3 

e31-2 

— 

Zuricli 

-3-9 

76 

6 

339 

ell 

33 

-   1 

1  21 

0 

+  2 

— 

— 

Colombo 

-3-9 

76 

9 

266 

11 

26 

-10 

- 

— 

27-9 

Oeorgptown       e. 

-3-9 

77 

0 

40 

r  11 

26 

-11 

i21 

6 

+  3 

e32-8 

— 

N. 

-3-9 

77 

0 

40 

11 

38 

1-    1 

21 

9 

+  6 

47-0 

— 

Wasliingloii 

-3-9 

77 

0 

40 

13 

26 

1  109 

22 

5 

+  62 

— 

— 

Besan(,'()n 

-3-9 

77 

4 

340 

11 

40 

-1    1 

21 

8 

0 

334 

— 

Padova 

-4^0 

77 

7 

336 

9 

59 

V 

19 

26 

-104 

— 

19^8 

Pola 

^■o 

77 

7 

334 

(■  11 

42 

-    2 

(■21 

12 

+   2 

c  35-0 

4P4 

Moncalieri 

-4-0 

79 

1 

339 

11 

43 

-   7 

22 

6 

+  39 

30-8 

45-9 

I'^lorence 

-4-0 

79 

4 

337 

11 

51 

0 

21 

26 

-  4 

— 

329 

Rocca  di  Paiia 

-4^0 

80 

9 

334 

11 

54 

-   6 

i  21 

41 

-  7 

e33-6 

— 

-4-0 

80 

9 

334 

i  11 

56 

-  4 

e21 

44 

-  4 

i23-9 

- 

- 

Continued  on  next  pas/c. 
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Cor 

i: 

for 

Focus 

A 

Az. 

F 

O-C. 

p 

O-C. 

L. 

M. 

^ 

^ 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

ni. 

m. 

Athens 

-4 

0 

81 

1 

325 

11 

58 

-  4 

121 

44 

-  6 

e38-4 

— 

Pompeii 

-4 

0 

81 

4 

332 

12 

1 

-   2 

21 

46 

-   7 

39-4 

42-4 

Tacubaya          i;. 

-4 

0 

82 

4 

69 

12 

6 

-   3 

22 

6 

-f  1 

— 

— 

X. 

-4 

0 

82 

4 

69 

12 

9 

0 

22 

8 

+  3 

— 

— 

Barcelona 

-4 

83 

6 

342 

el2 

13 

-   3 

22 

15 

-   3 

e  35-2 

46-3 

Tortosa 

-4 

84 

5 

344 

12 

16 

-  5 

22 

17 

-11 

e38-4 

— 

Uelwau 

-4 

85 

2 

316 

i  12 

20 

-  6 

22 

20 

-16 

— 

22-4 

Coimbra 

-4 

86 

5 

350 

12 

24 

-   8 

i22 

43 

-   7 

37-4 

— 

Riveiview 

-4 

86 

5 

185 

V  12 

27 

-   5 

e22 

27 

-23 

e38-9 

43-7 

Algiers 

-4 

2 

88 

0 

339 

12 

29 

-12 

22 

36 

-31 

50-9 

— 

Hio  Tinto 

-4 

2 

88 

6 

349 

25 

26 

?SKi 

- 

- 

— 

— 

27-4 

Granada 

-4 

2 

88 

8 

347 

i  12 

38 

-   8 

i23 

12 

-  3 

e  38-7 

51-2 

San  Fernando 

-4 

2 

89 

8 

348 

— 

— 

- 

- 

— 

— 

250 

Melbourne 

-4 

2 

91 

0 

190 

— 

— 

- 

- 

— 

43-9 

46-3 

Perth 

-4-2 

91-9 

215 

17 

29 

?PK, 

23 

0 

-49 

290 

— 

La  Paz 

— 

129  3 

60 

19 

1 

L-16J 

31 

51 

+  115 

58-2 

— 

Cape  Town 

— 

145 

5 

284 

19 

18 

[-31] 

- 

- 

- 

— 

— 

Additional     readings:      Ootoiuari  MN  =  +4-8m.  Osaka  MN  =  4-9-liii. 

Kobe  MX  =  +9-3m.  Naarasaki  SX  = +6ni.28s.,  SE  = +6in.32s.  Houo- 
lulu  PR,X  = -i-9m.o5s..  SR,E  =  +  17iu.56s.,  SRjX  =  +  17m.46!S.,  SR.E  = 
+  19ui.l(is.,    ^R»X  = +19m.7.s.  Manila  MX  =  -rl5-2m.  Victoria 

L  =  +2(j-9m.        '  Berkeley  iXEZ  =  +10m.lOs.,  iXE  =  -f  ISru.oOs.  I'psala 

i= +llm.35s.,  PRi  = +13m.l7s.,  i=+19m.36s.,  and  4-19ni.57s.,  MX  = 
+  40-7m.  KonigsberK  E  = +llm.27s.,     PRiZ  = +13m.44s.,     PR3Z  = 

+  15m.31s..    PSX  = +20m.4s.,    PSE  = +20m.7s.  Dyee  iX  = +19m.34s. 

Tiflis  P<  =13h.7m.  Chicago     PR,  =  +  14m.28s.  Hamburg  MX  = 

+  40 ■4m.  Ottawa   iPRiX  -  +  14m.33s.,    T„  =13h.9m.30s.  Toronto 

E  =  +13m.o0s.,  iL  =  +26Sm.,  eL  =  +44-4m.  StonyhiU'st  P  =12h.45ui.0s. 

Dc  Bilt  i  = +2nm.57s.  Vienna  iZ  = +llm.32s..  iS  ?  = +19m.57s.  Uccle 
i  = +12m.l3s.,  and  +22m.9s.,  SR,  = +26m.45s.  Epicentre  55"X.  152°E. 
Strasbom-!?  iV  =  +12m.22s.,  iX  =  ^  16m.56s.,  iE  =  T22m.28s.,  MX  =  +43-2m. 
Belgrade  PR.E  = +12m.24s.,  PR,X  =  +  12m.28s.,  PRoEX  = +16iu.59s., 
SR,E  =  +22m.0s..   SR,X  =  -22m.4s.,   MX  =  +3r)-6m.  Zagreb  iPXW  = 

+  llm.40s.,     i=+llm.52s.,    iPR,  =  +  14m.28s.  Paris  i  = +22m.35s., 

MX  =  +44-4ni.  Fordham  SX  =  +21m.3s.  Zurich  i  =  +  12m. 51s.,  and 

+  22m.41s.     Epicentre   53°0X.    145"0E.  Georgeto^\-n  iE  =  +  12m.31s., 

iX  =  +12m.34s.  Pola  MX  = +42om.  MoncaUeri  MX  = -39-2m. 

Rocca  di  Papa  iSX'  =  +  21m. 51s.  Athens  iP  =  +llm.59s.,  i  =  +16m.0s.. 

To  =13h.7m.4r)S.  Barcelona  S  = -23m. 55s.  Coimbra  iE  =  + 24m.  18s., 

LE  =  +51-4m.,    To  =13h.7m.37s.      Epicentre    57   -CX.    ITl^OE.  River- 

view  iPS?  = +22m.47s.,    MX=+45-3m.  Granada  PR,  =  + 16m. 14s., 

iS  =  +22m.42s.,     SRj  =  +25ni.5s.  San  Fernando  MX'  =  +26  1m.  La 

Paz  iPRi=  +19m.54s. 

The  evidence  for  the  abnormal  focal  depth  rests  chiefly  on  the  Japanese  stations 
in  azimuths  near  225°,  and  the  American  stations  in  azimuths  near  45\ 
But  that  of  the  latter  is  weakened  by  .several  cases  of  large  positive  P  resi- 
duals (Victoria,  Ottawa,  Toronto,  Xorthfleld,  Fordham,  Washington),  though 
Berkeley,  St.  Louis,  and  Georgetown  are  all  in  good  accord. 


Mar.  4d.  Readings  also  at  2h.  (Manila),  3h.  (La  Paz),  5h.  (Manila,  Xagoya,  La 
Paz,  Adelaide,  Batavia.  and  Melbourne).  6h.  (near  Mizusawa),  13h. 
(Riverview,  Adelaide,  and  Melbourne  (2)  ),  17h.  (Riverview),  20h. 
(Zagreb),  22h.  (Batavia). 


Mar.  5d.  Readings  at  2h.  (La  Paz),  4h.  (near  Mizusawa),  7h.  (near  Taihoku), 
9h.  (Batavia  and  near  Tokyo),  lOh.  (Batavia,  Zagreb,  and  neai-  Belgrade), 
19h.  (La  Paz),  23h.  (Tokyo). 
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Mar.  6d.  21h.  20m.  30s.     Epicentre  52°oN.  157°-5E.  (as  on  Mar.  4d.). 
The  same  depth  of  focus  0  030  is  assumed  as  ou  Mar.  4d. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-0. 

S. 

0-C 

L. 

M. 

„ 

„ 

m.    s. 

s. 

m.    s. 

s. 

m. 

m. 

Mizusawa 

E. 

-1-0 

17-5 

227 

3    54 

-   5 

7      1 

-  6 

_ 



N. 

-1-0 

17-5 

227 

4      0 

+   1 

7     12 

+  5 





Tokyo 

-1-3 

21-0 

224 

e4    46 

+   9 

— 





Osaka 

-1-5 

23-7 

230 

26    36 

? 

— 





31-9 

Kobe 

-1-5 

23-9 

230 

i5     10 

0 

— 





10-9 

Manila 

-30 

47-7 

232 

e8    54 

+  23 

fl5     18) 

+  7 

15-3 



Batavia 

E. 

-3-9 

72-6 

233 

i  10    32 

-37 

~ 

— 

— 

Additioual 

readings  . 

Kc 

be   s 

ives   also 

MN  = 

+  10-0m. 

Batavia 

iE  = 

Mar.  6d.     Readings  also  at  12h.  (near  Taihoku). 


Mar.  7d.  IGh.  54m.  50s.      Epicentre  23°-3S.  150°-6E.  (as  on  1918  June  6d.). 

A  =  --800,  B=+-151,  C=--396;         1)  =  +  191,  E  =  +-871; 
G  =  +  -341,  H  =  -  194,  K  =  -  -918. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

;, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sydney           e. 

10-5 

178 

2  40 

+   3 

— 

— 

6-9 

8-9 

Riverview 

10-5 

178 

(e  2  41) 

+   4 

e  2  41 

?P 

e  41 

8-8 

Melbourne 

15 -3 

197 

3  40 

-   3 

6  58 

+  19 

8-5 

11-6 

Adelaide 

15  0 

219 

(e  2   10) 

-97 

c  2   10 

«P 

e  7-2 

101 

Christchurch 

27  -2 

144 

5   52 

-    8 

10   l(i 

-29 

170 

20-2 

Perth 

31 -8 

247 

— 

— 

14   12 

?L 

191 

— 

De  Bilt 

1410 

326 

— 

— 

— 

— 

e  55-2 

— 

Additional  readings  and  notes  :  Riverview  gives  also  P  =16h.53m.21s.,  MN  = 
+  17  0m.  Adelaide  e  =  +8m.52s.  and  +  16m. 28s.,  i  =  +13m.44s.  Perth 
PRi=  +9m.l9s.,  SR,  =  +16m.ls.  De  Bilt  eLN  =  +57 •2m. 


Mar.  7d.  Readings  also  at  llh.  (Ilong  Kong  and  Zi-ka-wei),  13h.  (near  Osaka, 
Kobe,  and  Xagoya),  llh.  (Tifiis  (2)  ),  16h.  (Manila),  17h.  (Hong  Kong. 
Riverview,  ami  Zi-ka-\vei),  19h.  (near  Tokyo),  22h.  (Batavia,  Mel- 
boiu'ne,  Riverview,  Sydney,  and  Manila),  231i.  (De  Bilt  and  Eskdalemuir). 


Mar.  8d.  17h.  33m.  458.     Epicentre  34°-5N.  25  -OE.  (as  on  1921  Oct.  4d.). 

A  =  +  -747,  B  =  +  -348,  C  =  +  -566  ;  D  =  +  -423,  E  =  -  -906  ; 

G  =  +  -513,  H  =  +  -239,  K  =  -  -824. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

ni.  s. 

s. 

m.  s. 

s. 

m. 

m. 

.Vtheiis 

.3°  6 

344 

1     il 

1  13 

1   51 

+  12 

2  0 

2-5 

H  el  wan 

7-1 

129 

e  2   10 

+  22 

3  35 

?L 

(3-6) 

9-8 

I'onipi'ii 

10-3 

310 

4   IS 

?S 

(4    18) 

-19 

(6-3) 

— 

Molgnido 

10 -9 

343 

e  3      (1 

1-17 

i  4  57 

+    5 

0  6-2 

6-8 

Hocca  di  I'a 

la 

12   1 

310 

i  3      !) 

1      9 

i  6      '.) 

?L 

(i  6-2) 

7-4 

Zagrcl) 

\.K. 

13-2 

33  1 

V  3    22 

!      6 

i  5    13 

-    6 

<■  71 

S-4 

.N'.W. 

13-2 

331 

<•  3    26 

1    1(1 

i  5    46 

-    3 

(•  7  -2 

9  0 

I'ola 

13  1 

32  1 

3    15? 

-    .3 

e  5   52 

-    1 

e  81 

8-7 

Hudapcst 

13-7 

313 

e  5   5  1 

?S 

(e  5   51) 

-.30 

— 

— 

I'adova 

lis 

321 

3   33 

-    3 

8      7 

.'L 

(8-1) 

18-8 

Vienna 

15-2 

337 

3   44 

4-    2 

i  7    20 

+  43 

e  8-3 

10-2 

Lenibcrg 

1 5  -4 

359 

e  4    27 

+  43 

— 

— 

e  81 

lO'O 

Innsbruck 

N.K. 

16   1 

326 

0  3   58 

+    1 

i  7      1 

-    3 

—  - 

11) -2 

N.W. 

16   1 

:!26 

i  3   56 

-    1 

— 

— 

o  9-6 

112 

Continued  un  next  paye. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Algiers 

17°9 

284 

e  4   11 

—    5 

7  30 

-   8 

— 

— 

Strasbourg 

190 

323 

0  4   21 

-   8 

e  7  57 

-    5 

— 

11-2 

Tortosa 

X.        20  -3 

295 

4   57 

+  12 

8   15 

-14 

— ■ 

16-9 

Koniersberff 

20-6 

352 

i  4    46 

_    2 

8  36 

0 

13-6 

15-4 

Hamburg- 

21-8 

336 

V  5      4 

+    1 

e  9   15 

^14 

— 

13-4 

Uccle 

22  1 

324 

u  5      3 

-    3 

e  9  24 

+  17 

— 

— 

De  Bilt 

22-6 

327 

e  6   39 

IPRi 

e  S  57 

-20 

e  12-2 

— 

Granada 

23-2 

285 

e  5   49 

+  30 

— 

■ — 

— 

— 

Kew 

24-9 

321 

— 

— 

— 

— 

■ — 

19-2 

Oxford 

25-6 

321 

— 

— 

— 

— ■ 

— 

17-8 

Upsala 

25-8 

352 

5   59 

+  13 

c  10   29 

+  11 

e  15-0 

190 

Stonyhurst 

27-3 

324 

e  7    15 

+  74 

— 

— 

— 

20-8 

Eskdalemmr 

28-3 

326 

— 

— 

ell   15 

+    7 

14-2 

— 

Additional  readings  and  notes  :  Athens  gives  also  iP=  +lm.lls.,  MX=  +2-2m.. 
To  =17h.34m.ls.  Pompeii  records  S  as  P  and  L  as  S.  Zagreb  iNE  = 
+  6m. 20s.  Pola  readings  are  given  as  at  7h.  Padova  P  has  been  in- 
creased by  3m.,  SR,  =  -8m.45s.  Konigsberg  SN  =  +8m.47s.,  iE  =  + 
+  9m.8s.  Hamburg  MX  = —15  ^m.  Granada  iP  =+ 5m. 55s.,  PRj  = 
+  8m.31s.        Stonyhurst  P  is  taken  to  be  at  17h.41m.0s. 


Mar.  8d.     Readings  also  at  oh.  (La  Paz),  llh.  (near  Batavia),  131i.  (Besangon), 
14h.  (Stonyhurst).  19h.  (La  Paz),  21h.  (Melboiu-ne  and  Rivervicw). 


Mar.  9d.     Readings  at  5h.  (La  Paz  and  Zagreb  (2)  ),  lOh.  (La  Paz),  22h.  (Nagasaki). 


Mar.  Kid.  llli.  20m.  55s.     Epicentre  33'OX.  121^-5W.  (as  on  1920  June  22d.). 

A  =  -438,  B  =  --715,  C=  +545  ;  D  =  --853,  E  =  +522  ; 

G  =  --284,  H  =  --464,  K  =  --839. 

A       Az.  P.       O-C.         S.       O-C.         L.  M. 


Lick 

X. 

4-3 

358 

e  1      6 

-    1 

i  2      1 

+    3 

— 

— 

Berkeley 

E. 

4-9 

352 

1    18 

T-    2 

e  2     1 

-13 

— 

2-3 

X. 

4-9 

352 

1    21 

+    5 

i  1   59 

-15 

— 

2-3 

Tucson 

E. 

90 

92 

3  59 

?S 

(3  59) 

-    4 

5-5 

6-8 

Victoria 

15-4 

356 

6  41 

?s 

(6  41) 

0 

6-8 

8-3 

Mazatlan 

16-5 

122 

— 

— 

— 

— 

9-3 

10-8 

Tacubaya 

E. 

241 

119 

6    16 

-47 

11      8 

+  82 

13-4 

15  0 

X. 

24  1 

119 

6    16 

+  47 

11      9 

^83 

13-7 

13-8 

St.  Louis 

25-8 

68 

e  6     5 

+  19 

13   35 

I 

e  151 

15-7 

Vera  Cruz 

26-5 

115 

(5   37) 

-16 

— 

— 

5-6 

6-6 

Oaxaca 

X. 

27-4 

119 

5   18 

-44 

— 

— 

14  4 

17  0 

C'iucago 

281 

62 

11      3 

?S 

(11     3) 

+    2 

(14-3) 

171 

Aim  Arbor 

E. 

310 

62 

— 

— 

— 

— 

18-2 

211 

Toronto 

34-3 

61 

10   11 

? 

— 

— 

i  19-4 

201 

Honolulu 

X. 

34-4 

260 

— 

— 

— 

— 

15-5 

17-4 

Georgetown 

E. 

36  1 

08 

e  13  47 

?s 

(e  13  47) 

+  36 

e  21  5 

22-7 

X. 

361 

68 

e  13  47 

?s 

(e  13  47) 

+  36 

e  21  2 

21-3 

Wasliington 

301 

68 

— 

— 

e  13     5 

-   6 

— 

20-2 

Cheltenham 

E. 

36-2 

68 

— ■ 

— 

— 

— 

e  191 

22-4 

X. 

36-2 

68 

— 

— • 

— 

— 

e  14-6 

221 

Ithaca 

36-3 

62 

— 

— 

— 

— 

181 

— 

Ottawa 

37  0 

59 

— 

— 

— 

— 

e  171 

19-4 

Fordhaui 

38 -4 

64 

e  16   59 

l 

e  20      3 

?L 

e  22-2 

— 

Xorfhficld 

39-2 

59 

— 

— 

— 

— 

c  201 

— 

Halifax 

45-6 

58 

— 

— 

e  40     5 

t 

e  50  0 

— 

Dyce 

X. 

76-4 

29 

— 

— 

— 

— 

411 

— 

Edinburgh 

76-8 

30 

— 

— 

— 

— 

37  1 

45-2 

Eskdalemnir 

77-2 

30 

— 

— 

e  22     5 

-14 

34  1 

41  2 

Bidston 

78-3 

32 

24    45 

?SR. 

31   57 

> 

(360) 

45S 

Stonvhurst 

78-5 

32 

— 

— 

— 

— • 

41  1 

Oxford 

80-4 

33 

— 

— 

— 

— 

— 

45  5 
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A 

Az. 

P. 

O  -C. 

S. 

0-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

De  Bllt 

83°0 

30 

— 

— 

e  23  11 

+  14 

e 

351 

46-6 

Hamburg 

83-8 

27 

— 

— 

— 

— 

e 

401 

44-4 

Paris 

84-2 

33 

— 

— 

e  23     0 

-10 

421 

441 

Coimbra 

84-2 

45 

e  16  22 

?PR, 

— 

— 

39-9 

44-4 

Koniarsbere: 

86-3 

20 

— 

— 

— 

— 

e 

46-4 

49  0 

Strasboivrsr 

K.        86-7 

30 

— 

— 

— 

— • 

e 

44-6 

53-5 

Bcsangon 

87-0 

32 

— 

— 

22  56 

-45 

— 

47  1 

Tortosa 

X.        88  -9 

40  (e  17      5) 

?PR, 

— 

— 

e 

171 

481 

Innsbruck 

89-2 

30 

— 

— 

— 

— 

e 

441 

— 

Barcelona 

89-3 

38 

— 

— 

— 

— 

e 

32-7 

51-9 

Moncalieri 

89-4 

33 

e  20  23 

IPRi 

34   45 

? 

45-6 

52-2 

Vienna 

90-4 

25 

e  13   11 

-    7 

— 

— 

e 

39-9 

49-4 

Budapest 

921 

25 

e  13   11 

-17 

— 

• — 

e 

47-2 

— 

Pola 

92-2 

29 

— 

— 

e  24      5  ? 

-32 

— 

49-9 

Zagreb                  x 

.E.        92-3 

28 

— 

— 

— 

— 

391 

50-3 

Algiers 

931 

40 

— 

— • 

— 

— 

0 

481 

511 

Additional  readings  and  notes  :   Lick  gives  also  iPN  =  +  lm.l2s.  and  +  lm.l8s., 
iPE  =  4^1m.l9s.,  iZ  =  +lm.46s.  Berkeley  MZ  =  +3-7m.  Mazatlan 

readings  are  given  as  at  13h.  Tucson  readings  increased  by  5m.  Tacu- 
V)aya   readings  are  given  as  at  7h.  Chicago  gives  S   as  P  and  L  as  8. 

Ann  Arbor  LX  =  +  14  -gni.  Honolulu  LE  =  -r  17  -Ini.  Georgetown  SX  = 
+  19ni.4s.  Cheltenham  eX=+19m.l4s.  Ithaca  L=+19-2m.   and 

+  21-7m.  Fordham  ePX  = +17m.ls.  Xorthfield  L  = +23  Im.  Bid- 
ston  P  =  +26m.29s.  De  Bilt  MX  =  +4S-4m.  Hamburg  MX  =  +460m.. 
MZ  =  +51  Im.  Coimbra  LX  =  +38-9m.  Strasbourg  MX  =  +51  Om. 

Zagreb  MXW  =  +o51m.  Helwan  gives  tremors  at  12h. 


1922.     Mar.  lOd.  16h.  52m.  15s.      Epicentre  22°0S.  180°  0. 


(as  on  1921  April  25d.). 

•927,   B=  000,    C=--375;  D=000,  E 

G  =  +  -375,  H  =  000,  K  =  -  -927. 


1000; 


The  observations  would  be  improved  by  moving  the  epicentre  0"-5S.,  but  the 
old  origin  is  retained  for  convenience  of  comparison.  A  depth  0  060  of  focus 
below  normal  is  a.ssumed  on  this  occasion.  On  1921  April  25d.  a  depth  0  040 
was  assumed,  and  on  1917  May  24d.  19h.  some  depth  was  .suspected,  but 
none  assumed. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-C. 

s. 

0-C. 

L. 

M. 

^ 

^ 

m.  s. 

s. 

ni.   s. 

s. 

m. 

ni. 

Apia 

-0-9 

11-3 

45 

2    42 

+  6 

i  3    13 

-87 

3-5 

— 

Wellington 

^2-4 

19-8 

191 

— 

— 

e6    27 

-60 

— 

10-2 

Christchuicb 

-2-8 

22-4 

194 

9    39 

?S 

'9    39) 

+  84 

13-2 

16-2 

Riverview 

-3-5 

280 

239 

e5    17 

-16 

i  9    48 

-  6 

el2-6 

15-2 

Sydney 

K.      -3-5 

280 

239 

5    27 

-  6 

(9    51) 

-  3 

9-8 

13-0 

Melbourne 

-4-1 

34  0 

234 

fe  6      3) 

-24 

e6      3 

?P 

el8-8 

21-4 

Honolulu 

-5-4 

48-4 

28 

— 

— 

il4     12 

-36 

— 

— 

Perth 

-60 

57-2 

245 

— 

— 

16    31 

-  3 

34-5 

— 

Manila 

-6-7 

68-5 

297 

p  10    30 

+  6 

(19      6, 

-20 

19-1 

— 

Tokvo 

-6-7 

691 

327 

e  10    46 

+  18 

p  13    28 

?1'R, 

— 

— 

Osaka 

-6-8 

70-7 

322 

— 

— 

16    42 

— 

19-8 

Mizusawa 

K.     -6-8 

711 

330 

10    42 

+  2 

— 

— 

— 

— 

Hatavia 

-6-9 

72-1 

270 

i  10    53 

+  7 

i  19    35 

+  8 

— 

— 

Talhoku 

-6-9 

73-7 

306 

e  11     10 

+  13 

— 

— 

— 

— 

Zi-ka-wei 

-71 

77-3 

313 

i  11     21 

+  3 

— 

— 

— 

— 

Hong  Knng 

-7-1 

78-0 

300 

11     24 

+  2 

20    35 

-  2 

— 

28-1 

Berkeley 

-7-2 

80-7 

42 

e  11    42 

+  3 

— 

— 

p20-7 

— 

7..     -7-2 

80-7 

42 

i  11    31 

-  8 

— 

— 

e20-8 

— 

Lick 

N.     -7-2 

80-9 

43 

el5     45 

?PR, 

— 

— 

— 

— 

Victoria 

-7-4 

86-7 

34 

— 

— 

— 

— 

14-4 

27-2 

Colombo 

-7-7 

1020 

273 

22    45 

•> 

— 

— 

— 

— 

La  Paz 

-7-7 

102-9 

114 

c  15    39 

?PH, 

i  23      7 

-121 

— 

— 

Chicago 

-7-8 

106-2 

51 

24     36 

V 

28     23 

'^ 

— 

— 
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for 

Focus 

A 

Az. 

P. 

m. 

s. 

Georgetown      e. 

— 

113 

4 

56 

— 

Washington 

— 

113 

4 

56 

— 

Ottawa 

— 

115 

4 

49 

— 

Konigsberg 

— 

143 

8 

340 

18 

48 

Edinburgh 

—  - 

146 

0 

3 

(18 

57) 

Eskdalemuir 

— 

146 

6 

4 

18 

54 

Hamburg 

— 

147 

5 

350 

i  18 

55 

Stonyhurst 

— 

148 

1 

3 

el9 

15 

Bidston 

— 

148 

5 

4 

20 

0) 

De  Bilt 

— 

149 

7 

354 

i  19 

9 

Budapest 

— 

150 

3 

334 

18 

42 

Oxford 

— 

150 

3 

2 

i  19 

6 

Vienna 

— 

150 

7 

337 

i  19 

1 

Ilelwan 

— 

150 

9 

292 

19 

7 

IJcclp 

— 

151 

0 

353 

(>  19 

1 

Belgrade 

— 

151 

7 

328 

e  19 

11 

Strasbourg        e. 

— 

152 

8 

349 

19 

14 

Zagreb 

— 

152 

9 

335 

e  19 

9 

Paris 

— 

153 

2 

356 

el9 

13 

Pola 

— 

154 

5 

337 

el9 

32 

Moncalieri 



156 

2 

346 

e  19 

10 

Pompeii 



157 

6 

330 

19 

26 

IJoeca  di  Papa 

— 

157 

6 

335 

i  18 

21 

Barcelona 

— 

160 

5 

355 

e20 

4 

Coimbra 



160 

5 

19 

e  25 

45 

Tortosa               x. 

— 

161 

2 

359 

20 

1 

Granada 



164 

5 

11 

19 

28 

Algiei-s 

— 

165 

0 

351 

e  19 

20 

o-c. 


[-59] 
L-53] 
[-57] 

[-57] 

[-46J 

[-24] 

[-50] 

[-56] 

[-50] 

[-56] 

-47] 

-46] 

-51] 

-47] 

-30] 

-53' 

-40" 

?PR, 

[-  8] 
[-441 
[-52] 


m.  .s. 
i22  58 
e26  19 
e27  53 
e  21    34 

i28     17 


20  0 

e22  12 

i  41  9 

i  22  28 

e22  15 

i  22  4 

e  22  18 

e  21  45 

p26  44 

26  6 

19  45 

36  45 

29  13 

24  5 


O-C. 


-98 

-20 

?PR, 


?P 
'PRi 


?PR, 

?PR, 
?PRi 
?PR, 
?PR, 


'PR, 


L. 
m. 


e31-2 


144-2 
P67-8 


e44-6 


e31-7 
e23-8 


e  33-0 
33-6 
42-9 

e  25-4 

47-4 

e49-8 

36-8 


M. 


25-1 
40-4 


41-2 
26-8 


52-7 
34-6 


25-2 
53-2 


Additional  readings  and  note.s  :    Chrlstchurch  readings  are  diminished  by  Ih. 
Svdnev  gives  also  8  =  — Sm.lo.s.  Rivervlew  alternative  IS  =  ^9in.56s., 

T„  =-l(;h.51m.49s.  Melbourne  SR,  -  -llm.los..  SRo.  =  +14m.l5s.  Perth 
PRi  =^  -f- 9m. 31s.,  PR,  =  —12m. 20s.  Readinirs  are  increased  bv  Ihr.  Manila 
S=-16m.8s.  Osaka   MX=~20-4m.  Mizusawa    PX  -  -  10m.43s. 

Batavia  i=— 23m.0s.  Berkeley  iZ^— 13m.2Ss.  La  Paz  i  =  — 17m. 51s., 
iSR,  =  +  24m. 24s.,  i  =  +  27m. 7s.  Konigsbere:  PX  =  -f  18m.52.s.  Edin- 

burgh gives  [P]  as  M.  Eskdalemuir  iX  = -22m.21s.,  iE?  = +40m.34s. 

Viemia    iPE  =  — 20m.7s.,   iZ  =  —  20m.l2s..    and     +20m.21s.  Uccle   e  = 

-21ni.20s.,    and     +25m.39.«.  Belgrade    PR, X  = -19m. 46s.,    PRiE  = 

-19m. 56s.,    SR,X  = -22m.28.s.,    SR,E  = +23m.41s.  Strasbom-g   PV -= 

-rl8m.59.s..    PX  = -19m.l2s..    eL  =  +80Sm.  Zagreb    i=^19m.l8s., 

Granada  PR,  = +20m. 30s.,  PR,  = -^ 25m. 25s.  Algiers   ?  = -f27m.5.s. 

Mar.  lOd.  Readings  also  at  Ih.  (La  Paz),  4h.  (near  Manila).  9h.  (Kobe,  Osaka,  and 
Xagova),  lOh.  (St.  Louis).  17h.  (near  Granada),  21h.  (near  Rocca  di 
Papa),  231i.  (Apia). 

Mar.  lid.  Readings  at  Oh.  (near  Osaka  and  Kobe),  Ih.  (Tifiis),  6h.  (Pnebla), 
7h.,  9h.,  and  14h.  (La  Pa^),  15h.  (Pola  and  Zagreb,  and  near  Rocca  di 
Papa),  16h.  (Zagreb  and  near  Rocca  di  Papa,  Adelaide,  and  Titlis), 
17h.  (La  Paz).  18h.  (Zurich). 


1922.     Mar.  12d.  16h.  51m.  45s.      Epicentre  38°  OS.  73°  5W 


(as  on  1920  Aug.  20d.). 


A  = 

+ 

224, 

B  =  - 

755,  C  =  --616  ;         D 

=  --959, 

E  =  - 

•284  ; 

G  = 

-175.   H=  + 

590,   K  = 

-•788. 

A 

Az.            P. 

O-C. 

S. 

O-C. 

L. 

M. 

, 

0          m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

22  0 

14          5    15 

+  10 

e  9   21 

+  16 

i  11-6 

13-6 

Rio  de  Janeiro 

E. 

30  0 

69      e  6   23 

—     o 

11    19 

-15 

16-3 

16-8 

X. 

30-0 

69      c  6    19 

-   9 

11   19 

-15 

15-8 

16  8 

C:apetown 

71-2 

119          — 

— 

20  51 

+  11 

33-6 

39  2 

Washington 

77-0 

357          — 

— 

— 

— 

c  48-2 

— 

Ithaca 

80-5 

358          — 

— 

— 

— 

45-2 

— • 

Chicago 

80-6 

350        11    25 

-58 

22  22 

-   8 

e  33-2 

— 

Ann  Arbor 

N. 

80-S 

353          — 

— 

— 

— 

20-6 

— 

Toronto 

81-8 

356          — 

— 

19   27 

? 

e  360 

— 
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A        Az.  P.          0-C.          S.  O-C.  L.  M. 

J          „  m.  8.           6.  m.  8.  s.  m.  m. 

Ottawa                           83-4     359  —             —  i  23     0  -   1  e  36-2  — 

Melbourne                       96-3     210  —              —  —  —  e  46-8  52-6 

San  Fernando                970       49  —              —  —  —  55-0  590 

Riverview                       97  1      217  —              —  e  24  23  -64  e  46-2  49-2 

Victoria                           97  1     329  —              —  24  30  -57  37-3  54  0 

Rio  Tinto                        97-6       47  30   15          ?  —  —  —  B8-2 

Coimbra                           98-2       43  15   57           ?  e  26  57  -t-79  e  43-9  57-2 

Honolulu                 X.     98-9     290  —              —  e  46  24  ?  51-5  53-2 

Granada                           99  0       50  —              —  —  —  e  50-6  53-4 

Algiers                            102-6       52  —              —  —  —  e  52-2  62-2 

Tortosa                    X.   103-8       49  —              —  —  —  50-0  63-7 

Barcelona                      105-2       50  —              —  —  —  e48-8  57-8 

Marseilles                E.   108-1        48  —              —  —  —  e  58-2  — 

Oxford                            109-5       38  i  28  38        ?S  (i  28   38)  +74  —  62-8 

Bidston                          109-7        37  25   15         ?S  (25   15)  -130  (39-3)  66-2 

Paris                               109-8        41  —              —  i  36  37  ?SR,  52-2  61-2 

Kew                                109-9       38  58   15          ?L  —  —  (58-2)  70-2 

Stonvhurst                    110-2       37  e  24   45        ?S  —  —  57-8  70-2 

Moncalieri                     110-5       47  e  28  50         ?S  35  46  ?  51-5  67-8 

Besangon                      110-7       45  —             —  —  —  54-2  — 

Eskdalemuir                 110-8       35  e  19  27      ?PRi  e  28  52  -^77  48-2  63-8 

EdinburKh                    111-2       34  29     9        ?S  40   15  ?  58-2  65-4 

Rocca  di  Para       e.    111-8        51  e  19   15      ?PRi  —  —  e  56-8  61-4 

X.   111-8        51  —              —  —  —  e  59-8  64-8 

Ucclc                              111-9        40  —              —  e  29     6  4-81  —  620 

Florence                         1 12  0        50  37   50          ?  —  —  —  63-2 

Strasbours              e.   112-5        45  —              —  —  —  55-2  66-4 

X.   112-5        45  —              —  —  —  56-2  66-3 

Dvce                         X.   112-5        32  —              —  —  —  63-2  — 

De  Bilt                           113-0        40  e  19  45      ?PR,  e  29  27  +93  e53-2  62-7 

Innsbruck            X.e.   113-9       48  —              —  —  —  e53-4  66-2 

Pola                                114-1        50  —              —  e  24   15  J  —  71-4 

Zasreb                            115-9        50  —              —  —  —  53-2  68-5 

Hamburg                      116-3        40  —             —  —  —  e  60-2  70-4 

Athens                           117  1        60  —              _  _  _  67-2  73-2 

Vienna                            117-3        46  —              —  —  —  e  59-2  66-2 

Belgrade                 x.   llS-2       52  —             —  e  61   21  ?  e  68-3  72-3 

Helwan                          118-8        73  e  20   20      JPRi  —  —  61-8  75-2 

Kodaikanal                   141-9     129  71    15        ?L  —  —  79-6  81-4 

Bombay                        145-0     116  69  14        ?L  —  —  (69-2)  — 

Manila                           153-3     213  —             —  —  —  e84-2  — 

Taihoku                  e.   161-8     229  —             —  —  —  e  91-8  — 

Zi-ka-wci                       166-0     245  e  20     9    [  -   3]  —  —  —  52-6 

Additional    readings    and    notes:     La    Paz    gives    also  iS=+9m.32s.,  To  = 

16h.51m.52s.              Chicago  L=+50-2m.  Toronto  i  = +24m.3s.,  cL  = 

+  33-0m.              Ottawa  eSRiE  = +28m.l5s.,    LE=+38-2m.,  and     +64 -2m. 

San  Fernando  MN=+59-8m.  Riverview  MN=-+49-5m.  Coimbra 

MN  =  +57-.3m.           Honolulu  eE  = +47m.l5s.  Granada  MN  = +58 -6m. 

Algiers  MN  =  +54-8m.  Marseilles  eI;X  =  +57-2m.  Bidston  P  = 

+  30m. 57s.,     8=+35m.46s.  Moncalieri  MX  =+65 -4m.  E.skdalemuir 

e=+34m.52s.                Uccle  MX  =  +61 -6m.  Strasbourg  LV=+58-2m. 

Dc  Bilt  MX  = +65 -3m.  Zagreb  MX W  =69  6m.  Hamburg  MX  = 

+  65 -6m.,    MZ=+67-6m. 


Mar.  12d.  Readings  also  at  lib.  (Perth).  12h.  (Christclnirch,  Riverview,  Wel- 
lington, Adelaide,  and  Mcihourne,  also  near  Tacubaya,  Vera  Cruz,  and 
Oaxaea),  17h.  (l,a  I'az).  ISh.  (Riverview),  19h.  (Rio  Tinto  and  near 
Oaxaca  and  Tacul)aya),  20h.  (Vera  Cruz). 


Mar.  l.'{cl.  |{eadings  at  Oh.  (La  Paz,  Simla,  Bombay,  and  .-Vzores),  Ih.  (La  Paz), 
">h.  (Kobe  and  La  Paz),  13h.  and  14h.  (La  Paz),  15h.  (Mizusawa),  16h. 
(La  Paz  and  near  Mizusawa),  ISh.  (La  I'az),  20h.  (Tokyo  and  La  Paz), 
2th.  (Manila  and  near  Zurich). 


Mar.  14d.     Readings  at  Ih.  and  2h.  (Tiflis).  ."ih.  (Azores),  llh.  (Zi-ka-wei),  15h. 
(Manila),  17h.  (near  La  Paz). 
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Mar.  15d.  3h.  27m.  42s.     Epiceutru  25^0X.  2°-0K. 

A  =  +  -906,  B  =  +  035,  C  =  +  -423  ;  D  =  +  035,  E  =  -  -999  ; 

G  =  +-422,  H=+015,  K  =  --906. 

S.  O  -C. 

m.  s.  s. 

i  5  53        +7 

7   55        +27 


—       16  31?        ?L 


Additional  readings:  AUriers  gives  also  e  = -+-6m.38s.,  i=+7in.40s.,  and 
+  9m.8s.  Granada  iSE  = +5m.25s.  All  these  readings  have  been 
diminished    by    7m.  Coimbra    ePE  =3h.l0m.7s.,    MN  =  +14-2m.,    T„  = 

3h. 23m. 33s.  ;    perhaps  the  P  belongs  to  a  small  shock  corresponding  to  one  of 
the  readings  in  the  notes  to  the  day.  Do  Bilt  MX  =  +  23  -om. 

Mar.  15d.  5h.  12m.  35s.     Epicentre  39°  ON.  22°  OE. 

A  =  +  -721,  B  =  +  -291,  C  =  +  -629  ;  D  =  +  -375,  E  =  -  -927  ; 

G  =  +  -584,  H  =  +  -236,  K  =  -  -777. 

De  Bilt  records  that  the  shock  was  felt  at  Domokos,  which  is  close  to  this  origin. 
A       Az.  P.       0-C.         S.         O-C.        L.  M. 


ery  rough. 

A 

Az. 

P. 

O-C 

o 

m.  8. 

s. 

Algiers 

11°  8 

4 

— 

— 

Granada 

131 

340 

i  3      1 

-13 

Tortosa           n. 

15-9 

356 

— 

— 

Barcelona 

16-4 

0 

— 

— 

Coimbra 

17-5 

333 

e  4   27 

+  16 

Moncalieri 

20-5 

11 

e  4  43 

-   4 

Zagreb 

23-6 

24 

— 

— 

Paris 

23-8 

1 

— 

— 

.Strasbourg 

24  0 

9 

— 

— 

Uccle 

25-9 

3 

— 

— 

De  Bilt 

27-2 

4 

— 

— 

Bidston 

28-7 

354 

— 

— 

Stonyhm-st 

29  1 

355 

c  8  48 

?PR, 

Eskdalemuir 

30-5 

354 

— 

— 

Edinburgh 

311 

354 

18  18 

?L 

L. 

M. 

m. 

m. 

e  5-7 

13-3 

6-9 

9-8 

9-3 

15-4 

110 

12-6 

10-9 

140 

10-9 

170 

12-3 

15-7 

12-3 

13-3 

16-3 

— 

14-3 

— 

14-3 

220 

(16-5) 

26-3 

19-8 

16-3 

— 

(18-3) 

— 

Q 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

1-7 

127 

i  0   24 

-   2 

(i  0  44) 

-    4 

i  0-7 

10 

Mostar 

E. 

5-3 

326 

e  0  55 

-27 

i  2  28 

+    3 

— 

2-8 

X. 

5-3 

326 

e  0  57 

-25 

i  2  35 

+  10 

— 

3-0 

Belgrade 

E. 

5-9 

344 

e  1   29 

_   2 

e  2  51 

+  10 

— 

3-8 

X. 

5-9 

344 

e  1   30 

-    1 

e  2  57 

+  16 

— 

3-8 

Rocca  di  Papa 

7-6 

294 

e  1   43 

-12 

— 

— 

i4-5 

5  0 

ZaCT'eb 

x.w. 

8-1 

329 

c  1   57 

-   6 

— 

— 

i  4-6 

5-2 

Pola 

8-4 

316 

2     7 

0 

e  4  43 

+  56 

e  5  0 

5-4 

Budapest 

8-8 

347 

4  17 

?L 

— 

— 

(4-3) 

— 

Padova 

9-8 

314 

3   25 

+  58 

— 

—- 

— 

6-9 

Vienna 

10-0 

338 

e  2  24 

-   6 

e  4  13 

-16 

i  5-3 

6-9 

Strasbourg 

140 

318 

— 

— 

— 

— 

7  4 

— 

De  Bilt 

17-6 

324 

— 

— 

— 

— 

e  8-0 

— 

Additional  readings  and  notes:  Athens  gives  also  MN  =  +0-9m.,  T„  = 
5h.l2m.41s.  Mostar  iPE  =  +lm.l6s.,  PR.E  =  +lm.56s.,  PRiN  =  +2m.5s., 
readings  all  increased  by   Im.  Belgrade  ePE  = +lm.49s.,  readings  all 

increased  by  2m.         Rocca  di  Papa  eN  =  -^  lm.49s.,  readings  all  increased  by 
Im.         Zagreb  iNE  = +4m.27s.,  MXE  = +50m.  Pola  MX  = +5  ^m. 

Mar.  lod.  Readings  also  at  2h.  (La  Paz),  3h.  (Colombo,  Capetown,  Helwau.  La 
Paz,  Pompeii,  and  Rocca  di  Papa),  4h.  (Apia),  9h.  (Taihoku),  15h.  (near 
Oaxaca),  21h.  (La  Paz). 

Mar.  16d.  14h.  56m.  50s.     Epicentre  6°0X.  37°0E.  (as  on  1919  June  30d.). 
A  =  +  -794,  B  =  +  -599,  C  =  +  105  ;         D  =  +  -602,  E  =  - -799  ; 
G  =  +  083,  H  =  +  063.  K  =  -  -994. 

O-C. 

s. 
Helwau 
Tiflis 
Algiers 
Zagreb 
Vienna 
De  Bilt  530     337         —  —         —  —      e  28-2       300 

Zagreb  gives  also  MNW=  +28  •2m. 


A 

Az. 

P. 

O-C. 

S. 

„ 

(, 

m.  s. 

s. 

m.  8. 

24-4 

348 

e  5  32 

0 

9  47 

36-3 

10 

— 

— 

— 

43-7 

320 

— 

— 

— 

43-8 

339 

e  8   28 

+    4 

— 

45-7 

341 

e  8  39 

+    1 

— 

53  0 

337 

— 

— 

— 

L. 

M. 

m. 

m. 

e  18-2 

e  25-8 
24-2 

13-3 

33-2 
25-2 

42 

Mar.  16d.  18h.  31m.  18s.     Epicentre  3o°0N.  143°0E.  (as  on  1920  Nov.  8d.). 

A  =  -  -654,  B  =  +  -493,  C  =  +  -574  ;         D  =  +  -602,  E  =  -r  -799  ; 
G  =  --458,  H=+-345,  K  =  --819. 

A        Az.  P.        0-C.  S.  O-C.       L.  M. 


Tokyo 

2-8 

285 

i  0  39 

—    5 

i  1  10 

—   7 

— . 

1-4 

^lizusawa 

E. 

4-4 

340 

1      4 

-   4 

1  48 

-13 

— 

— 

N. 

4-4 

340 

1      3 

—    5 

1  49 

-12 

— 

— 

Osaka 

0-2 

270 

2     0 

+  25 

3     0 

+  11 

— 

3-9 

Kobe 

6-4 

266 

e  2     0 

+  22 

2  28 

-27 

31 

4  1 

Zi-ka-wei 

Z. 

18-4 

266 

e  4   14 

-   8 

e  7   50 

+    1 

— 

120 

De  Bilt 

So -4 

336 

— 

— 

— 

— 

e  44-7 

54-2 

Zagreb 

861 

326 

— 

— 

— 

— 

46-7 

54-7 

Uccle 

86-7 

336 

— 

— 

— 

— 

e  44-7 

— 

Bidston 

86-8 

340 

— 

— 

— 

— 

— 

56-7 

Strasbourg 

E. 

87-4 

331 

— 

— 

— 

— 

49-7 

— 

A 

Az. 

P. 

O-C. 

s. 

o 

m.  s. 

s. 

m.  s. 

Lick 

0°9 

18 

0  11 

-    3 

i  0  30 

Berkeley 

1-4 

352 

e  0  21 

0 

— 

Victoria 

11-9 

355 

— 

- — 

— 

Cliicago 

27-0 

68 

— 

— 

- — 

Toronto 

32-6 

64 

— 

— 

— 

Washington 

35-3 

72 

— 

— 

— 

Additional  readings  and  notes:    Tokyo  gives  also  MX  =+1 -301.     AU  these 
readings  have  been  diminished  by  Im.  Osaka  MNT  =  +3 -em.  Kobe 

MN  =  +3-3m.  De  Bilt  MN= +54  0m. 


Mar.  16d.  23h.  11m.  20s.      Epicentre  36"-5N.  122''0W.  (as  on  1920  Oct.  5d.). 

A  =  -  -426,  B  =  -  -682,  C  =  +  -595  ;  D  =  -  -848,  E  -  +  -530  ; 

G  =  --315,  H=--504,  K  =  --804. 

O-C.  L.  M. 

s.  m.  ni. 

-L   5  —  — 

—  eOS  1-6 

—  5-8  7-3 

—  e  13-3  — 

—  9-4  — 

—  e  16-3  — 

Lick  gives  also  iPZ  =  +21s.,  iN  =  +37s.,  iE  =  +398.,  iN  =  +48s.,  INB  =  +50s., 
and  iN  =  +56s. 


Mar.  16d.  Readings  also  at  Ih.  (Taihoku),  4h.  (Vienna,  Innsbruck,  and  Zagreb), 
5h.  (Taihoku,  Manila  (2),  Zi-ka-wei,  Tiflis,  Strasbourg,  and  Port  au 
Prince),  9h.  (Riverview),  12h.  (near  Nagoya),  13h.  and  19h.  (Mizusawa). 


Mar.  17d.  Readings  at  Oh.  (near  Kobe  (2)  ),  12h.  (Budapest),  13h.  (Vienna, 
La  Paz,  Manila,  Riverview,  Adelaide,  and  Melbouiue),  14h.  (De  Bilt), 
16h.  (La  Paz),  17h.  (Manila,  Riverview,  Adelaide,  and  La  I'az), 
211i.  (Batavia,  near  Mizusawa,  and  near  Manila),  23h.  (near  Kobe). 


Mar.  18d.  8h.  58m.  Os.     Epicentre  37''0N.  138°-5E.  (a«  on  1920  Feb.  19d.). 

A  =  -  -599,  B  =  +  -529,  C  =  +  -602  ;  D  =  +  -663.   E  =  +  -749  ; 

G---451,   H=  i^-399.  K  =  --799. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Tokyo 
Nagoya 
.Mizusawa 
Osaka 

1-6 

2  'J 
3-5 

142 

214 

44 

227 

i  0  33 
0  45 
0  49 

+    9 
rll 

+    4 

0  39 

1  IS 
1   35 

-  6 

-  2 

i  0-8 
1-6 

2-7 

0-8 

1-8 

3-5 

Additional    readings:     Nagoya   gives    also    .MN^   :  2iiii.  Mizusawa    SN 

-rlm.23s.  Osaka  MN  =  +3-lm. 
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auatla  and  Malusra).  ( 

Mizusawa),  19h. 


Mar.  18d.      Readius^'s  also  a(    lli.  (near  Grauada  and  Malajfa),  (!h.  (La  Paz  and 
Tokyo),  7h.  (Do  Bilt  and  Uccle),  8h.  (near  Tokyo  and  Miz 


(Azores),  2111.  (near  IVIizusawa). 


Mar.  19d.     Readings  at  8h.  (La  Paz),  9h.  (Taihokii  and  Apia),  151i.  (Rocca  di 
Papa),  16h.  (La  Paz),  191i.  (Azores). 


Mar.  20d.  Readings  at  Oh.  (Lick),  8h.  (Azores),  loh.  (La  Paz),  19h.  (Tiflis  (2) 
and  La  Paz),  20h.  (near  Tacubaya),  21h.  (near  Tacubaya,  Vera  Cruz,  and 
Oasaca). 


Mar.  21d.  16h.  56in.  12s.     Epicentre  33°-0N.  50°0E. 

A  =  +  -539,  B  =  +  -643,  C  =  +  -545  ;  D  =  +  -766,  E  =  -  043 

G  =  +  -350,  H  =  +  -417,  K  =  -  -839. 


A 

Az. 

P. 

0-C 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Helwan 

16-3 

264 

i  3  56 

0 

7   10 

+    8 



12-9 

Lemberg- 

25-5 

319 

— 

— 

e  10  36 

1-  23 



12-7 

Pola 

30-2 

304 

— 

— 

e  11  39 

+    2 

— , 

19-4 

Innsbruck 

32-4 

309 

i  6  53 

+  1 

i  12  10 

-   4 



Strasbourg 

35  0 

310 

— 

(e  13   48) 

+  53 

e  13-8 



Hambui'g 

35  0 

320 

— 

— 

e  13  48 

+  53 

e  20-4 

22-5 

De  Bilt 

37-4 

314 

— 

— , 

e  22-8 

27-7 

Uccle 

37 -C 

312 

0  7   35 

0 

e  16  23 

?SR, 

— 

Kew 

40-0 

314 

— 



2-8 

Eskdaleiuuir 

4'2-8 

320 

— 

— , 

e  14  48 

+    3 

23-8 

Bidstou 

43-2 

317 

15  41 

?s 

(15  41) 

+  50 

18-0 

28  1 

La  Paz 

122-3 

270 

41  50 

?SR, 

— 

— 

— ■ 

— 

Innsbruck  gives  also  ePNE  =  +6ni.55s. 


Mar.  21d.  Readings  also  at  3h.  (ADzusawa  (2)  ),  4h.  (De  Bilt),  lOh.  (near  Mizu- 
sawa), llh.  (Sydney  and  Riverview),  12h.  (Adelaide),  18h.  (Taihoku  and 
Strasbourg). 


Mar.  22d.  22h.  29m.  25s.     Epicentre  37°-5N.  90°-0W. 

A  =  -000,  B  =  --793,  C=  +  -609;  D  =  -1000,  E=000; 

G=000,  H  =  --609,  K  =  --793. 

A       Az.  P.       O-C.  S.         O-C.       L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m.           m. 

St.  Loiiis 

11 

352 

i  0   14 

-   3 

i  0  35 

+   4 

—         0-7 

Chicago 

4-6 

23 

1   53 

+  42 

2  33 

+  27 

4-0           — 

Ann  Arbor      e. 

6-8 

43 

5  53 

?L 

— 

(5-9)         — 

Georgetown 

10-2 

78 

e  4  21 

-14 

Wasliingtou 

10-2 

78 

5  45 

?L 

— 

(5-8)         — 

Ithaca 

11-4 

61 

e  5  32 

?L 

— . 

— 

(e5-6)         — 

Ottawa 

13-2 

49 

— 

— 

• — 

— 

e  6-3           — 

Additional  readings 

:    Ann 

Arbor  gives 

also 

PN  =  +  6m.  23s. 

Georgetown 

eN=  +4m.358. 

Ithaca  S  = 

+  6m.l8. 

Mar.  22d.     Readings  also  at  Oh.  (Tiflis),  14h.  (Apia),  22h.  (St.  Louie). 


Mar.  23d.     Readings  at  2h.  (St.  Louis  and  Chicago),  3h.  (Taihoku),    4h.  and  5h. 
(Porto  Rico),  20h.  (La  Paz). 


44 
1922.     Mar.  24d.  12h.  21m.  50s.      Epicentre  45°0N.  22°  OE. 

A  =  +  -656,  B  =  +  -265,  C  =  +  -707  :  D  =  +  -375,  E  =  —  ■927  ; 

G  -  +  -656,  H  =  +  -265,  K  =  -  -707. 

A       Az.  P.       O-C.        S.  O-C.         L.  M. 


o 

o 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Belgrade 

11 

261 

i  0 

28 

+  11 

i  0  33 

+    2 

— . 

0-8 

Sarajevo 

2-8 

246 

iO 

42 

2 

— 

— 

— 

Budapest 

3-2 

321 

e  0 

56 

+   6 

e  1  30 

+    2 

— 

— 

Mostar 

3  1 

241 

e  0 

43 

-10 

i  1   18 

-16 

— 

2-8 

Sinj 

10 

253 

i  0 

52 

-10 

1  1   35 

-15 

— 

20 

Zagreb 

1-3 

283 

1 

14 

+   7 

1  1   55 

-   3 

— 

2-2 

Lemberg 

5U 

15 

e  1 

52 

+  35 

— 

— 

e  3-3 

5-4 

Vienna 

50 

312 

1 

32 

+  15 

2  43 

+  26 

— 

3-8 

Pola 

5-7 

271 

e  1 

34 

+   6 

— 

— 

i  2-9 

3-4 

Pompeii 

6-9 

235 

2 

5 

+  20 

3      0 

-   7 

— 

3-6 

Padova 

71 

276 

1 

21 

-27 

3   49 

+  36 

3-8 

5-7 

Athens 

7-2 

169 

2 

3 

+  14 

3   42 

+  27 

41 

4-6 

Rocca  di  Papa 

7-5 

247 

i  1 

48 

-    6 

i3   16 

-   8 

4-2 

Innsbruck 

7-7 

291 

i  2 

5 

+    8 

e  3   35 

+   6 

e  4-3 

4-5 

Florence 

7-8 

265 

1 

57 

-    1 

3  40 

+   9 

4o 

Zurich 

9-6 

289 

e  2 

27 

+    3 

— 

— 

— 

— 

Konigsberg 

9-9 

355 

3 

4 

+  35 

5      1 

+  35 

e  5-8 

8-7 

z. 

9-9 

355 

3 

4 

+  35 

5      3 

+  37 

6  60 

7-S 

Moucalieri 

101 

275 

2 

39 

+    8 

4   25 

-   7 

— 

6(i 

Strasbourg         e. 

101 

295 

1  2 

40 

+    4 

5      7 

+  27 

5-5 

7-0 

X. 

10-4 

295 

- 

— 

4  58 

+  18 

5-6 

7-S 

Besangon 

11-3 

287 

2 

49? 

0 

5  41? 

+  39 

6-2 

— 

Hamburcr 

11-6 

322 

e  3 

2 

+    9 

e  5   24 

+  15 

e  71 

8-7 

Marseilles 

12  0 

268 

e  3 

10 

+  11 

5   10 

-    9 

6-4 

I'ccle 

131 

303 

3 

20 

+    6 

e  0   12 

+  26 

e  7-2 

8-7 

De  Bilt 

13-2 

308 

3 

23 

+    7 

— 

7-9 

9-2 

Puy  de  Dome 

13  1 

280 

3 

10 

—   8 

— 

— 

— 

— 

Paris 

13-8 

293 

e  3 

30 

+    7 

6  45 

+  42 

7-6 

8-2 

Bai'celona 

14-8 

263 

e  3 

7 

-29 

e  6  29 

+    2 

e  7-2 

9-6 

l^psala 

151 

352 

3 

59 

+  19 

7      8 

+  34 

c  8-7 

12-2 

Kew 

161 

302 

9 

10 

?L 

— 

(9-2) 

12-2 

Tortosa 

16-2 

263 

e  3 

10 

-45 

— 

— 

e  8-2 

110 

Algiers 

16 -i 

246 

- 

— 

— 

— 

9-3 

10-7 

Oxford 

16-8 

302 

- 

— 

i  7   19 

+    6 

1  90 

11  0 

A\'.  Brom\\'ich 

17-4 

304 

3 

51 

-18 

7    10 

-15 

8-6 

— 

Bidston 

18-3 

306 

8 

43 

?S 

(8  43) 

+  56 

(11-3) 

13-2 

Eskdalemuir 

190 

312 

e4 

40 

+  11 

e  8    14 

+  12 

9-6 

13-2 

Edinburgh 

19-2 

314 

e  4 

28 

-    3 

e  8   14 

+   8 

— 

13-8 

Dyce                    X. 

19-3 

318 

- 

— 

8   29 

+  21 

i  11-7 

14-6 

Granada 

20-7 

257 

i5 

3 

+  14 

i  8  34 

-   4 

10-8 

11-6 

Rio  Tinto 

22-5 

261 

10 

10 

?L 

- — 

— 

(10-2) 

15-2 

Coimbra 

22-8 

269 

5 

19 

+    4 

9   17 

-   4 

11-5 

14-0 

La  Paz 

101-6 

258 

14 

43 

+  25 

— 

— 

48-3 

— 

Additional  readings  and  notes  :    Belgi-ade  gives  also  ME  =  +  4  -Sm.         Mostar 
MN  =  +2-2m.  Zagreb  PNE  = +lm.l7s.,  i= +lm.26s.,  and    +lm.43s., 

MNW=+2-4m.  Vicuna  iP==+lm.35s.  and    +lni.55s.  Pola  iP  ^ 

+  lm.46s.,    MN  =  +3-2m.  Athens    MN  =  +60m.,    T„  =12h.21m.53s. 

Rocca  di  Papa  ePN  =  +lm.52s.  Zurich  SRi=+4m.55s.     Epicentre 

44°25'N.   20°25'E.  Konigsberg  LENZ=+6-6m.  Moncalieri  MN - 

+  6-9m.        Strasbourg  MZ  =  +6 -em.,  P  in  the  table  is  PZ         Hambiug  iE  - 
+  5m.48s.,  iN=+6m.0s.,   MZ  =  +8-6ra..  MN  =  +8-9m.  De  Bilt  MX - 

+  9-lm.  Upsala  MN  -   r]l-6m.  Oxford  iL  = +9-6m.  W.  Brom- 

wich  e=  +3m.47s.,  i  =  +4ni.l6s.        Granada  iN  =  +8m.54s.,  MN  =  +11 -7m. 
Hehvan  gives  a  reaJding  at  12h. 


Mai'.  24d.      (teadings  also  at  3h.  (near  Mizusawa),  5h.  (Nagasaki). 


.Alar.  25(1.      Headings  at  21i.  (near  Belgrade  (2)  and  Zagreb).  12h.  (near  Nagoya, 
O.saka,  and  Kobe),  14h.  (Zurich),  16h.  (Hong  Kong),  19h.  (near  La  I'az 

(2)  ). 
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Mar.  26d.  13h.  25m.  32s.     Epicentre  41  -OS.  13o°0W. 


A  =  -  -534,  B  =  -  -534,  C  =  -  -656  ; 


Very  doubtful. 


Christchurch 

Apia 

Riverview 

Sydney 

Melbourne 

Adelaide 

Honolulu 

Victoria 

Toronto 

Batavia 

Zi-ka-vvei 

Rio  Tinto 

Uccle 

De  Bilt 


G  =  +  -464,  H  =  +  -464,  K  =  -  -755. 


D  =  --707,  E=  +-707 


38-2 

41-9 

57-3 

57-3 

.59-7 

65-5 

65-9 

90  0 

98  -3 

106-4 

119-4 

140-fi 

150 -o 

150-9 


Az. 

249 

300 

252 

252 

243 

244 

338 

8 

37 

245 

287 

79 

57 

54 


P.       O-C. 


7   40 
16   20 
c  21   31 
19  lo; 


0 
?SR, 


s. 

m.  s. 
13  40 

c  26  42 

(19   10?) 
o  30   10? 
e  32  33 


O-C. 


L. 
ni. 


+  70 
?L 
?L 


—  —    e  26     C        -159 

110   28        ?L  —  — 


1 7  -3 

IS -4 
e  29-2 

33-0 
(e  30-2) 
e  37-5 
e  32-7 

54-4 
e  75-3 
c  360 

(110-5) 
e  101-5 
e  101-5 


M. 

ni. 
22-5 
20-4 
32-5 
341 
38-7 
40-0 

57-4 
79  0 


Additional  readinc-^;  :  Apia  trives  also  P=  -r  17m. 28s.  All  these  readings  are 
given  as  at  14h.  Sydney  S  =  — 27m.l6s.?  Riverview  MX^  +32-7in.. 
To  =13h.40m.24s.  Melbourne  eSR,  =  +  33m. 22s.,  L  =  +37  -4  ?m.  Ade- 
laide iL  =  +38  •5m.  De  Bilt  eLN  =  +102-5m. 


Mnr. 


26d.  Readings  also  at  2h.  (Nagasaki),  3h.  (near  Mizusawa  and  Osaka),  6h. 
(near  Belgrade),  llh.  (Stonyhurst  and  Batavia),  14h.  (near  Mizusawa 
and  Tokyo),  15h.  (Nagasaki),  23h.  (La  Paz  and  near  Porto  Rico  and 
Port  au  Prince). 


Mar. 


?7d.      Readings   also   at   Oh.    (Mizusawa),    lOli.    (near   Tokyo), 
Padova  and  Innsbruck),  23h.  (Taihoku). 


17h.    (near 


1922.     Mar.  28d.  3h.  57m.  50s.       Epicentre   21°  OS.  67°  OW 


A=  +365,   B 


(as  on  1920  .June  7d.). 
-860,  C  =  -  -358  ;  D  =  -  -920,  E 


-391  ; 


-140,  H  =  +-330,  K 


-934. 


A  depth  of  focus  0  -010  is  assumed.     On  1920  .June  7  the  material  was  too  scanty 
to  give  any  information  about  depth  of  focus. 


Corr. 

for 

Focii« 

A 

A  7. 

P. 

O-C. 

<.., 

O-C. 

L. 

M. 

^ 

m. 

S!. 

s. 

m. 

s. 

s. 

ni. 

m. 

La  Paz 

0 

0 

4-6 

345 

i  1 

26 

+  15 

2 

3 

-  3 

2-3 

6-4 

Rio  de  Jiineiro 

E. 

-0 

6 

22-2 

101 

p5 

6 

+  6 

9 

4 

+  7 

— 

9-2 

N. 

-0 

6 

22-2 

101 

14 

46 

-14 

8 

58 

+   1 

11-4 

140 

Balboa  Hts. 

E. 

-0 

7 

32-4 

336 

6 

28 

-16 

11 

26 

-37 

— 

11-6 

N. 

-0 

7 

32-4 

336 

— 

— 

11 

42 

-21 

— 

11-8 

Porto  Rico 

-0 

8 

39-2 

2 

7 

21 

-20 

13 

2 

-42 

161 

16-6 

Vera  Cruz 

- 1 

0 

49-3 

323 

9 

15 

-^19 

- 

- 

— 

— 

— 

Tacubaya 

E. 

- 1 

0 

51-2 

320 

9 

36 

-28 

16 

45 

^24 

— 

— 

Cheltenham 

N". 

- 1 

2 

60-5 

351 

i  9 

57 

-  10 

17 

59 

-16 

27-8 

38-9 

Georgetnwn 

E. 

- 1 

2 

60-6 

351 

e  10 

10 

-  2 

18 

15 

-   1 

e  28-5 

— 

X. 

-  1 

2 

60-6 

351 

i  10 

6 

-   2 

18 

14 

-   2 

38-2 

— 

Washington 

_  1 

2 

60-6 

351 

12 

6 

?  PR, 

20 

9 

9 

399 

— 

Fordhaiii 

- 1 

2 

62-2 

355 

e  10 

19 

0        c 

18 

33 

-'  3 

e25-5 

— 

Ithaca 

_  1 

2 

64-0 

354 

i  10 

29 

-   2 

18 

55 

-   3 

e  37-2 

— 

Ann  Abov 

N. 

-1 

2 

65-1 

347 

14 

10 

?  PR, 

23 

4 

?SR, 

36-0 

— 

North  field 

_x 

2 

65-4 

357 

10 

35 

-    4 

19 

13 

-  2 

— 

— 

Toronto 

- 1 

2 

65-6 

350 

10 

34 

-   7 

19 

34 

+  16 

41-6 

— 

Chicago 

2 

65-6 

344 

10 

34 

-   7 

30 

20 

?L 

42-2 



Ottawa 

-1 

2 

66-9 

354 

i  10 

46 

-   3 

19 

26 

-  7 

e32-2 

— 

Continued  on  next  page. 
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Oorr. 

for 

Focus 

A 

Az. 

F 

O-C. 

s 

O-C. 

L. 

M. 

^ 

^ 

m. 

s. 

s. 

ni. 

s. 

s. 

ni. 

m. 

Tucson 

-1-3 

67-8 

322 

i  10 

50 

-   5 

il9 

36 

-  8 

33-8 

— 

Cape  Town 

-1-3 

74-9 

121 

i  11 

43 

T    3 

i  21 

16 

+  7 

— 

— 

Lick                   N. 

-1-3 

77-8 

320 

i  11 

54 

-  4 

122 

34 

+  51 

— 

— 

Berkeley 

-1-3 

78  5 

320 

i  11 

55 

-   7 

122 

33 

+  42 

— 

— 

San  Fernando 

-1-3 

81-2 

46 

12 

28 

r  10 

- 

- 

— 

— 

23-7 

Rio  Tinto 

-1-3 

81-6 

44 

14 

10 

? 

- 

— 

— 

37-2 

Coinib7'a 

-1-3 

82-0 

41 

12 

20 

-   3 

i  22 

31 

0 

39-7 

50-9 

Granada 

-1-4 

83-3 

47 

i  12 

28 

-   2 

122 

42 

-   3 

42-2 

50-7 

Victoria 

-1-4 

85-7 

327 

11 

26 

-78 

121 

50 

-81 

45-2 

49-1 

Algiers 
Tortosa 

-1-4 

87-7 

49 

el2 

50 

-   5 

i  23 

9 

-24 

38-2 

54-2 

-1-4 

88-0 

45 

12 

50 

-   7 

i23 

11 

-26 

— 

— 

Barcelona 

-1-4 

89-3 

45 

e  12 

59 

-   5 

i23 

16 

-35 

e27-4 

— 

^Marseilles 

-1-4 

92-3 

43 

— 

— 

23 

46 

-37 

40-2 

— 

Bidston 

-1-4 

92-5 

34 

17 

53 

?PR, 

24 

33 

-r    8 

— 

41-7 

Oxford 

-1-4 

92-6 

34 

el3 

10 

-12 

123 

37 

-49 

30-4 

39-2 

West  Bronnvicli 

-1-4 

92-6 

33 

13 

17 

-   5 

23 

34 

-52 

— 

— 

Stonvhurst 

-1-4 

93-1 

30 

pO 

10 

123 

40 

-52 

— 

51-7 

Paris 

-1-4 

93-2 

38 

e  13 

15 

-U 

i  23 

39 

-54 

33-2 

51-2 

Eskdalemuii- 

-1-4 

93-4 

29 

13 

17 

-10 

123 

39 

-56 

— 

30-6 

Edinburgh 

-1-4 

93-7 

30 

el3 

13 

-16 

123 

37 

-61 

40-2 

50-9 

Moncalieri 

-1-4 

94-3 

43 

13 

19 

-13 

23 

45 

-59 

34-2 

61-2 

Besan^on 

-1-4 

94-5 

40 

— 

— 

23 

49 

-57 

29-2 

-— 

Dyce                   X . 

-1-4 

95-0 

29 

— 

— 

23 

46 

-66 

— 

— 

Uccle 

-1-4 

95-1 

38 

13 

20 

-16 

123 

49 

-64 

e36-2 

— 

Christchurch 

-1-4 

95-5 

219 

11 

58 

? 

16 

16 

? 

24-4 

25-8 

1)6  Bilt 

-1-4 

96-1 

36 

e  13 

29 

-13 

123 

57 

-66 

— 

— 

Zurich 

-1-4 

961 

41 

el3 

26 

-16 

e23 

56 

-67 

— 

— 

Strasbourg 

-1-4 

96-1 

40 

i  13 

26 

-16 

23 

56 

-67 

39-9 

52-6 

Rocca  di  Papa 

-1-4 

96-5 

49 

i  13 

22 

-22 

e23 

52 

-75 

— 

— 

Padova 

-1-4 

97-4 

43 

16 

52 

V 

- 

— 

27-3 

28-2 

Innsbruck 

-1-5 

97-8 

42 

i  13 

36 

-'l5 

124 

4 

-75 

e36-4 

— 

Honolulu           E. 

-1-5 

98-4 

290 

— 

— 

25 

8 

-17 

— 

87-7 

N'. 

-1-5 

98-4 

290 

— 

— 

25 

44 

+  19 

— 

92-6 

Pola 

-1-5 

98-5 

45 

. 

— 

e24 

9 

-77 

— 

27-5 

Hamburg 

Zagreb 

Vienna 

-1-5 

99-4 

36 

13 

41 

-18 

124 

14 

-81 

e42  " 

2 

55-2 

-1-5 

100-2 

44 

c  13 

10 

-54 

124 

17 

-86 

42 

2 

— 

-1-5 

101-3 

40 

13 

49 

-21 

i  24 

58 

-56 

e49 

2 

67-2 

Budapest 

-1-5 

102-7 

44 

el5 

10 

+  54 

0  24 

14 

?PH, 

27 

1 

— 

Belgrade 
Upsala 
Konigsberg 
Helwan 

-1-5 

102-8 

47 

el3 

51 

-26 

e23 

45 

? 

40 

5 

— 

-1-5 

105-4 

31 

e  18 

33 

?PR. 

126 

0 

-34 

45 

2 

■- 

-1-5 

105-6 

37 

i  18 

42 

?PR, 

24 

38 

-116 

33 

2 

61-3 

-1-5 

107-2 

64 

e  18 

47 

?PR, 

24 

48 

-121 

57 

2 

68-3 

Riverview 



114-2 

214 

el7 

32 

y 

e29 

5 

+  61 

e47-6 

48-7 

Colombo 

145-0 

109 

19 

40 

r-8] 

- 

- 

— 

— 

86-7 

Mizusawa          e. 



149-8 

305 

19 

44 

-12 

- 

— 

— 

-- 

Batavia 
Zi-ka-wei 

— 

152-2 
168-4 

167 
325 

19 
120 

46 
3 

-IS' 
■-11' 

e24 

46 

? 



29-8 

Manila 



170-1 

239 

20 

8 

r-  r 

- 

- 

— 

26-0 

— 

Hong  Kong 

— 

178-2 

320 

21 

53 

? 

- 

- 

— 

— 

47-3 

\d(litioiial  readings:    La  Paz  readings  are  given  as  on  27d.  Porto  Rico 

gives  also  LX  -  +16 -6m.         Cheltenham  SRoE  =  +23m.43s.         Ithaca  L  = 
+  61-7m  Ann   Arhor  LE= +36-2m.  Toronto  E?  = +5m.46s. 

Ottawa   LE  =  +41-2ni.,    T„  =3h.57m.53s.  Lick  eN  =-+ 15ni. 37s.  ( ?PR,). 

Berkeley  iPZ  = -llm.o3s.,        iNZ  =  +  llm.Sfis.,        iLE=^21•7m..        iN  ^ 
-22m.39s.  San  Fernando  MX -+23 -em.  Coimbra  eL  =  +34 -2ni.. 

T„=-3h..'i7m.57s.      Epicentre   19  -2S.   eT'^-OW.  Granada  PS  = +23m.4().s. 

Barcelona     PS?  =  -t  23m. 39s.,      ?  =  +24ra.41s.  Oxford  iPR,  =  +17m.39P. 

Eskdalemuir  PR,  =  + 16m. 54s..  iEN  = +24m.lls.,  iX  = +25m.36s.,    SR,? 
+  30m.51s.,     M  =  +40-3m.  Moncalieri    MX  =  +42-5m.  Uccle   i- 

i- 25m. 50s.  Strasbourg  MX  =  +52 -7m.  Rocca  di  Papa  iPE  =  + 

r  12m. 46s.  Honolulu  SR,E- +31m.47s.,     SR,X  - +32m.0s.  ban 

Fernando  .MX       4  23-6m.  Hamburg  iS.V  =  +24m.l58.  Zagreb  i  - 

+  27m.59s.  Vienna  iPS= +24m.l78.,    SR,?  - +32m.338.,    all   readings 

given  as  on   27d.  Konigsberg  SN  = +24m.399.,   MN  =  +49;4m..  .MZ- 

+  61  -4m.  Riverview  eS  -  +  29m.20s.,  SR,  -  +  35m. 578.  Mizusawa  PN 

=- +19m.42.s.  Hong  Hong  gives  alternative  P  nt    +  20m. 468.  l  psala 

iE^ -l-24m.40K.,     +25m.2Ss..    iSN  -  +  25m.58s.,    iE  =- +  27m.39s. 


Mar.  28d.     Readings  also  at  6h.  (La  Paz).  15h.  (near  Sapporo),  16h.  (near  Mizu- 
sawa). 
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Mar.  29d.  Readinprs  at  3h.  (near  Poit  an  Prince),  oh.  (Rivervie%v),  7h.  (Manila, 
Colombo,  Batavia,  Zi-ka-wei.  Za'j:i-el),  and  near  Belgrade),  sli.  (Eskdale- 
miiir  and  De  Bilt).  9h.  (Zi-ka-wei,  Kew,  Hong-  Kong,  near  Taihoku,  and 
near  Tacubaya  (2)  ),  12h.  (Oaxaca  and  Tacubaya),  13h.  (De  Bilt),  20h. 
(La  Paz  and  near  Belgrade),  21h.  (Tortosa). 


Mar.  :iOd.     Readings  at  3h.  (La  Paz),  4h.  and  51i.  (near  Belarade).  !)h.  (La  Paz), 
14h.  (near  Mizusawa),  loh.  (Batavia),  17h.  (Alsriers). 


Mar.  :nd.  Reading?;  at  2h.  (La  Paz  and  Port  an  Prince),  lOh.  (La  Paz.  Kew. 
Eskdalomuir.  Do  Bilt,  I'colc.  Hamburg,  .'-itrasbonrg,  Edinburgh.  Paris, 
Oxford,  and  Mart;oilles),  Lili.  (near  Nagasaki).  17h.  (Taihoku).  19h. 
(Bidston).  20h.  (Ilong  Knng.  Zi-ka-wei.  and  Batavia).  21h.  (De  Bilt  and 
Uccle). 
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Constants  for  New  Stations  (Nov.  1925). 


Abisko 

Akita 

Alicante 

Almeria 

Amboina 

Coire 

Colima 

Gihu 

Gorje 

Hakodate 

Hokoto 

Hukuoka 

Hyderabad 

Kacrosinia 

Kakioka 

Kyoto 

Le  Mans 

Lisbon 

Maebasi 

Malaga 

Maron 

Matuyama 

Mazatlan 

Merida 

Mito 

Miikaiyaina 

Munich 

Nagano 

Naples 

Niigata 

Numadii 

Oaxaca 

Ootoinari 

Phu-Lien 

Plymouth 

Pnebia 

Pny  do  Dfime 

Sapporo 

Sumoto 

Toledo 

Travnik 

Tnkubnsnn 

Tyosi 

Upsala 

Venice 

Vera  Cruz 


68  20  N. 

39  41  N. 
38  21  N. 
36  51  N. 

3  42  S. 
46  51  N. 

18  12  N. 

35  24  N. 
46  23  N. 
41  46  N. 
23  32  N. 
33  35  N. 
17  26  X. 
31  34  N. 

36  14  N. 

35  4  N. 
48  0  N. 
38  43  N. 

36  24  N. 
36  44  N. 

7  34  S. 

33  50  N. 
23  11  N. 
20  57  N. 
36  23  N. 

38  15  N. 
48     9N. 

36  40  X. 

40  50  N. 

37  55  N. 
36  6N. 
17  1  X. 
46  39  X. 
20  48  X. 
50  22  X. 

19  3  X. 
45  46  X. 
43     4  X. 

34  21  N. 

39  52  X. 
43  13  X. 
36  13  X. 

35  44  X. 
59  51  X. 
45  26  N. 
19  12  X. 


18  49  E. 
140    6E. 

0  29  W. 

2  28  W. 
128  10  E. 

9  31  E. 
103  42  W. 
136  46  E. 
14  5  E. 
140  44  E. 
119  33  E. 
130  25  E. 
78  27  E. 
130  33  E. 
140  11  E. 
135  46  E. 

0  13  E. 

9     9  W. 

139  4  E. 
4  25  W. 

Ill  25  E. 

132  45  E. 

106  24  W. 

89  37  W. 

140  28  E. 

140  52  E. 

11  37  E. 

138  12  E. 
14  16  E. 

139  3  E. 
138  51  E. 

96  46  W. 

142  46  E. 

106  38  E. 

4    9W. 

98  12  W. 

2  58  E. 

141  21  E. 
134  53  E. 

4     1  W. 
17  41  E. 

140  6  E. 
140  51  E. 

17  38  E. 

12  20  E. 
96     8  \V. 


a 

b 

+ 

349 

+ 

119 

+  • 

- 

590 

+ 

494 

+  • 

+ 

784 

- 

007 

+  ■ 

+ 

799 

- 

033 

+  • 

— 

617 

+ 

784 

-• 

+ 

674 

+ 

113 

+  • 

- 

225 

- 

923 

+  • 

- 

594 

+ 

558 

+  ■ 

+ 

669 

+ 

168 

+  • 

- 

577 

+ 

472 

+  • 

- 

452 

+ 

798 

+  • 

- 

540 

+ 

634 

+  • 

+ 

191 

+ 

935 

+  • 

- 

554 

+ 

647 

+ 

- 

620 

-r 

517 

+ 

- 

586 

+ 

571 

+  • 

+ 

669 

+ 

002 

+ 

+ 

770 

- 

124 

+  ■ 

- 

611 

+ 

527 

+  • 

+ 

799 

- 

062 

+  • 

- 

362 

+ 

923 

- 

- 

564 

+ 

610 

+ 

- 

260 

- 

882 

+ 

+ 

006 

- 

934 

+ 

- 

621 

+ 

512 

+ 

- 

609 

+ 

495 

+ 

+ 

653 

+ 

134 

+ 

- 

598 

+ 

535 

+ 

+ 

733 

+ 

186 

+ 

- 

596 

+ 

517 

+ 

- 

608 

+ 

532 

+ 

- 

113 

- 

950 

+ 

- 

546 

+ 

415 

+ 

- 

267 

+ 

896 

+ 

+ 

636 

- 

046 

+ 

- 

135 

- 

936 

+ 

+ 

697 

+ 

036 

+ 

- 

572 

+ 

456 

+ 

- 

583 

+ 

585 

+ 

+ 

766 

- 

054 

+ 

+ 

694 

+ 

221 

+ 

- 

619 

+ 

518 

+ 

- 

630 

+ 

512 

+ 

+ 

479 

+ 

152 

+ 

+ 

685 

+ 

150 

+ 

- 

101 

- 

939 

+  ■ 

•929 
•639 
■620 
•600 
•064 
•730 
•312 
■579 
•724 
■666 
■399 
■553 
■300 
■524 
■639 
•575 
•743 
■625 
•593 
•598 
•132 
•557 
■394 
■358 
■593 
■619 
■745 
■597 
■654 
■614 
■589 
■293 
■727 
■355 
■770 
•326 
■716 
■683 
■564 
641 
■685 
■591 
■584 
■865 
■712 
•329 


I.W.  County  Pre»a.— 2338-11-25. 


^l)c   Butcrnattonal 
1922    ^ftvti,    play,    gvttte. 


FORMEELY    THE    BULLETIN    OP    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  of  the  Summary  deals  with  89  epicentres, 
38  of  which  are  new  and  51  repetitions  from  old  ejiicentrcs. 
Corresponding  figures  are,  since  the  beginning  of  the  Summary 
in  its  International  form  : — 

New.  Old. 

(1)     (2)     (3)     (4)  (1)     (2)     (3)     (4) 


1918 

3G 

44 

43 

35 

14 

38 

67 

53 

1919 

20 

27 

31 

22 

34 

41 

91 

33 

1920 

24 

27 

31 

27 

47 

48 

49 

42 

1921 

31 

29 

26 

18 

30 

36 

36 

47 

1922 

32 

38 

36 

51 

These  figures  are,  of  course,  affected  by  several  causes  of 
uncertainty,  relating  more  especially  to  the  smaller  shocks. 
Many  of  these,  recorded  only  at  a  single  observatory,  and  rele- 
gated to  the  notes,  could  perhaps  be  counted  :  but  there  must  be 
many  others  of  similar  magnitude  which  do  not  reach  any  existing 
observatory.  Again,  others  are  recorded  at  more  than  one 
observatory,  but  so  imperfectly  that  not  even  a  rough  epicentre 
can  be  assigned.  The  standard  of  inclusion  doubtless  varies 
considerably  :  for  instance,  even  a  small  earthquake  in  Europe 
or  Japan,  Avhere  observatories  are  numerous,  is  fairly  sure  to  be 
included  :  but  a  greater  shock  which  occurs  in  high  latitudes,  or 
perhaps  in  Africa,  will  often  esca]:!e. 

The  approximate  steadiness  of  the  figures  therefore  must  be 
regarded  as  sensibh-  dej^endent  on  the  present  distribution  of 
seismological  observatories,  and  liable  to  be  upset  (in  the  direction 
of  increase,  of  coursed  if  new  observatories  can  be  established. 

The  following  earthquakes  deserve  special  mention  : — 
1922  April  Hd.  20h.  42m.  12s.:    72°-0X.  8°-5W. 

This  earthquake  in  a  high  latitude  was  well  observed  in 
Europe,  and  the  smallness  of  the  numcious  residuals  is  worthy 
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of  attention.     There   are   41    observatories,    which   record   both 
P  and  S  with  differences  O  — C  as  follows  : — 


s. 

P. 

s. 

Over      +25 

2 

6 

+25  to  +16 

2 

1 

+15  to  +   6 

3 

8 

+  5  to  -  4 

26 

13 

—   5  to  —14 

8 

7 

—  15  to  —24 

1 

4 

Under    —24 

0 

3 

The  concentration  near  zero  in  both  P  and  S  is  satisfactory. 
Some  of  the  deviations  are  due  to  errors  of  the  tables  ;  but  the 
observatories  are  almost  aJl  within  50°  of  the  epicentre,  so  that 
these  errors  cannot  be  fully  exhibited.  Giving  them  for  A\hat 
they  are  worth,  we  may  compare  the  errors  shov.n  by  the  great 
Chinese  earthquake  of  1920  Dec.  16,  which  was  fully  discussed  in 
the  Summary. 


1925 

5  April  8 

1920  Dec. 

16 

No. 

No 

A 

SP 

SS 

obs. 

SP 

SS 

obs 

o           o 

s. 

s. 

s. 

s. 

10—20 

+  2 

0 

7 

4-1 

4-  4 

5 

21—30 

0 

+  2 

13 

-9 

—  14 

5 

31—40 

—6 

—  3 

7       1 

»v 

41-50 

+  1 

-1 

5        J 

—  7 

+   2 

3 

It  does  not  seem  easy  to  trace  any  close  connection  between 
these  sets  of  errors.  In  jiarticular  the  large  negative  corrections 
to  the  tables  suggested  by  the  1920  Dec.  16  (China)  earthquake 
for  A=21°— 30°  are  not  supported  by  those  of  the  1922  earth- 
quake, and  must  be  due  to  something  accidental.  Such  evidence 
shows  us  that  we  are  as  yet  not  in  a  position  to  adopt  new  tables. 
The  corrections  required  by  those  adopted  are  small  compared 
with  the  errors  we  are  liable  to  meet  with  in  any  particular  earth- 
quake, and  can  only  be  determined  from  a  considerable  mass  of 
good  material.  Meanwhile  the  adoj^ted  tables  are  good  enough 
for  present  jDurposes. 

1922  May  lid.    Oh.  44m.  32s. :    48°-8S.  79°-0W. 
May  21d.  15h.  40m.  40s. :    34°0S.  73°-0W. 

There  was  great  dilliculty  in  Jixing  these  epicentres,  as  no 
observations  from  S.  American  stations  were  available,  with  the 
single  exception  of  La  Paz.     .Just  :is  the  number  was  being  sent 
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to  Press,  howeA-ei'.  the  much-desired  information  from  Mendoza, 
Pilar,  Cipolletti,  Andalgala,  Chacarita,  and  La  Qniaca  arrived, 
and,  at  the  exj^ense  of  some  little  delay,  the  identifications 
were  much  improved. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1922  and  1923  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

1922  May  12d.  18h.  39m.  20s.  :    22'-0S.  170°-0E. 

This  earthquake  is  noteworthy  from  the  number  of  observa- 
tions of  [P]  near  the  anticentre,  which  may  be  grouped  as  follows  : 

A  Individual  Results.  Mean. 

s.       s.        s.      s.  s.  s. 

140  —  146  —   3,  —6,  —    1,  —3,    —      9  —   3 

14fi      150       (    ■-    1,  +1,  +18,  +4,  (-126)        ) 
146-150       ^      ^   3^  _3^  ^j3^  ^g^    ^      ^         ^         +   o 

150-155  +23,  +7,  +22,  -2,    +      H  +12 

155-165  -27,  -1,  +42,  +6  +5 

It  seems  doubtful  Avhether  any  sensible  modification  of  the 
adopted  formula  can  be  inferred  from  these  figures,  and  it  is 
probable  that  the  focal  depth  was  nearly  normal. 

There  are  in  fact  no  cases  of  abnormal  focal  dejrth  in  the 
present  number,  but  the  details  at  present  to  hand  concerning 
the  Japanese  earthquake  of  1925  May  23  ])romise  an  imj)ortant 
contribution  to  the  jn-oblem  of  depth  of  focus.  Accordant 
observations  at  9  stations  (Hong  Kong,  Manila,  Phu-Lien,  Ham- 
biug,  Vienna,  Zagreb,  I)e  Bilt,  Uccle,  and  Strasbourg)  assign 
TQ=2h.9m.38s.  Times  recorded  at  over  40  stations  within  7° 
of  the  e])icentre  (determined  locally  by  Prof.  K.  Suda  as  35°-66N. 
134° •78E.)  give  a  value  for  the  focal  depth  (assuming  a  surface 
velocity  of  5-4  km. /sec.  according  to  Jeffreys  and  Wriuch)  of 
between  100  and  150  km.,  or  between  -015  and  -023  radius,  less 
than  has  been  suggested  (-040)  for  the  normal  earthquake.  But 
at  La  Paz  distant  152^  from  the  Epicentre,  [P]  was  recei^-ed  at 
To+20m.l3s.,  or  [  +  14s.]  as  compared  with  the  adopted  formula: 
suggesting  that  the  focus  is  at  least  75  km.  above  the  normal. 
The  normal  depth  may  thus  be  225  km.  =  -034  radius.  A  better 
estimate  can  be  made  when  all  the  information  is  to  hand. 

H.  H.  TURNER. 

University  Observator}^  Oxford. 
1926  Jan.  26. 
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192-2   APRIL,    MAY,    &   JUNE. 


April  Id.  Readings  at  5h.  (Mizusawa.  near  Tokyo,  and  near  Puebla),  7h. 
(Batavia  and  Tortosa),  9h.  (near  ISIizusawa),  14h.  (near  Belgrade),  15h. 
(Zagreb),  16h.  (Belgrade,  Budapest,  and  Zagreb),  23h.  (l)e  Bilt  and 
Bidston). 


April  2d.  171i.  Om.  45s.      Epicentre  11  -ON.  108  -OW.  (as  on  1919  Nov.  14d.). 


A=  - 

303, 

B=  --931,   C 

=  f  191 

;        i>  = 

-  -951, 

E  =  + 

•309  ; 

G=- 

•059, 

H=  -182,  K  = 

-■982. 

A 

Az. 

P. 

o-c. 

s. 

o-c. 

L. 

M. 

o 

m.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

Tacubaya 

]•:. 

11% 

41 

3   58 

+  68 

5   37 

+  33. 

5  9 

6^8 

X. 

HI 

44 

3   55 

+  65 

5   34 

+  30 

5  9 

6-3 

J^iebla 

12-4 

48 

2   20 

-45 

. — 

— 

3  0 

31 

Vera  Cruz 

14  0 

53 

4   11 

+  45 

— 

— 

4-8 

49 

Berkeley 

29  S 

337 

i  8   41 

+  75 

— ■     • 

— 

e  20-2 

— 

Chicago 

35  5 

28 

4  33 

? 

11    43 

-80 

19  1 

— 

Ann  Arbor 

E. 

37-8 

31 

— 

— 

11    15 

?PKi 

13-5 

— 

X. 

37-8 

31 

— 

— 

11      9 

?PRi 

149 

— 

Georgetown 

39-2 

40 

e  7    15 

-33 

— 

— 

e  16-2 

— 

Washington 

39-2 

40 

— 

—    c 

12  33 

-81 

199 

— 

Victoria 

39-5 

343 

— 

— 

— 

— 

e  25  0 

27^0 

Toronto 

40-9 

32 

— 

— 

— 

— 

— 

195 

Ottawa 

440 

33 

e  4  51 

1       e 

14   45 

-17 

e  18-2 

— 

Northfleld 

45  0 

37 

— 

— 

— 

— 

e  29-2 

— 

La  Paz 

481 

125 

e  8  55 

0    e 

15   55 

0 

23-5 

25-9 

Eskdalemuir 

891 

33 

— 

— 

— 

— 

37-2 

— 

De  Bilt 

E. 

95  0 

35 

— 

— 

— 

— 

e  48-2 

— 

Ucele 

95  0 

36 

— 

— 

— 

— 

e  45  2 

— 

Strasboui^ 

97-9 

37 

— 

— 

— 

— 

e  402 

— 

De  Bilt  gives  also  eLN  =  +52-2ni.  Vera  Cruz  gives  its  readings  at  llli. 

1922.     April  2d.  19h.  17m.  42s.      Epicentre  53°  3N  164°5W 

A  =  --576,  B  =  -160,  C=+802;  l)  =  --267,   E  =  +  964  ; 

G  =  -^773,   H=-214,   K  =  -598. 


Az.  P.        O-C.  S.         O-C.  L.  M. 


Sitka 
Victoria 

Honolulu 
liick 

OotoMiai^i 
Tucson 

Cliieagi) 
St.  Lf>ui.s 
Ann  Arbor 

Torouto 

Ottawa 

Ithaca 

Zi-ka-wei 

Northfield 

(Jeorgetowii 

■NN'a.shiiigtou 


„ 

o 

m.  s. 

.s. 

ni.  s. 

s. 

lU. 

ni. 

16  9 

(i5 



— 

—  . 



3  0 

r,l 

26  •  I 

SI 

::  53 

-116 

7   51 

.' 

s-s 

13-7 

26  1 

84 

4    53 

-56 

6  i:! 

!\' 

9  7 

12-7 

318 

169 

— 

— 

(i 

12      0) 

—   5 

i  120 

161 

33  •  I 

101 

e  6   54 

-    6 

e 

12   11 

-16 

152 

16-7 

33  •S 

2S0 

31    28 

I 

— 

— 

37-8 

— 

43  3 

97 

V  8   30 

.+  10 

— 

— 

c  21  -5 

27  1 

4  3  3 

97 

— 

. — ■ 

e  23-7 

24-2 

5(1-5 

70 

9      5 

—    .") 

H!    IX 

-   7 

24-4 

30-8 

512 

7.") 

«■  9    1  1 

(1 

(■ 

Hi    29 

—    5 

252 

■ — - 

52  •! 

(17 

(1    •-'! 

I7S 

Ills 

-151 

19-6 

— . 

52- 1 

(17 

(i  ;{(» 

-  1  7  2 

II    21 

-145 

19  7 

— 

53^8 

(;.-{ 

i;;   12 

.mm;, 

17     IS 

+  42 

i  34  4 

36-7 

516 

59 

9     Id 

21 

i 

17    12 

-   4 

e  25  3 

— . 

56-2 

62 

e  9   4.S 

1     1 

17   36 

0 

e  27  -3 

— 

56  3 

279 

i  9    48 

0 

e 

17    32 

-   G 

c  24-3 

28  5 

57  0 

58 

— 

— 

c 

17    18 

-28 

33-3 

— 

58  3 

66 

e  9      5 

-56 

18   24 

+  21 

e  30  0 

— 

58-3 

66 

— 

— 

e 

17    36 

-27 

31  0 

— 

Continued  on  tiext  jjaye. 
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A 

Az. 

P. 

0-C 

S. 

0-C 

.       L. 

M. 

o 

g 

in.  .s. 

s. 

m.  s. 

s. 

ni. 

m. 

Cheltenham 

K. 

58-6 

66 

— . 



— 

— 

e  29-2 

33-6 

N. 

58-6 

66 

— 

— 

(e  18   21) 

+  15 

e  18-4 

36-7 

Tacubaya 

E. 

59-8 

99 

10   22 

+  11 

18  29 

-^    8 

29-9 

— 

Upsala 

E. 

66-9 

0 

— . 

— 

— 

e  29-9 

48-3 

X. 

66-9 

0 

ell     0 

+    3 

e  19  47 

-   2 

e  34-1 

37-2 

Hong  Kong 

67-2 

277 

10  58 

-    1 

19  51 

-   1 

— 

42-6 

Dyce 

X. 

68  (i 

10 

11      6 

-    2 

20     6 

-   3 

35-0 

43-9 

Manila 

69  2 

269 

e  11    18 

-f    6 

19  48 

-28 

31-6 

— 

Edinburg-h 

69-8 

11 

e  11   27 

+  11 

20   22 

-   2 

29-3 

41-8 

Eskdaleniuir 

E. 

70-3 

11 



— , 

30-8 

56-3 

X. 

70-3 

11 

11   21 

+    2 

20  33 

-r     3 

34-3 

43-3 

Konigsbci?: 

71-8 

357 

i  11   28 

0 

20  45 

-   3 

e  29-6 

44-2 

71-8 

357 

11   29 

-    1 

21   10 

-22 

e  32-2 

34-7 

Stonyhurst 

71-8 

11 

e  11   36 

+    8 

20  48 

0 

— 

46-8 

Bidston 

72-2 

11 

12  31 

-60 

21   52 

--60 

— 

45  0 

Hambui^ 

73-0 

4 

e  11   43 

—    7 

i  21      1 

-    1 

e  34-3 

49-4 

Oxford 

741 

11 

— 

— 

i  21   16 

-    1 

32-1 

47-7 

De  Bilt 

E. 

74-3 

7 

— 

— 

— 

— 

e  32-3 

50-6 

X. 

74-3 

7 

11   46 

+    2 

21   18 

0 

e  34-3 

51-1 

Kew 

74-5 

11 

18   18 

?PR. 

— 

— 

62-3 

Uccle 

75-5 

8 

e  11  52 

0 

21  29 

-  3 

e  36-3 

38-3 

Paris 

77-3 

9 

e  11   18 

-45 

e  20  53 

-59 

35-3 

47-3 

Strasbonrg 

78-0 

6 

e  12     4 

-   3 

22  10 

+  10 

e  47-3 

54-4 

Vienna 

7S-3 

0 

i  12     7 

-   3 

22  20 

+  14 

e  35-3 

40-4 

Besancon 

79-2 

7 

— 

— 

— 

46-3 

— 

Innsbruck 

79-3 

3 

i  11   44 

-31 

22  30 

-15 

e  39-5 

— 

Simla 

80  1 

311 

— 

— 

— 

e  44-2 

— 

Porto  Rico 

E. 

80-7 

71 









e  45-9 

49-4 

Zagreb 

80-9 

0 

e  12  22 

-   2 

e  22  28 

-   6 

e  36-3 

50-7 

Padova 

81-3 

2 

12  46 

+  19 

22  59 

+  21 

— 

— 

Moncalieri 

81-5 

6 

12     9 

-19 

22  23 

-18 

31-8 

56-2 

Belgrade 

81-8 

356 

e  12  26 

-   3 

e  22  39 

—   5 

30-8 

— 

Florence 

82-9 

3 

— 

— 

22  48 

-   8 

— 

50-3 

Coimbra 

E. 

84-3 

19 

e  12  38 

-    6 

i  23     5 

-   6 

e  37-8 

51-9 

X. 

84-3 

19 

— 

— . 

— 

— 

41-8 

49-8 

Barcelona 

84-5 

9 

e  12  30 

-15 

e  23     4 

-10 

e  43-6 

50-2 

Rocca  di  Papa 

E. 

85  0 

1 

e  12  43 

—   5 

e  23     3 

-16 

e  51-7 

— 

X. 

85  0 

1 

e  12  45 

-    3 

— 

— 

e  57-0 

62-3 

Tortosa 

X-. 

85-0 

11 

e  11   18 

-90 

— 

— 

e  37-3 

63-6 

Rio  Tinto 

87-0 

17 

47   18 

?L 

— 

— 

(47-3) 

58-3 

Granada 

87-2 

15 

12   16 

-44 

i  22  44 

-59 

39-0 

49-2 

San  Fernando 

E. 

88-2 

17 

— 

— 

— 

— 

— 

56-0 

Algiers 

89-3 

9 

e  13     0 

-12 

23  43 

-23 

e  42-7 

59-3 

Batavia 

94-2 

267 

e  16  18 

? 

e  24  47 

-11 

— 

Riverview 

95-3 

217 

e  13  30 

-15 

c  24     9 

-60 

e  44-6 

50-7 

Kodaikanal 

97-7 

300 

50  36 

?L 

67-1 

69-5 

Colombo 

99-3 

295 

16   18 

? 

25  54 

+    5 

63-8 

65-8 

La  Paz 

106-9 

95 

e  16  48 

i 

e  29  48 

? 

47-6 

48-4 

Mendoza 

119-3 

107 

26  48 

?S 

(26  48) 

-116 

(56-8) 

67-5 

CipoUetti 

123-7 

111 

73     6 

?L 

— 

— 

74-6 

78-2 

Additional  readings  and  notes:    Sitka  gives  also  eN  = +lm.57s.,  eE  =  — 17s., 
MN  =  +2-3m.  Honolulu  PX  =18h.52m.38s.,  MN  =  +18-0m.  Toronto 

e=+28m.l8s.,   iL  = -32-9m..   eL  =  +58-5m.  Ottawa    SR,E  - +21m.6s., 

LE  =  +32-3m.,  T„  =  19h.l7m.6s.        Ithaca  L  =  J^32-3m.       Zi-ka-wei  PR,Z  = 
^llm.58s.,      PR3Z  =  +15m.ls.  Georgetown  ePE ?  =  +8m.22s.,      LE  = 

-34 -3m.  Washington  L  =  +37 -3m.  Hambm-g  MX  =  +52 -3m.  De 

Bilt  eSR,  =  +26m.48s.  Uccle  SR,  =  +  27m.  14s.,  MX  -  +49-0m.  Paris 

MX  =  —49 -3m.  Vienna  iE  =  +13m.48s.  Besancjon  reading  has  been 

increased  by  Ih.         Porto  Rico  eLX  =  +4S-4m.         Zagreb  MXW^  +52-4m. 
Padova  PR,  =  -13m.48s.  and  +lom.8s.,    SR,  =  +23m.lSs.  Moncalieri 

i  =  +  12m. 23s..  MX  =  +55-0m.  Barcelona   ?  =  +  27m. 49s.,  MX  =  +53  ■9m. 

Rocca  di  Papa  cPX= +12m.lSs..  IP  = +12m.41s.  Granada    MN  = 

-^o3-9m.  Riverview  PS  =  ^24m.44s.,  MX  =  +50-4m..  To  =20h.l8m.l8s., 

all  readings  being  given  as  for  20h. 


April  2d.  Readings  also  at  Ih.  (Tucson,  Taihoku,  Vera  Crnz.  Tacubaya,  and 
Berkeley).  2h.  (Victoria),  3h.  (Manila),  4h.  (De  Bilt),  7h.  (Barcelona), 
8h.  and  lOli.  (La  Paz),  16h.  (near  Mizusawa),  20h.  (Budapest),  21h.  (Uccle 
eind  Moncaheri),  23h.  (near  Tokyo). 
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AprU  3d.  19h.  28m.  40s.      Epicentre  20°  ON.  94'0AA\ 

A  =  -  066,  B  =  -  -937,  C  =  +  -342  ;  D  =  -  -998,   E  =  +  070  ; 

G=-024,  H  =  --341,  K  =  --940. 


Very  rough. 

A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

La  Paz 

44°5 

143 

8  30 

0 

i  15   10 

+    1 

21-6 

27-4 

La  Quiaca      e 

50-4 

147 

13      8 

?PR, 

— 

— 

20-8 

23-3 

N 

50-4 

147 

12  56 

?PKi 

— 

— 

20-8 

25-9 

Aiidalgala      x 

o4-6 

150 

10  44 

+  67 

19   56 

+  100 

19-9 

23-8 

Mendoza 

58-3 

156 

17   14 

?S 

(17    14) 

-49 

26-8 

29-4 

Pilai- 

59-2 

150 

10   26 

+  20 

(17   32) 

-41 

17-5 

20-0 

Cipolletti 

63  S 

160 

21   50 

?SRi 

— 

— 

25-3 

26-2 

Chacarita 

64-2 

148 

(10   32) 

-   7 

— 

— 

10-5 

10-7 

Stonyhurst 

74-9 

38 

e  48  50 

?L 

— 

— 

(e  48-8) 

75-8 

De  Bilt 

79-8 

38  (e  12  20) 

+    2 

— 

— 

e  12-3 

— 

Vienna 

87-9 

38 

— 

— 

e  23  39 

-12 

— 

— 

Zagreb 

88-8 

40 

e  20  59 

? 

22  40 

-81 

— 

23-0 

Melbourne 

126-3 

237 

— 

— 

— 

— 

38-8 

49-6 

Manila 

131-2 

313 

21    20 

?PRi 

— 

— 

— 

— 

Colombo 

152-4 

13 

53   20 

?L 

— 

— 

(53-3) 

71-3 

Andalgala  and  Mendoza  readings  increased  by  10  min. 


April  3d.      Readings  also  at  Oli.  (Zi-ka-wei),  2h.  (near  Taihoku),  4h.  and  6h.  (La 

Paz),   71i.    (Taihoku  and   Berkeley),   9h.   (Batavia),    14h.    (Belgrade  and 

La  Paz),  19h.  (Colombo),  20h.  (De  Bilt  and  Riverview),  21h.  (De  Bilt 
and  La  Paz). 


April   4d.     Readings  at   2h.    (Colombo),    lOh.    (Apia),    12h.    (near  Tokyo),    151i. 
(Riverview). 

1922.     April  Sd.  9h.  59m.  15s.       Epicentre  2°0S.  137°  OE. 

(as  on  1919  July  7d.). 

A  =  -  -731,   B  =  +  -682,  C  =  -  -035  ;  D  =  +  -682,  E  =  +  -731  ; 

G  =  +  026,  H  =  -  -024,  K  =  -  -999. 


Az.  P.       O  -C.  S.  O  -C.         L.  M. 


Manila 

Batavia 

Taihoku 

Hong  Kong 

Adelaide 

Riverview 

Sydney 

Nagasaki 

Perth 

Zi-ka-wci 

Melbom-ne 

Osaka 

Kobe 

WeUiugton 

Christchurch 

Calcutta 

Colombo 

Kodaikanal 

Simhv 

Honolulu 

Victoria 

Berkeley 
Konigsberg 

Belgrade 
Vienna 


o 

„ 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

23  0 

317 

e  5  22 

+   5 

e  10   10 

+  45 

i  12  6 

14-4 

30-4 

261 

i  6  32 

0 

— 

— 

e  18-8 

— 

30-9 

333 

6  34 

-    3 

(11   33) 

-17 

11-6 

— 

33-0 

320 

6  52 

-    4 

(11   56) 

-28 

11-6 

17-2 

33-0 

176 

— 

— 

i  12   15 

-   9 

e  17-4 

22  0 

34-5 

159 

i  7     7 

-   2 

e  12  21 

-27 

e  15  0 

21-6 

34-5 

159 

6  57 

-12 

12  33 

-15 

190 

21  0 

35-4 

351 

c  6  24 

-53 

e  11   55 

-66 

e  15-2 

— 

36  0 

212 

— 

— 

13   18 

+   8 

26-3 

— 

36-4 

337 

c  7    15 

-10 

e  12  48 

-28 

c  15-7 

190 

36-5 

169 

e  7      9 

-17 

i  13     9 

-   8 

18-8 

21-8 

36-7 

358 

7   33 

+    5 

12  43 

-37 

17-7 

22-5 

36-7 

359 

c  7   39 

+  11 

1  12  41 

-39 

16-3 

21  0 

52-0 

144 

c  9   15 

-   5 

e  16  51 

+    7 

e  30-0 

— 

52-2 

148 

9   27 

+    6 

14  45 

-121 

21-8 

43-4 

53-4 

300 

9  31 

+    2 

17      5 

+    4 

24-6 

— 

57-8 

279 

10     3 

+    5 

15   27 

-149 

18-0 

19-8 

60-5 

283 

25   21 

? 

— 

— 

47-2 

49-2 

65-7 

306 

19  57 

?8 

(19  57) 

+  24 

31-8 

— 

67-7 

64 

— 

— 

(20      1) 

4    3 

20-0 

36-9 

98-0 

42 

23    19 

?S 

31    41 

?SR, 

43-5 

49-9 

98-0 

42 

— 

— 

31   55 

?SR, 

451 

51-6 

99-7 

52 

e  22  58 

i 

e  26   35 

+  42 

0  45-4 

106-6 

328 

25   16 

?s 

(25    16) 

-101 

0  50-8 

70-8 

106-6 

328 

25      2 

?s 

(25      2) 

-115 

0  49-8 

70-8 

109-9 

318 

e  19   10 

?PR, 

— 

70-0 

— 

111-4 

321 

e  19     5 

?PR, 

28  58 

+  78 

e  51-8 

71-8 

Continued  oi 

next 

page. 
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A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

• 

, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zagreb 

112-5 

319 

— 







42-8 

71-8 

Hambui^ 

112-6 

329 

e 

19   45 

?PR, 

e  29     6 

+  75 

e52-8 

67-8 

Innsbruck       > 

.w. 

114-S 

323 

— 

— 

— 

e  590 

Strasbourg 

116-4 

324 

e 

27    15 

?S 

(e  27    15) 

-66 

60-5 

72-4 

De  Bilt 

E. 

llC-0 

330 

— 

— 

e  29  39 

+  81 

e  56-8 

68-4 

N. 

116-0 

330 

— 

— 

— 

e  54-8 

66-9 

Dyce 

X. 

116-0 

337 

— 

— 

c  24  52 

? 

58-5 

Rocca  fli  Papa 

116-3 

317 

e 

24   51 

? 

31      9 

? 

e  55-2 

76-4 

Uccle 

117-0 

329 

e 

20   21 

?PRi 

e  29  50 

+  84 

e  51-8 

71-4 

Edinburtrh 

117-4 

336 

— 

— . 

29  58 

+  89 

69-0 

Besancou 

118-1 

323 

— 

— 

— 

72-8 

Moncalii'i-i 

118-3 

322 

— 

— 

36  45 

?SR, 

60-6 

74-6 

.Stonvliui  si 

118-4 

333 

e 

20   45 

?PRi 

— 

73-8 

Kew 

119-0 

332 

— 

— 







76-8 

Bidstou 

118-7 

334 

22  30 

?PR, 

31   15 

? 



70-8 

Oxford 

119-2 

332 

20  37 

?PR, 

30   21 

+  100 

501 

61-6 

Paris 

119-2 

327 

— 

— 

e  27   45 

-58 

56-8 

77-8 

Marseilles 

120-O 

320 

— 

— 

— 

63-8 

Barcelona 

123-5 

320 

c 

20  38 

?PRi 

36  38 

?SR, 

62-8 

69-5 

Chicago 

123-6 

39 

20  40 

?PR. 

32     5 

? 

54-8 

Tortosa 

X. 

124-S 

320 

28  45 

?S 

e  39  45 

?SR, 

e  57-8 

821 

Algiers 

125-2 

315 

e 

20     4 

?PR, 

— 

e  42-8 

79-8 

Ann  Arbor 

E. 

125-7 

35 

— 

— 

49   21 

? 

63-6 

68-3 

X. 

125-7 

35 

19  39 

[+31] 

29  57 

+  25 

63-8 

68-2 

Toronto 

127-3 

33 

28   27 

?S 

(28   27) 

-75 

e  68-2 

82-8 

Ottawa 

128-0 

29 

20  57 

?PRi 

33  43 

? 

59-8 

— 

Ithaca 

129-7 

30 

— 

— 

— 

— 

65-8 

— 

Xorthfleld 

130-3 

26 

— 

— 

e  35   45 

? 



Coimbra 

E. 

130-6 

326 

e 

22  58 

?PRi 

e  39   15 

? 

59-2 

70-9 

X. 

130-6 

326 

e 

22   34 

?PRi 

— 

— 

61-8 

75-4 

Rio  Tinto 

131-1 

321 

29  45 

z 

— 

— 

94-8 

Sau  Fernando 

E. 

131-6 

320 

— 

— 

— 

— 

— 

25-2 

Georgeto\^Ti 

E. 

131-8 

35 

e 

22  55 

?PRi 

— 



65-8 

X. 

131-8 

35 

e 

22  57 

?PR, 

— 

— 

65-1 

— 

Washlnplon 

131-8 

35 

e 

22  35 

?PR, 

— 

— 

65-8 

— 

Cheltenham 

E. 

132-0 

34 

— 

— 

— 

— 

e  611 

67-6 

X. 

132-0 

34 

— 

— 

— 

— 

8  64-4 

71-3 

Qpolletti 

133-0 

153 

71   33 

?L 

— 

— 

(71-6) 

90-8 

Mendoza 

137-7 

148 

71   15 

?L 

— 

— 

76-2 

96-6 

Pilar 

E. 

140-9 

151 

— 

— 



77-0 

85-8 

X. 

140-9 

151 

— 

— 

— 

— 

77-2 

86-8 

La  Paz 

149-0 

127 

20      8 

[-14] 

33  32 

? 

72-0 

93  0 

Additional  readinjrs  and  notes  :    Manila  gives  also  MX  =  +12-8ra.         Batavia 
iX  = -r6m.56s.,   iE  = -rl7ni.42s.,  i  = +12m.57s.,   and    +14m.l7s.  Hong 

Kong  S= -fSm.lls.   (?PR,).  Adelaide  SRi  = +13m.39s.  Rivei-view 

ePR,= +8m.32s.,       +Sm.47s.,      PS  =  4- 12m. 44s.,      SRi  = +14m.3s.,      MX  = 
+  22-0m.,     MZ  =  +22-lm.,     To  =9h.59m.43s.  Perth  PR,  = +7m.l9s., 

SR,  = +18m.40s.,   SR,  =  ~21m.21s.  Zi-ka-wei  PRiZ  = +8m.57s.,  MZ  = 

- 18 -6m.,  MX  = +18 -9m.         Osaka  MX  = +22 -Om.         Kobe  MX  = +20 -2m. 
Christchurch  SR,  = +19m.33s.  Simla  SX  = +27m.39s.,   eLE  =  +22-4m. 

Honolulu  MX  =  -i-28-2m.  Berkeley  iE  =  +24m.34s.,  eE  =  +32m.4s. 

Konigsbei-g  eZ  =  +  43m. 52s.  Belgrade  e  =  —  20m.27s..   +21m.21s.,  and 

- 33m.2s.  Vienna  iZ  =  +  19m.42s.  Zagi-eb  MXW  =  - 61  -8m.  Ham- 

bm-g  eSR,  =  -  35m. 33s.,  MZ  =  -^  67  -2m.,  MX  =  -  73  -Om.  Strasbourg  S  = 

+  36m.45s.,    L  =  +60-8m.,    MX  =  +73-8m.  De  Bilt  ePR,  = -r20m.9s., 

eSRi  = +36m.l5s.  Dyce  eX  = +25m.42s.  and   +26m.57s.  Rocca  di 

Papa   eL  =  +63-2m.  Uccle    e  =  +27m.lls.,      SR,  =  ^36m.45s.,      eL  = 

+  120-8m.  Moncalieri  MX  = +77-4m.     All  the.se  readings  increased  by 

one  houi'.  Bidston  P  = +28m.l5s.  Paris  e  = +29m. 45s.  Barcelona 

MX  =  +84 -2m.  Chicago  L  =  +60 -8m.  and   +75 -8m.  Toronto  S  = 

+  38m.21s.,  e  =  -55m.33s.,  eL  =  +71-4m.  Ottawa  PR,V  =  +25m.21s., 

PR2= +28m.l7.s.,     SR,X  = +41m.l5s.,     SRaV  = +46m.ls.,     T„  =10h.5m.5s. 
San  Fernando  MX  =  +24-0m.  Washington  L  =  +71  •8m. 


AprU  5d.  Readings  also  at  Oh.  (Taihoku  and  La  Paz),  Ih.  (Tiflis),  2h.  (La  Paz). 
3h.  (Pilar,  Cipollotti,  and  Mendoza).  4h.  (near  Algiers),  6h.  (La  Paz), 
9h.  (Tokyo),  lOh.  (Pilar.  Cipolletti,  and  Mendoza),  12h.  (La  Paz),  13h. 
(near  Manila),  16h.  (Marseilles),  19h.  (Tiflis),  21h.  (La  Paz). 
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April  6d.  3h.  13m.    Os.  (i)  )  t,   .„^ .„„  ,  ,<,  ^r,   -»,  nnr 

Sh.    Om.  458.  (11)  5  F^Picentrc  14    OS.  77  OW. 

A  =  +  -218,  B  =  -  -945,  C  =  -  -242  ;          D  =  -  -974,  E  =  -  -225  ; 

G  =  -054,  H=+-236,  K  =  --970. 

A  Az.  P.  0-C.         S.  O-C.         L.  M. 

o  0  m.  s.  s.  HI.  s.  s.  m.  m. 

I  La  Paz                             8-9  107  2   14  -    1  4     2  +1  4-5  5-4 

n                                            8-9  107  2   13  -   2  4      2  -    1  4-6  5-0 

I  La  Quiaca                    13o  129  —  —  —  —  8-2  9o 

II                                          13-5  129  —  —  _  _  19-0  20-2 

I  Mendoza                        20-5  159  3  54  —53  —  —  101  111 

II                                             20-3  159  5   33  -4(i  —  —  12-2  13-4 

I  Pilar                               20-9  148  4  48  -   4  ~  —  10-3  13-8 

n                                  E.        20-9  14S  4   45  -    7  —  —  108  140 

II                                 X.        20  9  148  5      3  -11  —  —  110  14-2 

I  Qpolletti                       26-2  104  11   42  ?S  (11   42)  4-76  170  191 

II                                          26-2  164  13     3  ?L  —  —  18-8  21-4 

I  Chacarita            e.        26-5  144  4   12  —101  —  —  12-2  14-9 

1                                 X.        26-5  144  5   42  -11  (10      0)  -32  100  10-6 

n                                 E.        26-5  144  —  —  —  —  8-8  18-4 

I  Rio  de  Janeiro  E.       33-2  110  —  —  —  —  cl7o  — 

n                                        33-2  110  —  —  —  —  e  16-8  — 

I  Georgetown       E.       53  0  0  —  —  e  16  52  —  4  —  — 

I  Washington                 530  0  —  —  e  17  50  +54  —  — 

II                                          530  0  —  —  6  17  50  +54  —  — 

I  Ann  Arbor         x.       56-6  355  —  —  —  —  28-9  — 

I  Chicago                          56-6  351  i  17   40  ?S  (117   40)  -    1  320  — 

II                                          56-6  351  17   43  ?S  (17   43)  +    2  328  — 

I  Toronto                         57-7  358  —  —  —  —  50-6  — 

I  Ottawa               E.       59-4  2  —  — •  e  18   19  -^   3  280  — 

II                                E.       59-4  2  —  —  e  17   51  -25  27-2  — 

I  Victoria                        74-7  330  39  53  ?L  —  —  (39-9)  43-5 

n                                        74-7  330  —  —  —  —  —  43-7 

I  Coimbra                       83-4  46  12  29  -  9  22  30  -31  40-5  45-6 

11                                          83-4  46  12  42  +4  22  44  -17  e  40-8  — 

I  Granada                        85-7  50  i  12  53  +    1  1  24  48  +81  —  — 

I  Barcelona                     91-3  48  —  —  —  —  e471  48-7 

n                                          91-3  48  —  —  —  —  C47-4  — 

I  Bidston                        920  36  —  —  —  —  —  52-2 

n                                        920  36  —  —  -—  —  —  52-8 

I  Oxford                          92-4  38  —  —  —  —  —  49-7 

I  Eskdalemuir                92-5  33  —  —  24     0  -40  440  510 

n                                        92-5  33  —  —  e  24     2  -38  45-2  — 

I  Edinburgh                    92-8  33  46     0  ?L  —  —  (460)  — 

n                                          92-8  33  46   15  ?L  —  —  (46-2)  — 

I  Kew                              92-9  38  —  —  —  _  -_  56-0 

n                                          92-9  38  —  —  —  —  —  66-2 

I  Paris                             93-8  40  —  —  —  —  e  54  0  550 

n^,        _                          93-8  40  —  —  —  —  e  54-2  55-2 

I  Marseilles                     94  1  47  —  —  —  —  49  0  — 

I  Uccle                             95-4  39  —  —  e  24  21  -49  e  40  0  — 

n                                          95-4  39  —  —  —  —  —  47-2 

I  Moncalieri                    96-2  45  —  —  —  —  36-6  — 

n         ^.,                            96-2  45  —  —  c  26   17  +59  50-5  — 

I  De  Bilt                E.        96-3  38  —  _  __  _  e  45  0  50-8 

I                                N.        96-3  38  —  —  e  24  48  -31  e410  518 

n                                E.        96-3  38  —  —  —  —  e45-2  50-8 

11                                N.        96-3  38  —  —  c  24  57  -22  e41-2  51-9 

I  Strasbourg                    97  0  41  —  —  —  —  52-5  — 

n                                        97  0  41  —  —  —  —  6  59-2  — 

n  Rocca  di  Papa            991  49  —  —  —  —  e  52-4  600 

I  Hamburg                      99-5  37  —  —  —  —  e  50-0  54-0 

"^         ,                             99-5  37  —  —  —  —  6  51-2  55-2 

I  Zagreb                         1021  45  —  —  —  —  48-0  560 

II      .                                  1021  45  —  —  —  —  47-2  57-2 

U  Vieima                        102-7  42  —  —  —  —  e  54-2  57-6 

I  Zi-ka-wei            z.     155-9  318  20     6  [+   3]  —  —  —  — 

II                                      155-9  318  e20     8  [+   5]  —  —  —  — 

Additional  readings  :    Rio  Janeiro  gives  also  I  eN  --  +  17m.0s.,  11  c  =  +  17m.51s. 

Georgetown  i  eN  =  +  17m.0s.  Chicago  i  PR,  =  -f  19m.38s.,  S  ?  =  +  23m. 30s. 

II  PR,  =  +19m.42s.,  S?  =  +23m.45s.  Toronto  I  L  -  +58-5ra.         Ottawa 

I  eLE  = +25-0m..      L  =  +37-5m.,      iiL=+37-2m.  Moncalieri  I  e  = 

3h.12m.338.,  II  S?  =  +38ra.45s.  Zagreb  i  MNW  = +55-0m.,  nMNW  = 
+  55 -2m. 
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April  6d.  Readings  alsu  at  .'Jli.  (La  I'az  and  near  Granada),  4li.  (Colombo),  (ih. 
and  8h.  (La  I'az),  Dh-.  (Colombo),  llh.  (Marscillete),  KJh.  (titrasboui-y), 
22h.  (Batavla). 


April  7d.  Oli.  38ui.  Os. 


Epicentre  43"-8N.  11"-2E.  (Floi-euce)  (as  on  1921  May  20d.). 
A=+-708,   B=+-liO,  C=+-692. 


Florence 

Padova 

Zurich 

Zagreb 

Strasbom'g: 

Additional    readings 
+  2 -em. 


0-0 
1-7 
4-0 
40 
5-3 


Az. 


17 
332 

58 
334 


0      2 

0   33 

e  0  50 


o-c. 

s. 
+  2 
+  7 
-12 


O-C. 


0  59 
e  1   33 


e  2   18         .'S      (e  2   18) 


Zm'ich    gives    also    i.S=+lm.26s. 


L. 

m. 


+  11 
-17 


e  1-8 
2-7 


M. 

m. 
0-5 
1-3 


2-8 
Zagreb  MNW  = 


April  7d.  loh.  58m.  18s.     Epicentre  23°  ^N.  119°0E. 

A  =  -  -445,  B  =  +  -802,  C  =  +  -399  ;  D  =  +  -875,  E  =  +  -485  ; 

G=-193,  H  =  +-349,  K  =  --917. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

0°5 

86 

-0   18 

-26 

-:_ 

— 

0-1 

— 

Taihoku 

2-8 

56 

e  0  42 

-   2 

— 

— 

— 

— 

Hong  Kong 

4-6 

256 

1   33 

+  22 

— 

— 

— 

4-2 

Zi-ka-wei 

8-0 

15 

e  2     3 

+    2 

e  3  35 

-    2 

— 

4-7 

Manila 

91 

168 

e  2  24 

+   6 

(4     7) 

+    1 

41 

4-9 

Nagasaki 

13-3 

44 

e3  25 

+   8 

e  71 

— 

Batavia 

32  0 

202 

6  28 

-19 

— 

— 

— 

— . 

Colombo 

411 

251 

16   12 

+  488 

22   42 

+  500 

26-5 

30-7 

Vienna 

80-5 

320 

e  12  21 

-    1 

— 

— 

e  45-7 

54-2 

Hambm'g 

81-8 

325 

— 

— 

— 

— 

e  43  -7 

51-7 

Zagreb 

81-8 

317 

e  12  24 

—   5 

— 

— 

43-7 

54-7 

De  Bilt 

851 

326 

— - 

— 

— 

— 

e  45-7 

48-6 

Strasbom'g 

85-5 

322 

— . 

— 

— 

— 

e  47-7 

— 

Uccle 

86-1 

324 

— 

— 

— 

— 

e  45-7 

48-7 

Edinburgh 

86-8 

330 

— 

— 

— 

— 

45-7 

56-7 

Eskdalemuir 

87-2 

330 

— 

— 

e  23  42 

-    1 

41-7 

49-6 

Moncaheri 

87-4 

319 

e  17   55 

?PKi 

— 

— 

49-9 

— 

Kew 

88-2 

327 

— 

— 

— 

— 

— 

54-7 

Bidston 

88-3 

329 

— 

— 

— 

— 

— 

59-5 

Paris 

88-3 

323 

— 

— 

e  40  4(5 

I 

48-7 

57-7 

Oxford 

89-7 

327 

— 

— 

— 

— 

— 

58-6 

Tortosa           n. 

941 

318 

— 

— 

— 

— 

c  51-7 

54  1 

Additional  readings  and  notes  :  Hong  Koug  i-eadiug  is  given  as  on  6d.  Zi-ka- 
wei  gives  also  MN  = +4-9m.,  MZ=+5-5m.  Manila  MN^+4-5m. 
Colombo  :   Ai'e  the  readings  8  min.  in  error  ?        Eskdalemuir  MN  =  +57  ■2m. 


April  7( 


Readings  also  at  2h.  (near  La  Paz),  3h.  (Zi-ka-wei),  5h.  (Tiflis),  8h. 
(Zi-ka-wei),  12h.  (La  Paz),  16h.  (Taihoku),  18h.  and  21h.  (near  Belgrade). 


April  8d.  3h.  32m.  42s.     Epicentre  4°-6S.  101°-6E.  (as  suggested  bj-  Batavia). 

A  =  -  -200,  B  =  +  -970,  C  =  -  080  ;         D  =  +  -980,  E  =  +  -201  ; 
G  =  +016,  H  =  -079,  K  =  --997. 


A 

Az. 

P. 

O-C. 

s 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Batavia 

5-5 

107 

i  1   24 

-    1 

i  2 

1 

-30 

— 

3  0 

Colombo 

24-5 

298 

11      0 

?S 

(11 

6) 

+  72 

15-3 

18-8 

Manila 

27-1 

45 

e  6     0 

+    1 

— 

e  126 

— 

Kodaikaual 

28-2 

302 

17   54 

?L 

— 

— 

(17-9) 

— 

Hong  Kong 

29-0 

24 

7    28 

+  64 

— . 

— 

18-8 

Taihoku 

35  -4 

31 

— 

— 

— 

— . 

e  18-3 

— 

Zi-ka-wei 

40-5 

27 

7   54 

-   5 

— 

— 

• — 

25-8 

Simla 

N-.      42-6 

329 

e  14   42 

I  a 

(e  14  42) 

-   1 

— 

— 

Adelaide 

45-7 

136 

— 

— 

— 

— 

e  20-9 

— 

Continued  on  next  jxtye. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

0 

Ul.     i^. 

s. 

in.  s. 

s. 

m. 

m. 

Melbom-ue 

51-6 

136 



— 

— 

— 

e  26  1 

37-8 

Rivcrvie^- 

54-4 

130 



— - 

e  17      4 

-10 

e  24-7 

34-3 

Vieruia 

90-2 

319 

e  13   21 

-    4 

— 

— 

— 

— 

Za^eb 

90-3 

316 

c  13    24  . 

+    0 

e  24   12 

—    5 

59-3 

— 

Rocca  di  Papa 

92-2 

311 

i  21    26 

; 

c  30  48 

?SK, 

— 

45-3 

Strasbourg 

96  0 

319 

— 

— 

— 

— 

e  63-3 

— 

Moncalieri 

96  0 

315 

— 

— 

e  25      7 

-    9 

e  58-6 

— 

De  Bilt                K. 

97-6 

321 

— 

— 

— 

— 

e  62-3 

68-0 

X. 

97-6 

321 

— 

— 

— 

— 

e  60-3 

68-4 

Uccle 

98  1 

3-20 

— 

— 

— 

— 

— 

58-3 

\V.  Brom«ich 

101-9 

322 

21   36 

?PR, 

25   46 

-28 

— 

31-9 

Edinburgh 

1021 

325 

64    18 

?L 

— 

— 

(64-3) 

— 

Eskdalemuir 

102-2 

325 

— 

— 

e  26   18 

-    1 

52-3 

— 

Bidston 

102-4 

322 

— 

— 

— 

— 

— 

76-3 

Chicago 

141-9 

11 

— 

— 

— 

— 

e  82-3 

— 

La  Paz 

lo6-(i 

205 

e  20   18 

[-14J 

e  34     9 

? 

78-1 

811 

Additional  readinsjs  and  notes  :   Colombo  gives  also  S  =  +  13m.0s.        Riverview 
MN  =  -f  33-Om.  8iinla  eE  =  +15ni.0s.  Moncalieri  ti?  =  +3Sm.33s. 

Chicago  L  =  +85 -9m. 


1922.     April  8d.  20h.  42m.  12s.      Epicentre  72'  OX.  8°  5W 


-306,    B  =  -  046,   C  =  -  -951  ;  D  =  -  148,   E 

G  =  -t--941,   H  =  --141,   K=--309. 


•989  ; 


A 

Az. 

P 

O-C. 

b 

O-C. 

L. 

M. 

Q 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Dyce 

X.      15-0 

166 

i  3 

37 

_    2 

6 

12 

-20 

7-6 

9-2 

Upsala 

K.      15-9 

126 

e  3 

56 

+    5 

i  7 

4 

+  11 

e  8-5 

9-2 

X.      15-9 

126 

— 

— 

— 

— 

e  91 

9-3 

Edinbui-yh 

16-2 

169 

3 

56 

^    1 

7 

1 

+    1 

— 

12-1 

Eskdalemuir 

16 -S 

170 

14 

5 

+    3 

7 

20 

+    7 

8-6 

9-2 

Stonyhuist 

IS -3 

168 

4 

48 

+  27 

— 

9-3 

10-5 

Bid.stun 

lS-7 

170 

5 

23 

+  58 

8 

48 

+  53 

(10-6) 

12-8 

W.  Broiawich 

19-6 

167 

4 

38 

+    2 

8 

13 

-    2 

10-3 

11-8 

Hanil)urir 

20-1 

147 

i  4 

47, 

+    5 

i  8 

27 

-r    2 

e  12-1 

15-1 

Oxford 

20-5 

167 

i  4 

51 

+    4 

8 

38 

+    4 

11-2 

16-1 

Ivew 

20-8 

166 

8 

48 

?8 

(8 

48) 

+    8 

— 

12-8 

De  Bilt 

20-8 

156 

4 

53 

+    2 

8 

44 

-    4 

10-3 

17-4 

Konigsberg 

E.      21  1 

129 

4 

59 

+    5 

8 

44 

-    2 

e  10-6 

12-1 

X.      21-1 

129 

4 

58 

-1-    4 

8 

42 

-    4 

e  10-6 

11-9 

Uccle 

21-8 

158 

i  5 

4 

+    1 

9 

9 

+    S 

10-8 

12-9 

Paris 

23-7 

162 

i5 

22 

-    3 

9 

37 

-    1 

12-1 

17-8 

Strasbourg 

24  6 

154 

i  5 

35 

+    1 

10 

4 

-    9 

e  13-3 

19-7 

Besangon 

25  -7 

157 

e  5 

44 

-    1 

10 

10 

-    6 

13 -S 

— 

Ziu-ich 

25  -9 

153 

e  5 

43 

-    1 

(•  10 

24 

-     4 

e  16-1 

— 

Vienna 

26-3 

141 

e  5 

50 

-    1 

1(1 

5(i 

-r28 

e  14-0 

18-2 

Innsbruck 

26-4 

149 

i  5 

51 

-    1 

(■  1(1 

10 

-20 

e  15-5 

20-0 

Lemberg 

26-5 

129 

e  6 

0 

+    7 

(•  10 

48 

+  16 

e  14-2 

15  1 

Budapest 

27  -6 

138 

e  6 

5 

+    1 

(■  7 

18 

I 

e  11-8 

— 

Moncalieri 

28-1 

155 

6 

5 

-    4 

10 

51 

-10 

14-8 

17-8 

Padova 

28-3 

149 

6 

23 

rl2 

12 

13 

^69 

15-6 

20-3 

Zagreb 

28-6 

143 

c  6 

12 

-    2 

11 

14 

-    4 

e  15-5 

18-4 

Marseille;? 

29-5 

159 

e  6 

21 

-    2 

e  11 

22 

-    4 

14  3 

18-8 

Florence 

29-8 

151 

5 

59 

-27 

_ 

— 

19-1 

19-1 

Belgrade 

30-4 

137 

e  6 

19 

-13 

i  11 

7 

-34 

e  15-1 

19-0 

Barcelona 

31-0 

165 

e  6 

16 

-22 

11 

s 

-43 

e  15-7 

17-9 

Tortosa 

X.      31-5 

168 

6 

34 

-    9 

11 

42 

-18 

14-6 

20-6? 

Coinibra 

K.      31-8 

180 

c-  6 

53 

+   s 

- 

— 

16-2 

18-2 

X.      31-8 

180 

6 

3S 

—    7 

i  11 

58 

-    7 

17-0 

17-2 

Itocea  di  I'iipa 

32-0 

150 

i  6 

41 

-    (i 

1-  11 

0 

-6.S 

i  20-8 

• — 

Pompeii 

33-2 

147 

(i 

53 

—    5 

12 

28 

+    1 

19-8 

24-8 

Rio  Tinto 

34-2 

178 

15 

18 

?L 

- 

— 

(15-3) 

21-3 

(Jrnnada 

34-9 

174 

7 

1 

-11 

i  12 

53 

-   1 

i  17-7 

21-5 

Azores 

35  -4 

203 

16 

48 

?L 

- 

— 

(16-8) 

18-8 

San  Fernando 

35-0 

178 

7 

17 

-    1 

13 

18 

+  14 

19-8 

Algiers 

35-7 

164 

7 

9 

-10 

13 

5 

-    1 

19-8 

20-6 

Continu<id  on  next  page. 
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/S 

Az. 

P. 

0-C 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

37-8 

137 

e  7   32 

-   4 

e  13   19 

-16 

21-4 

22-4 

37 

8 

137 

i  7   38 

+    2 

i  13   29 

-   6 

— 

25  0 

Ottawa 

-10 

4 

267 

7   53 

—   5 

14      6 

-   7 

e  18-8 

30-3 

Northfleld 

40 

r; 

263 

9   36 

?PK, 

— 

— 

22-8 

— 

Toronto 

13 

1 

270 

12   24 

? 

18    12 

?SU, 

0  20-6 

24-6 

Ithaca 

13 

4 

267 

c  10      2 

+  101 

14   54 

0 

19-8 

— 

Sitka 

E. 

45 

,s 

323 

— 

— 

— , 

— 

e  20  0 

24-9 

Georgetown 

K. 

46 

7 

265 

V,  8   48 

+    3 

e  15  48 

+  11 

e  22-2 

— 

X. 

46 

7 

265 

e  8   48 

+    3 

e  15  52 

+  15 

e  22=0 

— • 

Wasliing'toii 

46 

7 

265 

9      8 

+  23 

16  30 

+  53 

25  0 

— 

Cheltenham 

E. 

46 

8 

264 

— 

— 

15  43 

+   5 

25-6 

26-7 

X. 

46 

8 

264 

8   50 

+    4 

15   29 

-   9 

— 

28-8 

Helwau 

47 

2 

131 

8   52 

+    4 

15   50 

+    6 

— 

32  1 

Chicago 

47 

4 

276 

8   47 

-   3 

15   SS 

—    8 

22-6 

261 

St.  Louis 

51 

0 

276 

i  9   18? 

+    5 

13   51 

? 

20-4 

28-1 

Victoria 

51 

3 

310 

15   38 

? 

19   35 

?SRi 

23-0 

27-9 

z. 

51 

3 

310 

14   48 

? 

19   18 

?SR, 

26-8 

31-6 

Denver 

54 

5 

290 

— 

— 

24-8 

26-8 

Simla 

N. 

59 

3 

83 

18  36 

?S 

(18  36) 

+  21 

35-8 

36-9 

Berkeley 

E. 

61 

0 

306 

e  11      6 

+  47 

e  19     6 

+  30 

e  30-3 

35-7 

N. 

61 

0 

306 

e  10  54 

+  35 

— 

— 

— 

35-7 

Z. 

61 

0 

306 

e  10  44 

+  25 

— 

— 

— 

35-5 

Lick 

N. 

61 

3 

305 

— 

— 

i  23   16 

?SRi 

340 

38-3 

Tucson 

N. 

63 

1 

292 

— 

— 

— 

— 

e  31-9 

38-5 

Bombay 

69 

4 

92 

16   27 

? 

— 

— 

— 

— 

Vera  Cruz 

71 

0 

275 

— 

— 

— 

— 

40  0 

— 

Zi-ka-wei 

71 

2 

43 

11   41 

+  17 

e  21   11 

+  31 

— 

46-6 

Tacubaya 

E. 

71 

9 

277 

11   44 

+  15 

21      1 

+  12 

36  0 

— 

Hong  Kong 

78 

1 

53 

22  43 

?S 

(22  43) 

+  42 

— 

460 

Kodaikanal 

79 

0 

91 

33     6 

I 

— 

— 

49-9 

540 

Colombo 

82 

9 

90 

24  48 

?.s 

(24   48) 

+  112 

(36-8) 

67-8 

Honolulu 

E. 

84 

4 

332 

— 

— 

— 

— 

0  44-6 

50-8 

N. 

84 

4 

332 

— 

— 

— 

— 

e  40-9 

49-S 

Manila 

87 

2 

49 

e  13   26 

+  26 

— 

— 

42-0 

— 

La  Paz 

96 

9 

236 

14   18 

+  24 

e  26     8 

+  43 

491 

61-7 

La  Quiaea 

101 

7 

233 

56   12 

?L 

— 

(56-2) 

63-7 

Pilar 

E. 

110 

5 

228 

61   36 

?L 

— 

— 

(61-6) 

721 

X. 

110 

5 

228 

61     6 

?L 

— 

— 

(611) 

69-8 

Mendoza 

112 

7 

232 

60  54 

?L 

— 

— 

(60-9) 

74-8 

Cipolletti 

118 

4 

230 

63   54 

?L 

— 

— 

(63-9) 

78-2 

Riverview 

140 

4 

27 

e  18   19 

? 

— 

— 

e  59  0 

77-6 

Additional  readings:  Hamburg  gives  also  MZ  = +16-7m.,  MN=+17-lm. 
De  Bilt  MN  =  +i4-8m.,  T„  =201i.42m.l6s.  Konigsberg  EN  =  +5ni.34s., 

MZ  =  +12-3m.  Uccle  MN  = +13-2m.  Paris  MN  =  + 13  •8m. 

Strasbom-g  iPN  = +5m.36s.,  PS  =  +  10m.30s.,  MNZ=+17-4m.,  T„  = 
20h.42m.8s.  Zurich  iP  = +5m.45s.     Epicentre  71°  •8N.  8'' ■9W.       Vienna 

iPZ  = +5m.51s.,    PR,  = +6m.52s.,    i=+7in.32s.,    SR,  = +12m.50s.,    MN  = 

+  19  •2m.  Innsbruck  MNW  =  +21  ■4m.  Moncalieri  MN  =  +18  •3m. 

Padova  PRi= +8m.l9s.    and     +12m.8s.  Zagreb  cl'NW  = +6m.lls., 

i  =  +6m.l6s.,  iNE  =  +6m.27s.,  iPR™  =  +7m.l9s.,  MNW  =  +27-6m.  Mar- 

seilles L  =  +15-8m.  Belgrade  PRi  =  +6m.57s.  Barcelona  PRi  = 

+  7m.24s.,    ?  =  +10m.44s.   and     +llm.44s.,    MN  =  +22^3m.  Rocca  di 

Papa  eV  =  +6m.39s.,  PR,  =  +8m.24s.,  iLV  =  +21^8m.  Granada  MN  = 

+  21  •2m.  San  Fernando  MN  =  +  21  •6m.  Algiers  MN  =  +  23  •3m. 

Athens  iN  =  +9m.28s..      To  =20h.42m.26s.  Ottawa  PRa  =  +9m.34s., 

SRiE  =  +16m.38s.,  T„  =20h.42in.l4s.  Toronto  eL  =  +22  •em.  Ithaca 

eL?  =  +17-8m.  Sitka  eN  = +28m.34s.  Georgetown  LE  = +25 -Sm., 

LN  =  +26^0m.  Cheltenham  PRiN  =  +10m.39s.,      SR,  =  +18m.58s., 

eE  = +20m.4Ss.,  eN  = +21ra.l9s.  Wasiiington  L  = +29^5m.  Simla 

SN  =  +31m.36s.  Berkeley  iEN  = +33m.8s.,    iE  = +33m.29s. 


April  8d.  Readings  also  at  Oh.  (Manila),  Ih.  (near  Mizusawa).  2h.  (near  Belgrade 
and  near  Taculiava),  3h.  (Vera  Cruz),  6h.  (Zagii'l)  and  Vienna).  7h.  (near 
Belgrade  (4)  ),  lOh.  (Rocca  di  Papa  and  Zagnli).  llh.  ( Kskdalcnmir), 
12h.  (I'iverview  and  Adelaide),  23h.  (lOskdalenuilr,  Strasbourg,  and 
Uccle). 


April  9d.      Readings  at  lb.  (Granada).  (!b.  (Taihokii  and  Zi-ka-wei),  13h.  (Ham- 
biu-g,  De  Bill,  and  Eskdalcniuir),  llh.  (Itucca  di  Papa),  231i.  (Uccle). 
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April  lOd.  3h.  9m.  36s.      Epicentre  24°-0N.  123=0E.  (as  ou  1922  Jau.  lOd.). 
A  =  -  -498,  B  =  +  -766,  C  -  -r  107. 


A 

Az. 

P. 

O 

-C. 

s. 

O-C.        L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s.            m. 

m. 

Taihoku 
Zi-ka-wei 
Manila 
De  Bilt 

1*7 
7-3 
9-6 

86-7 

SOS 
319 
192 
327 

e  0   26 
e  1   51 

0 
0 

e  3   21 

—  OS 
+    3           — 

—  e  5-4 

—  e  490 

0-S 
5  0 

56-3 

No  additioual  readings. 


April  lOd.  3h.  54m.  12s.      Epicentre  15  -OS.  155  -OE. 


A  =  -  875,  B  =  +  -408,  C  =  -  -259  ;  D  =  4-  -423,  E  =  +  906  ; 

G  =  +  -235.   H  =  -  109,  K  =  -  -966. 


Az. 


P.       O  -C. 


O-C. 


L. 


M. 


Riverview 

IV)  1 

190 

(e  4   34) 

-f-    4 

e  8   10 

+    6 

e  10-3 

12-4 

Sydney 

191 

190 

7    48 

?.S 

(7    48) 

-16 

10-9 

12  7 

Melbourne 

24-5 

200 

— 

— 

11    36 

?L 

14-5 

16-8 

Adelaide 

248 

213 

— 

— 

10      0 

+    1 

c  14-6 

18-2 

Perth 

39-4 

236 

— 

— 

13   55 

-    2 

23-9 

— 

Manila 

44-8 

310 

e  9  57 

+  S5 

(16     5) 

+  53 

16-1 

— 

Batavia 

480 

275 

e  8  48 

-   6 

— 

— 

— 

— 

Zi-ka-wei 

z. 

56-3 

326 

— 

— 

e  18  21 

-t-43 

— 

31-4 

Honolulu 

E. 

58-7 

53 

— 

— 

e  18  28 

-f21 

— 

— 

Victoria 

95-8 

41 

— 

— 

— 

— 

39-8 

42-8 

Chicago 

120-3 

49 

— 

— 

— 

— 

e  54-8 

— 

De  Bilt 

E. 

135-9 

332 

— 

— 

— 

■ — 

e  57-8 

80-6 

X. 

135-9 

332 

— 

— 

— 

— 

c  64-8 

76-0 

Eskdalemuii 

136-4 

340 

— 

— 

— 

— 

e  60-8 

— 

Uccle 

137-1 

332 

— 

— 

— . 

— 

e  59-8 

— 

Tortosa 

N. 

146-0 

324 

— 

— 

— 

— 

e  75-8 

90-4 

Additioual   readings:       Riverview   gives   also   MN=+13-3m.,    MZ  =  -f25-0m. 
eP   is    given    as    ePRi.  Melbomiie  SRi  =  +  13m.0s.  Perth  PR,  = 

+  7ni.lOs.,    8Ri  = +17ui.l8s.  Zi-ka-wei  S  has  beeu  inci-eased  by  10m. 

Honolulu  eX  = -i-16m.28s.  Cliicago  L  =  -f6o-8m. 


April  lOd.  13h.  J7ui.  25s.      Epiceuti-c  35°-5N.  141  -OE. 

A  =  --63.!,   B  -  +  -512,   C  =  -1-  -5Sl! 


A 

P. 

O-C. 

^j. 

O-C. 

L. 

M. 

ni.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

Tokyo 

1-1       i 

i  0     5 

-12 

i  0   13 

-l.H 

i  0-3 

0-7 

Nagoya 

3-4 

0   47 

-    6 

(1   31) 

-  :i 

15 

2  0 

Mizusawa 

E. 

;!■() 

0   .")3 

—    '.' 

1    54 

+  15 

— 

— 

-V. 

;;■(; 

0   .',1 

—    2 

1    52 

+  13 

— 

— ■ 

Kobe 

!■!) 

1    20 

■   10 

2      7 

-    7 

2-6 

3-7 

Osaka 

.")■;{ 

1    24 

+    2 

(2   24) 

-    1 

2-4 

2-8 

dditioual  rea 

dings  : 

Kol)e 

gives  i 

Also  MN  = 

=  x4-3m. 

Osaka  MN  = 

=  -r  2 

April  lOd.  Itciidiiigs  also  at  71i.  (Kixlaikanal  and  Colombo),  Sli.  (Zi-ka-wei, 
Siiala.and  La  Paz),  lOli.  (near  Melbonrm-  and  Ifivcrview),  13h.  (Colombo), 
14h.  (near  Belgrade),  15h.  (Zi-ka-wei  and  near  Jliztisawa),  lOli.  (Taihoku 
and  near  Batavia),  17h.  (near  Mzusawa),  21h.  (CipoUetti  and  Mendoza), 
23h.  (Colonil)o). 
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April  lid.  Oh.  18m.  20s 
A 


Epicentre  18  -OS.  167°0E.  (as  on  1921  Aiig.  lod.). 

D  =  +  -225,  E=  -r-9"i  ; 
K  =  --951. 


927,   B=-r-214,  C  =  --309; 
G  =  +-301,  H=  -070 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

20°8 

82 

4  57 

+    6 

9     6 

+  26 

110 

12-8 

Sydney 

21 

3 

219 

-0   14 

? 

— 

— 

10-2 

15  0 

^lelbourne 

27 

7 

220 

6  34 

-29 

11   52 

-^58 

16-3 

200 

Perth 

-IS 

0 

243 

— 

— . 

16   IS 

+  24 

29-8 

— 

Honohihi        e. 

.52 

2 

43 

— 

— 

e  16  42 

-    4 

26-8 

281 

N. 

52 

2 

43 

— 

— 

— 

— 

23-6 

30-0 

Manila 

55 

9 

303 

e  9  55 

+  10 

— 

— 

— 

— 

Batavia 

59 

8 

273 

e  10  22 

+  11 

e  18     8 

-13 

— 

— 

Zi-ka-wei 

65 

8 

318 

10  33 

-17 

e  18  51 

-44 

— 

25-4 

Berkeler 

86 

6 

48 

— 

— 

— 

— 

e  39-5 

— 

Lick                X. 

86 

9 

48 

— 

— 

— 

— 

i  421 

— 

Victoria 

90 

7 

39 

23  47 

?S 

28  45 

I 

e  41-2 

45-6 

Tucson            i;. 

93 

2 

56 

— 

— 

— 

— 

e  441 

48-5 

Cipolletti 

103 

2 

139 

59  28 

?L 

— . 

— 

61-9 

66-2 

Mendoza 

106 

6 

134 

50     4 

?L 

— 

— 

62-5 

681 

Pilar                E. 

110 

4 

135 

52   10 

Ih 

— . 

— 

620 

63-5 

X. 

HO 

4 

135 

57    10 

?L 

— 

— 

62-2 

63-7 

Chicago 

113 

2 

50 

28   23 

?S 

(28   23) 

+  27 

54-7 

— 

La  Paz 

115 

7 

119 

6  25  34 

I 

37   34 

?SRi 

69-0 

74-5 

Toronto 

119 

3 

49 

e  21   40 

?PR, 

e  36  58 

?SR, 

62-4 

72-7 

Gcorgeto\\ni 

121 

2 

53 

— 

— . 

— 

— 

e  621 

— . 

Washington 

121 

2 

53 

— 

— 

— 

— 

e  62-7 

— 

Cheltenham 

121 

3 

53 

— 

— 

— - 

— 

e  621 

63-8 

Ithaca 

121 

4 

49 

— 

— . 

— 

— 

61-7 

— 

Ottawa           E. 

121 

7 

48 

— 

— 

e  37   18 

?SRi 

64-7 

— 

Tiflis 

125 

7 

309 

e  3  58 

? 

e  11     1 

? 

19-7 

— 

Konigsberg 

135 

2 

333 

— 

— 

— 

— 

e  70-2 

83-2 

Hamburg 

140 

2 

339 

e  21  40 

? 

— 

— 

e  62-7 

83-7 

Edinburgh 

141 

4 

351 

78  40 

?L 

— 

— 

(78-7) 

— 

Vienna 

141 

5 

328 

e  19  39 

[-   3] 

e  22   16 

?PR, 

e  73-7 

861 

Eskdalemuir  x. 

142 

0 

351 

e  22   24 

?PRi 

e  40  40 

?SRi 

67-7 

85-7 

De  Bilt 

143 

1 

342 

— 

e  22  40 

?PR, 

e  66-7 

88-7 

Stonyhurst 

143 

2 

350 

e  22  40 

?PR, 

— 

— 

— 

96-7 

Zagreb 

143 

3 

326 

e  22  40 

?PR, 

— 

— 

61-7 

87-7 

Bidston 

143 

7 

350 

63   20 

?L 

69  20 

?L 

(69-3) 

83-7 

Uccle 

144 

4 

340 

— 

— 

— 

— 

e  65-7 

84-7 

Oxford 

145 

0 

347 



— 

— 

— 

— 

90-7 

Strasbourg 

145 

1 

336 

e  19  42 

[-   6] 

c  22  47 

?PRj 

e  71-7 

— 

Kew 

145 

1 

346 

— 

— 

— 

— 

110-7 

Florence 

147 

1 

327 

80     5 

?L 

— 

— 

(80-1) 

92  7 

Moncalieri 

148 

(1 

332 

e  44   48 

?SRi 

53   54 

> 

74-9 

— 

Tortosa           x. 

154 

4 

336 

19  56 

[-    5] 

— 

— 

e  71-7 

95  6 

Algiers 

156 

5 

326 

e  20     0 

[-    4] 

— 

— 

e  81-7 

98-7 

Coimbra 

157 

4 

351 

20  32 

[+27] 

34      2 

} 

e  70-2 

— 

Additional  readings  :   Melbourne  gives  also  eSRi  =  +13m.28s.,  SR..  =  —  13m.52s. 
Perth  PR,  =  +9m.28s.,  SR,  =  +20m.lls.,  SR,  =  +23m.6s.  Batavia  i  = 

+  19m.31s.  Victoria  L  =  +38-7m.  Cliicago  S?  =  +34m.l5s.,   L  = 

-^64 •7m.  Toronto  eL  = +64  ^m.  Georgetown  LE  = +63 -Sm., 

LX  =  +650m.  Ottawa  LEV  =  +73-7m.  Konigsberg  LX  =  +73-8m. 

Hamburg  MX  =  +78 •7m.  Eskdalemuir  eX  =  +32m.26s.  De  Bilt 

MX  =  +  78 -Om.  Zagreb  MXW  =+71  •7m.  Uccle  MX  =  +  89 •7m. 

Coimbra  eL  =  +83  •7m. 


API 

il  ll.L  4h. 

35m. 

10s.      Epicentre  40 

•5X 

19  •2E 

.  (suggested  by 

Ziirich). 

A  =  + 

•7  IS, 

B  =  +2 

50,   C 

=  + 

649 

;       D 

=  + 

■329, 

E=  - 

■944  ; 

G  =  + 

■613, 

H  = 

+  ■214,  K  = 

-•760. 

A 

Az. 

P. 

O-C. 

t, 

O-C 

L. 

M. 

„ 

„ 

m 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Mostar 

3  0 

340 

i  0 

19 

-28 

i  1 

9 

-14 

— 

22 

Pompeii 

3-6 

275 

1 

10 

+  14 

1 

59 

+  20 

— 

3-4 

Sinj 

3-8 

330 

e  0 

15 

-44 

i  1 

8 

-36 

e  1-6 

1-7 

Athens 

4-4 

125 

e  1 

12 

+    4 

i  1 

58 

-   3 

21 

2^6 

Belgrade 

4-4 

12 

i  0 

28 

-40 

i  1 

29 

-32 

— . 

16 

Rocca  di  Papa 

51 

286 

e  1 

20 

+    1 

3 

20 

?L 

(3-3) 

39 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S, 

O-C. 

L. 

M. 

e 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Zagreb 

5-8 

337 

e  1  37 

+    7 

1  3     8 

?L 

(131) 

5-5 

Florence 

6-7 

302 

1  50 

+   8 

— 

— 

6-3 

Padova 

7-3 

315 

1  35 

-16 

3  40 

+  22 

4  0 

4-8 

Vienna 

8-0 

346 

2     8 

+   7 

3   36 

-   1 

151 

6-6 

Moncalieri 

9-6 

302 

1   58 

-26 

4   45 

?L 

60 

7-9 

Lemberg 

9-9 

19 

— 

— 

e  4   32 

-    6 

6  7-9 

8-4 

Znrich 

10-3 

316 

e  2  39 

+    5 

e  4  36 

-   1 

— 

— 

:MarseiIles 

10-7 

290 

— 

— 

— . 

5-8 

— 

Strasbourg 

llo 

318 

e  3   11 

+  19 

6   27 

?L 

(6-4) 

— 

Besanoon 

11-6 

310 

5  22 

?S 

(5   22) 

^13 

8-8 

— 

Barcelona 

129 

280 

— 

— 

— . 

— 

e  6-8 

11-4 

Algiers 

131 

259 

e  3   23 

+    9 

c  7      8 

?L 

91 

12-8 

Tortosa           x. 

14  1 

278 

— 

— 

(6  27) 

+  17 

6-4 

12-5 

Konigsberg    x. 

14i 

3 

3   28 

-    4 

5  33 

-45 

— 

10-8 

Paris 

14-4 

311 

— 

— 

— 

— 

e  8-8 

S-8 

Hamburg 

14 -.5 

338 

e  3  48 

+  15 

— 

— 

9-7 

10-8 

Uccle 

14-6 

320 

e  3  50 

+  16 

— 

— 

8-5 

9  5 

De  Bilt 

151 

325 

— 

— . 

i  6  57 

+  23 

8-7 

100 

Kew 

17-3 

316 

8   50 

?L 

— 

— 

(8-8) 

12-8 

Granada 

18  0 

267 

i  3   49 

-28 

i  7   22 

-18 

e  9-2 

12-5 

Oxford 

ISO 

316 

4  28 

+  11 

7   56 

-^16 

10-5 

12-2 

Upsala 

19-4 

356 

4   35 

+    1 

8   10 

0 

c  10-3 

12  3 

Stonyhiu^t 

19-7 

320 

e  9  20 

?L 

— 

—  - 

(e9-3) 

14-8 

Bidston 

19-8 

318 

2  50 

-109 

— 

— 

9-5 

15-3 

Rio  Tinto 

20  1 

270 

12   50 

?L 

— . 

— 

(12-8) 

19-8 

Eskdalemuir 

20-9 

322 

e  5  41 

+  49 

e  8  46 

+   4 

10-8 

12-8 

Coimbra         e. 

210 

278 

— 

e  8  48 

+   4 

120 

181 

X. 

210 

278 

— 

— 

e  8  12 

-32 

e  9-3 

16-7 

Edinburgh 

21-2 

324 

— 

— 

8  9     2? 

+  14 

— 

13-2 

Dyce               X. 

21-7 

328 

— 

— 

— 

— 

13-8 

— 

Additional  readings  :    Mostar  gives  also  iPN  =  +  9s.  Athens  P  =  -^  lui.20s., 

iP= +lm.25s.,      MN  =  +2-9ni.,      T„  =4h.35m.24s.  Belgrade  ePX  = 

+  0m.l6s.  Rocca  di  Papa  SX  =  +3m.2s.  Zagreb  iNW  =  +lm.44s., 

and    +2m.20s.,  i  =  +3m.20s.  Padova  PR,  = +3m.50s.,   SR,  = +4m.2s. 

Vienna  PR,  = +2m.37s..    PS  = +3m.l3s.,    SR  =  -4m.22s.  MoncaUeri 

MN=+8-2m.  Zui'ich  iS= +4m.53s.  Epicentre  40=-5N.   19°-2E. 

Tortosa  readings  are  given  as  for  3h.        Konigsberg  PZ  =  -!-3m.20s.        Paris 
MX=+ll-8m.  Hamburg  ePE  = +3m.59s.,      ePX=+4m.2s.,      e  = 

-7m.32s.,    MZ=-^10-7m.,    MX  =  +ll-2m.  Dc    Bilt    eE  =  +7m.24s., 

eX  =  +  7m.38s.  Granada  MX  =  + 10  ^m.         Upsala  MX  =  +  U»xa. 


April  lid.  15h.  43m.  30s.     Epicentre  14°0S.  166°-5E.  (as  on  1921  Oct.  15d.). 

A=--943.  B  =  +-227,  C=--242;  D  =  +-233,   E=+-972; 

G=+-235,  H=-056,  K=--970. 


A 

Az. 

P.       O  -C. 

S.         O 

-C. 

L. 

M. 

„ 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Riverview 

24°  2 

212 

e  5   42      +12    e 

10     0        -• 

12 

e  12-4 

14-8 

Sydney 

24-2 

212 

10     0        ?S 

(10     0)       +12 

13-9 

15-3 

Melbourne 

30-5 

215 

—              — 

11  30 

-13 

16-9 

19-8 

Manila 

53-3 

300 

e  9  52      +24 

— 

— 

— 

— 

Zi-ka-wei 

z. 

62-5 

319 

10  30      +    1    e 

18   56         +1 

— 

36-3 

Ann  Arbor 

E. 

1140 

49 

—              — 

— 

— 

62-6 

— 

Ottawa 

E. 

119-3 

44 

—              — 

— 

— 

c  64-5 

— 

Eskdalemuir 

137-9 

351 

—              — 

— 

— 

76-5 

— 

De  Bilt 

E. 

139-1 

342 

—              — 

— 

— 

c  72-5 

— 

Uecle 

140-5 

342 

—              — 

— 

— 

e  70-5 

— 

Strasbourg 

141  2 

336 

—              — 

— 

— 

e  27  -5 

— 

Additional  readings  :    Riv 

erview 

gives  also  MX 

-  +14  1m.. 

To 

-15h.43ra.:-)4^. 

Melbourne 

SR, 

=  +  14m.0s. 

Ann  Art)or  LN 

=  +62  •7m. 

Dc  Bilt 

cLX 

+  74-5m. 

April  lid.  Readings  also  at  2li.  (Vietori.T).  3li.  (Vera  Ci-iiz).  51i.  (Zi-ka-\voi), 
7h.  (La  Paz,  Mendoza.  Pilar,  and  Cipolletti),  Sh.  (Eskdaltinuir.  Do  Bilt, 
Stonyhurst,  \Vost  Bronnvich,  I'ccle,  and  liidston).  9h.  (Zi-ka-wei), 
lOh.  (near  Tacubaj-a),  12h.  (Riverview),  15h.  (near  Calcutta),  16h.  (near 
Tacubaya  (2)  ). 
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April  12d.  8h.  8m.  25s.      Epicentre  39"  oN.  145° -OE.  (as  on  1921  Sept.  27d.). 

A  =  -  -632,  B  =  +  -443,  C  =  +  -636  ;         D  =  +  -574,  E  =  +  -819  ; 
G---52],  H=+-365,  K  =  --772. 


A 

Az. 

P.       O  -C. 

S. 

O  -C.          L. 

3 

m.  s.         s. 

m.  s. 

s.            m. 

Mizusawa       x. 

3°0 

263 

0  57      +10 

1  42 

+  19            — 

Sapporo 

4-6 

324 

0  36      -35 

— 

—           1-2 

Tokyo 

5-6 

229 

e  2  39        ?S 

(e  2  39) 

+    5        e  5-0 

Ootomari 

7-4 

348 

1   22      -30 

— 

—            20 

Zi-ka-wei        z. 

20-8 

254 

e  4  51            0 

— 

—             — 

Uccle 

83-3 

336 



—      6  41-6 

Stra.sbourg- 

84-2 

333 

—              — 

— 

—      e53-6 

Rocca  di  Papa 

88-0 

326 

—              — 

— 

—      6  501 

iziisawa  gives  a 

so  SE  = 

+  lm 

40s.       Ootomari 

readings 

are  reduced  by 

M. 


15-2 
52-2 


April  12d.  Readings  also  at  2h.  (near  Taonbaya),  7h.  (near  Mostar),  8h.  (Zi-ka-wei 
and  Mizusawa),  12h.  (Mizusawa  and  Osaka),  13h.  (near  Tokyo),  15h. 
(Strasbom-g),  16h.,  17h.,  and  20h.  (La  Paz). 


April  13d.  6h.  7ni.  12s.     Epicentre  lO'-ON.  127'-5E.  (as  on  1913  April  28d.). 

A  =  -  -600,  B  =  +  -781,  C  =  +  -174  ;  D  =  +  -793,  E  =  +  -609  ; 

G  =  -106,  H=--138,  K  =  --985. 

A       Az.  P.       0-C. 

o  o  lU-   s.  s. 

Manila 
Hong  Kong 

Zi-ka-wei  21-9     346  5     5      +    1      e  9      1 

Batavia 
Colombo 

Additional  readings  :   Manila  gives  also  MN  =  +4-4m. 


April  13(1.  15h.  r2m.  10s.      Epicentre  60'-0N.  110°0W. 

A  =  --171,   B  =  -470,  C=  +866  ;  D  =  - -940,  E  =  +-342  ; 

G  =  -  -296,   II  =  -  -814,   K  =  -  500. 

A        Az.  P.       0-C.  S.  0-C.        L.  M. 


7-9 

307 

e  2      1 

+    1 

17-7 

315 

4      8? 

-   5 

21-9 

346 

5      5 

+    1 

26-3 

232 

i  5   51 

0 

47-3 

267 

26   18 

?L 

O-C. 

L. 

M. 

s. 

m. 

m. 

— 

3-4 

4-2 

-   2 

— 

9-3 

■ 

(26-3) 

30-8 

atavia  i 

=  +llm 

.26s. 

Sitka 

!■:. 

13-5 

268 

e  5  53 

?S 

(e  5   53) 

-    3 

6-3 

6-4 

Cliicago 

22-8 

132 

0  3  50 

i 

7    53 

-88 

— . 

— 

Berkeley 

23-5 

205 

e  6   ]  5 

+  52 

— 

— 

— 

— 

Ann  Arbor 

JO. 

23-9 

126 

— 

— 

9   56 

+  14 

— 

10-8 

X. 

23  -9 

126 

— 

— 

'.)   26 

-16 

— 

13-5 

St.  Louis 

24  7 

141 

e  5   38 

T-    3 

10      2 

+    5 

— 

— 

Ottawa 

2M) 

no 

e  7   35 

+  118 

i  9   50 

-11 

e  121 

— 

Ithaca 

26-8 

116 

— . 

— 

e  10  38 

+    1 

— 

— 

Xorthfield 

27-3 

108 

— 

— 

c  10  50 

+   4 

— 

— 

Georgetown 

K. 

29  -5 

121 

0  8    12 

? 

o  12   27 

+  61 

— 

— 

X. 

29-5 

121 

e  8     9 

l 

e  12  23 

+  57 



— 

Washington 

29-5 

121 

e  5  50 

-.33 

— 

— . 

— 

— 

Cheltenham 

E. 

29-7 

121 

e  10   45 

iS 

(e  10  45) 

-44 

12-6 

13-3 

X. 

29-7 

121 

e  11    22 

?S 

(e  11   22) 

-   7 

12-9 

130 

Stonyhurst 

52-4 

45 

• — 

— 

— 

— 

— 

25-8 

Bidston 

52-5 

45 

— 

— 

— 

— . 



16-8 

De  Bilt 

56-4 

42 

— 

— 



— . 

e  23-8 

25-8 

Zi-ka-wei 

Z. 

79-5 

317 

— 

— ■ 

— 

— 

0  28-4 

Additional  readings  and  notes  :    Sitka  gives  also  ePN  =  +6m.l8.,  all  readings 
are  increased  by  10m.  Ottnwn  i       -  llni.Os.  and   +llm.50s.  Do  Bilt 

MN  =  +26-]m. 
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April  13cl.  Readinsrs  also  at  Oh.  (Apia),  .31i.  (2)  and  oh.  (near  Taciibaya),  lOh. 
(Riverview  and  near  Mlzusawa),  lih.  (Tortosa  and  near  Tacubaya), 
16h.  (Zagreb  and  Roeca  dl  Papa),  19h.  (near  Tacubaya),  21h.  (near 
Athens). 

April  lid.     Readings  at  4h.  (Apia),  .5h.  (near  Port  an  Prince). 

April  15d.  Readings  at  Oh.  (Manila  and  near  Tokyo),  oh.  (Apia),  7h.  (near  Manila 
and  near  La  Paz),  lOli.  (Zagreb  and  near  La  Paz),  16h.  (near  Tokyo), 
17h.  (Rocca  di  Papa),  21h.  (near  Mostar),  2.3h.  (Denver). 


April  Ifid.  13h.  7m.  Cs.     Epicentre  3°-0S.  24°-0E. 


A=  +912, 

B  =  + 

•406,  ' 

C  =  -05 

2  ; 

D  =  +-407, 

E  =  - 

--914  ; 

G  = 

--048 

,  H  =  -- 

021,  K  =  --999. 

Very  roughly. 

A 

Az. 

P. 

O  -C.         S. 

O-C 

L. 

M. 

o 

m.  s. 

6. 

m.  s. 

s. 

m. 

m. 

Johannesburg 

23°  5 

171 

4   IS 

-65 

— 

— . 

— 

10-4 

Capetown 

31-4 

189 

— 

— 

e  11   24 

-34 

i  14-7 

14-9 

Hehvan 

33-6 

13 

e  7     2 

+    1 

12  33 

-    1 

— 

20-4 

Algiers 

44-3 

338 

— 

— 

— 

e  25-2 

32-2 

Rocca  di  I'apa 

45-9 

349 

e  8   12 

-27 

e  16     0 

+  33 

e  31-2 

37-5 

Granada 

47-6 

330 

9   20 

+  29 

— 

— 

28-8 

35-1 

Florence 

48-1 

349 

27   24 

?L 

— 

— 

(27-4) 

36-4 

San  Fernando    e. 

48-4 

328 

— 

— 

— 

— . 

31-9 

Barcelona 

48-7 

340 

— 

— 

e  16     2 

0 

e  28-8 

35  0 

Tortosa               x. 

48-8 

337 

— 

— - 

— 

— 

e  24-9 

31-8 

Zagreb 

49-3 

354 

e  9     4 

+    2 

— 

— 

0  27  -9 

35-9 

Moncalieri 

oOl 

347 

e  9   15 

+    7 

16   55 

+  35 

30-7 

37-2 

Vienna 

51-6 

355 

i  9   18 

+    1 

i  13      1 

?PR, 

e  34-9 

39-4 

Coimbra 

52-4 

330 

— 

— 

— 

— 

e  31-4 

37-7 

Besancou 

52-7 

346 

— 

— 

— 

— 

34-9 

— 

Strasbom^- 

53-5 

348 

— 

— 

— 

— 

e  37-9 

— 

Kodaikanal 

54-8 

77 

— 

— 

— 

— ■ 

24-6 

28-7 

Paris 

55-1 

344 

— 

— 

e  24  54 

?L 

32-9 

37-9 

Uccle 

56-3 

348 

— 

— 

— 

— 

c  24-9 

— 

C!olombo 

56-6 

80 

8  36 

-74 

14  42 

-179 

27-2 

31-2 

De  Bilt               E. 

57-3 

349 

— 

— . 

— 

— 

e  33  -9 

41-8 

N. 

57-3 

349 

— 

— . 

e  18  30 

+  40 

e  35-9 

44-5 

Hamburg 

57-8 

350 

— 

— 

— 

— 

e  37-9 

— 

Konigsberg- 

57-9 

358 

— • 

— 

— 

— 

39-7 

— 

Kew 

58-2 

343 

35   54 

? 

— 

— 

— 

40-9 

Oxford 

58-8 

342 

— 

— 

— 

— 

— 

38-7 

Bidston 

60-8 

343 

— 

— 

30     7 

2L 

(30-1) 

44-2 

Simla                   X. 

610 

52 

— 

— 

c  24  24 

? 

— 

Stonyhm'St 

610 

343 

— 

— 

— 

— 

— 

42-9 

Eskdalemuir 

62-9 

343 

— 

— 

— 

— 

33-9 

441 

Edinburgh 

62-9 

343 

— 

— 

— 

— 

— 

44-9 

La  Paz 

91-2 

255 

e  17   22 

?PRi 

— 

— 

47-9 

58-3 

Toronto 

101-8 

315 

— 

— 

— 

— 

e  59-8 

67-9 

Chicago 

108-0 

313 

— 

— 

— 

— 

e  531 

— 

Melbourne 

1120 

133 

e  49     6 

? 

— 

— 

54-3 

58-1 

Riverview 

118-2 

131 

— 

— . 

— 

— 

e  58-0 

64-8 

Victoria 

126-7 

333 

— 

— 

— 

— 

68-9 

78-3 

Additional   readings  :     Algiers   gives   also   i  =  +  26m. 54s.  Rocca  di  Papa 

eP  =  +8m.36s.       -Granada  MN  =  +34-3m.         San  Fernando  MN  =  +35 •4m. 
Zagreb  MNW= +37  •9m.  Stonvhurst  cP  =12h.50m.30s.  Toronto 

eL  =  +62-lm.  Victoria  eL  = +76 •6m.  Riverview  MX  = +64 -gm. 


April  16d.     Readings  al.so  at  Ih.  (La  Paz).  Oh.  (Zagrol)  and  near  Belgrade),  lOh. 
(near  Tokj-o),  15h.  (Azores),  ISh.  (La  Paz),  -Jlh.  and  23h.  (Manila). 


April  17d.  Readings  at  Ih.  (Rocca  di  Papa),  2h.  (Manila,  Taihoku,  and  Zi-ka-wci), 
5h.  (Colombo),  7h.  (Ottawa,  .-Xnn  Arlior,  Kingston,  and  M'ashington). 
14h.  (Azores),  l.'ili.  (Tortosa).' lOli.  (Manila).  20h.  (near  Batavia),  21li. 
(Manila). 
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April  18d.  Readings  at  4h.  (Vera  Criiz),  oh.  (Manila),  81i.  (La  Paz),  llh.  (near 
Tacubaya),  l.jli.  (near  Tiflis  and  near  Eelgrade),  17h.  (Zagreb  mid  Vienna) 
20h.  (Tiflis),  21h.  (La  Paz). 


April  19d.     Keadin^^s  at  9l!.  (near  Jlizusawa  and  Puebla),  I6I1.   (Batavia),  19h. 
(Tiflis,  Manila,  and  Batavia),  221i.  (near  Belgrade). 


April  20d.  oh.  -ISm.  18s.     Epicentre  15°-5N.  101'-2\V. 

A  =  -187,  B  =  -945,  C=  +-2()7  ;          D  =  -981,  E  =  +194  ; 
G=-0o2,  H=--262,  K=--964. 

A       Az.           P.       0-C.         S.  0-C.        L.  M. 

o          o          iQ-  s.          s.         ni.  s.  s.  m.  m. 

Tacubaya       e.          4-3        25          2   14         ?S          (2   14)  +16  3-3  3  0 

X.          4-3        25          2   10        ?S          (2   10)  +12  3-3  3-6 

Veracruz       e.          61        52          1   40      +   7        (2  34)  -12  2-6  31 

z.          61        52          1  38      +   5        (2  33)  -13  2-5  2-9 

Mazatlau                    9  1     329         —             —         —  —  13-6  — 

Tucson            E.        18-9     334        11   57        .?L           —  —  12-4  12-6 

Chicago                      28  S        21          G   15      -   1        11   12  -   1  17-7  — 

Berkeley                   29  1     324         —             —   e  17  52  ?L  e  20-6  — 

.\nn  Arbor     x.       30-7       27         —             —      (11  42)  -  4  11-7  — 

Wasliingtou              31-6       38          —              —       10  42  -79  —  — 

Toronto                     33-7        30          —              —         —  —  25-8  — 

Ottawa                     36-7       31      e  7   26      -   2    e  12  57  -23  e  25-7  — 

Victoria                     37-6     337          —              —         —  —  21-0  24-9 

La  Paz                       45-7      134          8  38            0         —  —  18-2  19-2 

Mendoza                    57-7      147        20"  30         ?S       (20  30)  +155  22-0  22-9 

Cipolletti                   62-6      151        20  54         ?S       (20  54)  +118  221  22-9 

Chacarita        e.        64-5      142        27      0         ?L          —  —  27 -7  27-9 

De  Bilt                       87-4        36          —              —         —  —  e57-7  — 

Additional    readings:       Tucson    gives    also    LX  =  +12-5m.,       MX  =  — 15-Om. 
Toronto  L  ?  =  +44-5m.  ?         Chacarita  PN  =  +16m.54s. 


AprU  20d.  lOh.  22m.  10s.     Epicentre  36"0N.  21='-5E.  (as  on  1917  AprU  27d.). 

A  =  +  -753,  B  =  J-  -297,  C  =  +  -588  ;  D  =  +  -366,   E  =  -  -930  ; 

G  =  ^  047,  H  =  +  -215,  K  =  -  -809. 

A        Az.           P.         0-C.         S.  0-C.        L.  M. 

o          o          m.  s.          s.         m.  s.  s.           m.  m. 

Athens                         2-6        46       i  0  40      -   1       i  1   11  -   1           —  1-2 

Belgrade                      88     355      e  2  42      +29      e3   29  -29          4-2  — 

Rocca  di  Papa           90     313          2  44      +28          —  —           —  5-8 

Helwan                      10-2     124       12  50      +17          —  —           —  2-9 

Zagi-eb                       10-8     339      e3   24      +43      eo   11  +21      e5-2  0-5 

Innsbruck                 13-6     329      eO     8         ?S      (e  6     8)  +10           —  — 

De  Bilt                      19-9     329          —              —         —  —      e  9-3  — 

Additional  readings  :    Belgrade  gives  also  L  =  +5  •4m.     Readings  all  increased 

by  4m.           Rocca  di  Papa  gives  also  PX  =  +3m.38s.  Zagreb  MNW  = 
+  7  0m. 


April  20d.      Readings  also  at  3h.  and  Oh.  (2)  (La  Paz),  7h.  (Belgrade),  13h.  (Zi-ka- 
wei  (2),  Taihoku  (3),  and  Manila),  18h.  (near  Mizasawa). 


April  21d.     Readings  at  4h.  and  6h.   (near  Tokyo),  lOh.   (La  Paz),   19h.   (near 
Taihoku). 
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April  22d.  ReadiujfS  at  Oh.  (Zairreb).  -.'li.  (iR-at-  lialaviu).  sli.  (Zi-ka-wei),  101). 
(Manila,  Zi-ka-wci,  and  Baiavia),  211i.  (Colombo,  .M<--llioiiiiit.',  Rivei'view, 
Batavia,  aud  Mauila). 


April  23d.  oh.  4m.  Us.     Epicentre  35° -SN.  142°-5E. 

A  =  --646,  B  =  +-496,  C=+o81. 

A  P.  O-C.  S.  O-C.         L.  M. 


Tokyo 

2-2 

i  0  34 

0 

i  1     0 

0 

— 

10 

iNIlzusawa 

E. 

3->< 

1     4 

+    o 

1    25 

-19 

— 

— 

Nagoya 

4-5 

1   16 

+    C 

— 

— 

— 

— 

Osaka 

5-8 

— 

— 

2   32 

-   7 

3-5 

4-5 

Zi-ka-wei 

z. 

18-1 

e  4   37 

+  19 

— 

— 

— 

121 

Additional   readings:     Tokyo   gives   also    MN  =  Tl-4m.  JNIizusawa  ."SX  = 

+  lm.26s. 


April  23d.  211i.  3()iu.  3Gs.      EpiLL'utrc  12=  oX.  124    oE.  (as  on  1921  May  23d.). 

A  -  -  .553,  B  -  +  -805,  V  =  -  -210  ;  D  =  +  -824,   E  =-  +  ■5(J6  ; 

G  =  -123,   11  = +178,  K  =  --976. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

, 

m.  s» 

g^ 

m.   s. 

s. 

m. 

m. 

Manila 

4-0 

302 

c  1      2 

0 

(1    40) 

-10 

1-7 

1-9 

Taihoku 

12-8 

348 

e  4    24 

+  74 

— 

— . 

— 

— 

Hong  Kong 

13-9 

316 

3    18 

-   7 

(6   24) 

+  18 

6-4 

6-9 

Zi-ka-wei 

18-9 

352 

4   30 

+    2 

8      4 

+    4 

— 

13-3 

Osaka 

24  -3 

22 

6   33 

+  62 

— 

— 

— 

110 

Batavia 

25  G 

22  J 

i  5   45 

+    1 

i  10     2 

-12 

e  20-4 

— 

Kiverview 

52-8 

151 

e  10  22 

+  57 

c  18     2 

+  68 

e  22-8 

27-4 

Zagreb 

93-5 

320 

— 

— 

— 

— 

e  47  -4 

61-4 

Hamburg 

93-9 

327 

— 

— 

— • 

— 

e  55-4 

— 

De  Bilt 

971 

327 

— 

— 

— 

— 

e  49-4 

53-8 

Strasboui'g 

97  -5 

323 

— 

— 

— 

— 

e  52-4 

— 

Uecle 

98-2 

326 

— 

— 

— 

— 

c  49-4 

54 '5 

Edinburgh 

99  0 

333 

51   24 

?L 

. — 

— 

(51-4) 

— 

E.skdak'muir 

99-3 

333 

— 

— 

e  32  24 

?SR, 

45-4 

54-3 

stonyhiu-st 

99  -9 

330 

e  36  24 

JSR, 

— 

— 

— 

58-9 

Kew 

100-2 

329 

— 

— 

— 

— 

— 

63-4 

I'aris 

100-2 

325 

— 

— 

e  44   24 

? 

53-4 

54-4 

Bidstoii 

100   1 

330 

— 

— 

44  54? 

? 

— 

57-4 

Oxford 

100-7 

329 

— 

. — 

— 

— 

51-4 

58-6 

Uio  Tinto 

112  1 

320 

55    24 

?L 

— 

— 

(55-4) 

60-4 

La  Paz 

1671 

110 

20   44 

[+311 

— 

— 

— 

— 

Additional  readings:     Zi-ka-wei  gives  also  MZ=+13-7m.  Osaka  MN  = 

+  12-7m.  Batavia  i  = +6m. 28s.,    +7ui.27s.,  and    +15m.3s.  River- 

view  MX  =  H- 34 -Im.     All    readings    given    for    24d.  Zagreb  MNW  = 

+  52-4m.  De    Bilt   -MX  -  f  520m.  Eskdalemuir  MN  = +54-5m. 

lUo  Tinto  readings  given  a-s  on  24d. 


April  2;id.      Readings  also  at  Oh.  (Kiverview  and  Zi-ka-wei),  5h.  (Zi-ka-wei),  llli. 
(near  Osaka  and  Kobe),  28h.  (Manila). 


April  21(1.  IN-adiiigs  at  2h.  (m-ai-  Tai-uliiiN  a  ).  .'ill.  (Vera  Cruz),  5h.  (Manila),  9h. 
(.Manila  and  near  Alliens).  lOli.  (near  Tokyo),  18h.  (near  Belgrade),  23h. 
(Lick,  Rocca  di  I'apa,  Zi-ka-wei,  and  near  Taihoku). 
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1922.     April  25d.  21  h.  19m.  OS.      Epicentre  13°  OS.  166°  8E. 


(as  on  1920  Dec.  16d.). 

A  =  -i>49,  B  =  +-222,  C=--225;  D  =  +-22iS,  E 

G=+-219,  H  =  -051,  K=--97'l. 


Az. 


O-C. 


O-C. 


■974  ; 


M. 


Apia 

20 

8 

95 

4   50 

-    1 

9   10 

+  30 

(9-2) 

12-0 

Riverview 

25 

2 

213 

e  5  31 

-    9 

e  10  21 

+  14 

e  10-7 

14-8 

Sydney 

25 

2 

213 

5  36 

-    4 

10    12 

+    5 

13-3 

14-7 

Melboiu-ue 

31 

5 

214 

6   30 

-13 

11   36 

-24 

15-5 

20  0 

Adelaide 

33 

6 

224 

c  7      0 

-    1 

(i  12   24) 

-10 

i  12-4 

— 

HonoluJ\i            N. 

18 

6 

40 

— 

— 

14    18 

-103 

25-9 

47-6 

Perth 

50 

3 

239 

8   50 

-19 

16    10 

-13 

27-3 

33  1 

Manila 

53 

2 

300 

e  9  35 

+    8 

(16   50) 

-   9 

16-8 

17-5 

Taihoku 

58 

3 

311 

— 

— 

e  18     5 

+    2 

— 

— 

Batavia 

59 

4 

270 

e  10      7 

-    1 

— 

e  25  0 

— 

Zi-ka-wei 

62 

1 

316 

10    10 

-10 

e  18   22 

-27 

— 

361 

Hong  Kong- 

62 

5 

304 

10   20 

-   9 

— 

— 

— 

23-2 

Berkeley 

S3 

5 

49 

— 

— 

— 

— 

e  42-5 

— 

Lick                     N. 

83 

8 

50 

— 

— 

— 

— 

e  41-7 

— 

Victoria 

86 

9 

36 

— 

— 

(22  14) 

-86 

e  41-6 

45  0 

Colombo 

88 

7 

277 

24      0 

?S 

(24     0) 

0 

40-0 

410 

Tucson                E. 

90 

5 

57 

— 

— 

— 

e  44-2 

71-9 

Kodaikanal 

91 

6 

280 

16  36 

?PRi 

— 

— 

57-6 

64-8 

CipoUetti 

107 

0 

138 

63   48 

?L 

— 

— 

(63-8) 

— 

Mendoza 

110 

2 

133 

27   48 

?S 

(27   48) 

+  18 

55-3 

89-4 

Chicago 

110 

2 

49 

25    18 

?s 

(25    18) 

-132 

490 

— 

Ann  Arbor 

113 

1 

49 

— 

— 

— . 

— 

59-7 

620 

Pilar                    E. 

114 

0 

134 

31  42 

?SRi 

— 

— 

58-4 

70-8 

N. 

114 

0 

134 

31   18 

?SRi 

— 

— 

57-5 

88-1 

Toronto 

116 

1 

47 

— 

— 

(30  42) 

+  143 

e  62-0 

90-3 

La  Paz 

118 

1 

117 

— 

— 

e  28  22 

-13 

78-9 

84-6 

Ithaoa 

118 

;j 

48 

— 

— 

— 

— 

63  0 

— 

Geoi-getowu        E. 

lis 

4 

51 

— 

— 

. — 

— . 

63  0 

— ■ 

Wasliington 

lis 

4 

51 

— . 

— 

— 

— 

e  62-0 

— . 

Ottawa 

lis 

4 

45 

— 

— 

c  24  50 

-227 

65  0 

— 

Cheltenham        e. 

lis 

5 

51 

— . 

— ■ 

— 

— • 

e  82-8 

86-5 

Johaunesburg 

124 

0 

225 

— 

. — 

— 

— 

60-0 

— 

Konigsberji 

130 

0 

335 

i  19    17 

[-    3J 

i  39  44 

JSRi 

e  720 

740 

Hamburgr 

135 

5 

340 

o  19   24 

[-    7] 

i  39  51 

?SRi 

e  67  0 

84-0 

Edinburgh 

136 

4 

352 

76      0 

IL 

— 

— 

(76-0) 

— 

Eskdalemuir 

137 

0 

352 

22   12 

?PR, 

39   30 

?SRi 

65  0 

109-7 

Vienna 

137 

1 

331 

19   25 

[-    9] 

34      0 

? 

— . 

— 

De  Bilt               E. 

138 

2 

343 

c  23     8 

?PRi 

— 

— 

e  66-0 

89-2 

N. 

138 

2 

343 

e  22   22 

?PH, 

— 

— • 

— 

83-5 

Stonyhurst 

138 

3 

351 

c  23     0 

IPR, 

— 

— 

— 

95-5 

Bidston 

138 

8 

349 

32   10? 

?S 

44   24 

?SRi 

— 

85-0 

Zagreb 

139 

0 

328 

— 

— 

0  23     0 

?PRi 

83-0 

— 

Uccle 

139 

6 

343 

e  22  30 

?PRi 

— 

— 

— 

80-0 

Innsbruck 

140 

0 

334 

e  40     4 

?SR, 

e  43      1 

? 

e  47-4 

— 

Oxford 

140 

0 

349 

i  19  50 

[  +  11] 

— 

— . 

— 

124-5 

Kevv 

140 

1 

348 

— 

— 

— 

— 

1220 

Strasbourg;-          v. 

140 

4 

338 

e  19   24 

[-16] 

i  40      1 

?SRi 

e  73-0 

104-0 

Paris 

141 

9 

345 

— 

e  41      0 

?SRi 

80-0 

106-0 

Florence 

142 

8 

330 

93   30 

?L 

— 

— 

(93-5) 

. — 

Moncaliei'i 

143 

4 

335 

e  20  54 

L+6S] 

29  45 

i 

— 

— 

Tortosa              n. 

149 

7 

339 

19     0 

[-55] 

— 

— 

e  620 

— 

Coimbra 

152 

5 

352 

e  7      0 

? 

e  21     0 

?PRi 

43-0 

— 

Granada 

154 

3 

342 

i  20   21 

[+20] 

28  31 

? 

— 

— 

Rio  Tinto 

154 

5 

348 

76     0 

?L 

— 

— 

(76-0) 

96  0 

San  Fernando 

155 

7 

346 

20  30 

[+27] 

• — • 

— 

117-0 

Additional  readings  and  notes:     Riverview  gives  also  PRi  = +6m.39s.,  eS  = 
+  9m.42s.,  MN=  +141m.,  MZ  =  +17  •7m.,  To  =21h.l9m.l3s.  Melbom-ne 

SR,  =  +  13m.54s.  Honolulu  ePR.N  =  +  21m.0s.  Perth  PR,  = 

+  10m.29s.,  PRj== +llm.40s.,  SRi  = +18m.45s.  Batavia  i  = +17m.lOs., 

iN  = -!-19m.ls.  Zi-ka-wei  MN= +35-8m.,  MZ  = +36-2m.  Berkeley 

eEZ  = +29m.55s.,  eE  =  +40m.5s.,  eNZ  = +41m.35s.,  eENZ  = +63m.35s. 
Lick  iN=+64m.3Ss.  Victoria  eL  =  +65-3m.  Colombo  S  =  +34m.30s. 
Tucson  LE  = +54-2m.  and  +67-lni.  Cliicugo  PRi  =  +  2Sm.33s.,     S  = 

+  35m.0s.,  L  =  +54-0m.,  +59-0m.,aud  +69-0m.  Toronto  eL  =  +72-4m. 

and  +87-8m.  La  Paz  S  =  +41m.32s.  Ithaca  L  =  +S2-0m.  George- 
to^^^l    LN=+65  0m.,       LE  =  +86-0m.  Wasliiugton    L  =  +75-0m. 

Ottawa  eE  = +2ym.56s.,   +37m.0s.,  and   +45m.0s.  Kouigsbcrg   EN  = 

+  22m.44s.,    EZN  =  +43m.7s.  Hambm-g  iZ  = +43m.25s.  Eskdale- 

muir MN=+85-9m.  Vienna  PR,  = +22m.l4s.  Bidston  P  =  +34m.20s. 
Strasbourg  iV  =  +43m.0s.  Paris  MN  =  +S6-0m.  Florence  P  has  been 
inci-eased    by    2h.  Coimbra    LN  =  +  45  -Om.  Sau    Fernando    MN  = 

+  90  •5m. 
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April  25d.  2111.  39iii.  30s.      Kiiicuntio  l.j  -U.S.  lG(i  -SE.  (as  for  inovious  shock). 

A       Aii.           P.  O-C.         a.       O-G.         L.           M. 

o          o          m.  6.  s.        111.  s.          s.            m.          m. 

Apia                             20-8        95          4   53  +    2          9   30       +50              —        126 

Riverview                 25-2     213      e  5  52  +12      e  9  54      -13             —       16-5 

Melbourne                31-5     214         —  —       12     0            0          16-6        19-5 

Manila                       53-2     300      e  9  56  +29      (16  42)     -17          16-7        16-9 

Batavia                     59-4      270    e  10     2  -   6         —              —      e  28-6           — 

Budapest                13(;-3     328     121   44  ?PRi  e  32  33          >.               —          — 

Edinburgh              136-4     352     116  30  ?            —              —             —          — 

Vienna                     1371      331        19   24  [-10]        —              —      e51-5       73-0 

Innsbruck               1400     334       53  57  ?L           —              —    (e54  0)          — 

Strasbourg              140-4     338          —  —         —              —      e  52-5        83-5 

MoncaUeri               143-4     335        20   10  [+24]      31   15          ?            56  0       68  0 

Tortosa       x.          149-7     339        19  51  [-   4]        —             —             —     100-4 

Algiers                     152-1     332          —  —         —              —      e  73-5        96-5 

Granada                  154-3     342     120     4  [  +    3]      32   17          ?        e  660        74-7 

Additional  readings:      Kiverview  gives  also  PS  =  +  10m.l6s.,  MN  =  +17-0m., 

MZ  =  +17-4m..  To  =21h.40ni.l6s.  Melbourne  SR,  =  +14ni.6s.        Batavia 

iX  = +17ui.29s.,     i  = +21m.55.s.  Vienna  PRi?  = +22ni.5s.,     SRi?  = 
+  33m.  12s. 


April  25d.  22h.  21ni.  25s.      Epicentre  46  -OX.  149  -OE.  (as  on  1920  Oct.  18d.). 

A  =  -  -596,  B  =  +  -358,  C  =  +  -719  ;  D  =  +  -515,  E  =  +  -857  ; 

G  =  --617,   H-  +  -370,  K  =  --695. 

A  Az.  P.  O-C.          S.  O-C.  L.  M. 

o  o  ui-  *>•  >-^-  !"•  s.  s.  m.  m. 

Ootomari                     4-4  281  (1      S)  0          ^  —  11  3-0 

Mizusawa        e.          8-9  223  2   14  -    1          4      1  0  —  — 

Tokyo                        12-4  218  —  —         —  —  e7-6  — 

Zi-ka-wei                   25-9  245  e5  33  -14    e  10  41  +21  —  17-3 

Taihoku                    30-3  235  —  —  e9   25  -134  —  — 

Vienna                       77-2  330  11   52  -10          —  —  —  45-6 

Additional  readings  :     Ootomari  gives  eP  =22h.l7m.52s.  Alizusawa  SX  = 

+  4m.4s.  Zi-ka-wei  MN  =  +15-8m.,    MZ  =  +17-2m.  Vienna  1  = 

+  15m.41s. 


April  25d.  Readings  also  al  lli.  (near  Lick),  4h.  (near  Tokyo),  oh.  (Clim-  and 
Zurich),  8h.  (Manila),  llh.  (Florence),  20h.  (near  Athens),  22h.  (near 
Lick). 


April  26d.  Ih.  Um.  25s.      Epicentre  35  -OX.  139'-5E.  (as  on  1921  Oct.  2d.). 

A  =  -  -623,  B  =  +  -532,  C  =  +  -574  ;  D  =  +  -649,  E  =  +  -760  ; 

G  =  --436,  H  =  +  -372,  K  =  --819. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

^ 

in.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

0°-7 

16 

i  0   11 

0 

i  0   21 

+    1 

— 

0-4 

Xagoya 

2-1 

274 

0   40 

+    7 

— 

— 

— 

Osaka 

3-4 

266 

0   59 

+    6 

— 

— 

1-8 

2-6 

Kobe 

3-6 

266 

1      1 

+    5 

1    22 

-17 

20 

2-3 

Mizusawa 

E. 

4-3 

17 

1      4 

-    3 

1   52 

-   6 

— 

— 

Nagasaki 

8-4 

257 

2      2 

—    5 

— 

— 

4-1 

4-9 

Ootomari 

11-9 

11 

2   43 

-15 

— . 

— 

4-6 

6-1 

Zi-ka-wei 

15-6 

261 

i  3   45 

-    2 

e  6  43 

-    3 

— 

10-4 

Taihoku 

18-4 

242 

e  4    20 

_    2 

(7   54) 

+   5 

7-9 

— 

Ilong  Kong 

25  -5 

247 

5   40 

-    3 

— 

— 

14-8 

Manila 

26-4 

224 

c  6      5 

+  13 

e  10  44 

+  14 

c 

12-8 

14  1 

Honolulu 

N. 

55-8 

87 

17    29 

■!S 

(17   29) 

-   2 

24-7 

27-6 

Riverview 

09 -7 

170 

— 

— 

— 

— 

e 

35-6 

— 

I'psala 

73-9 

334 

c  11    35 

-   6 

21      1 

-12 

e 

40-2 

48-5 

Konigsberg 

N. 

76-1 

329 

— 

— 

i  21   27 

-11 

e 

40-6 

46-6 

Continued  an  next  page. 
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A 

Az. 

P. 

0-C 

S. 

0-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hamburg 

81-3 

333 

i  12   16 

-11 

6 

22  35 

-   3 

6  43-6 

48-6 

Vienna 

82-6 

326 

12  23 

-11 

e 

21   33 

-80 

— 

531 

Edinburg-h 

83-7 

340 

— . 

— 

— 

— 

— 

49-6 

Eskdalemuir 

8i-2 

340 

— 

— 

— 

— 

38-6 

53-7 

De  Bilt            E. 

84-2 

334 

— 

— 

22  52 

-18 

e  43-6 

49-6 

X. 

84-2 

334 

— 

— 

— 

— 

e  46-6 

53-4 

Zagreb 

84  0 

324 

— 

— 

— 

— 

42-6 

— 

Stonyhnrst 

85-3 

339 

e  51   35 

?L 

— 

— 

(e  51-6) 

55-1 

Uccle 

85-5 

334 

e  12  38 

-13 

e 

23     0 

-25 

e  43-6 

• — 

Innsbruck 

85-5 

328  (e  12   47) 

-   4 

e 

12  47 

?P 

— 

— 

Bidston 

85-8 

339 

— • 

— 

42   12? 

?L 

(42-2)? 

55-6 

.Strasbours 

861 

330 

— 

— 

— 

— 

e  46-6 

— 

Kew 

86-6 

337 

— 

— 

— 

— 

— 

50-6 

Oxford 

87-0 

337 

— 

— 

— 

— 

— 

520 

Paris 

87-9 

333 

— . 

— 

— 

— 

e  48-6 

53-6 

Florence 

88-2 

325 

47      5 

?L 

— 

— 

(47-1) 

50-6 

Monealieri 

88-9 

328 

— 

— 

0 

41   15 

?L 

50-2 

— 

Chicago 

91-9 

33 

— 

— 

e 

23     5 

-89 

47-6 

— 

Ottawa 

93  G 

23 

— 

— 

— 

— 

e  48-6 

— 

Tortosa           x. 

95-3 

330 

e  23  35 

?S    ( 

e 

23  35) 

-94 

e  49-6 

65  0 

Coimbra 

99-2 

335 

e  32  35 

?SR, 

— 

— 

72-6 

— 

La  Paz 

149-2 

60 

18  52 

[-62] 

— • 

— 

72-4 

— 

Additional  readings  and  notes  :  Osaka  gives  also  MN  =  +  2-7m.  Kobe  MN  = 
-i-2-2m.        Mizusawa  SX  =  +  lm.53s.        Zi-ka-wei  PSZ  = +7in.7s.        Manila 

MN  =  +13  •7m.  Honolulu  S  =  -f  21m.51s.  Vienna  PRiZ  =  -f  15m.58s., 

i  = +23m.59s.  and  ^24m.lls.  Eskdalemuir  e  =  + llm.5s.,     4-14m.29s., 

+  22m.45s.,  and  -f28m.27s.,  MX  =  +53-5m.        Stonyhurst  eP  (  =L)  has  been 

increased  by  Ih.  Toronto  (A  =93  -7),  L  =lh.llm.54s.  and  lh.l3m.36s. 

Coimbra  readings  have  been  increased  by  Ih. 


April  26d.  3h.  59m.  Os.     Epicentre  45''-3X.  153° -SE.  (as  on  1920  Sept.  21d.). 
A  =  -  -630,  B  =  +  -314,  C  =  +  -711  ;         D  =  +  -446,  E  =  -f  -895  ; 
G  =  --636,  H 


Az. 


+  •317,  K  =  --703. 
0-C.  S. 


0-C. 


L. 


M. 


Ootomari 

7-6 

284 

1   58 

+   3 

(3   33) 

+   7 

3-6 

4-6 

Tokyo 

14-2 

232 

i  4      0 

+  31 

i  S      S 

?L 

e  11  1 

26-5 

Xagova 

161 

237 

3  37 

-16 

— 

— 

— 

— 

Osaka 

17-4 

239 

4   21 

-11 

11    14 

? 

— 

17-5 

Kobe 

17-6 

239 

c  4   28 

-16 

f  11   20 

1 

16-2 

17-7 

Xagasaki 

221 

244 

5   20 

-14 

(9   24) 

-i7 

(11-2) 

— 

Zi-ka-wei 

28-6 

252 

i  6   11 

-    3 

e  11      3 

-   7 

e  15-5 

24-3 

Taihoku 

32-7 

242 

— 

— 

c  14    10 

? 

19-4 

— 

Hong  Kong 

39-4 

245 

7   40 

-10 

— 

— 

— ■ 

31-5 

Manila 

41-2 

233 

e  8   14 

+    9 

— 

— 

16-4 

— 

Honolulu 

461 

103 

15  39 

?S 

(15  39) 

+  10 

26  o 

30-2 

Victoria 

541 

55 

— 

— 

16   23 

-47 

22-8 

36-2 

Simla 

N.     59-4 

285 

16   18 

? 

30   12 

?L 

e  38-5 

38-8 

Berkeley 

60-5 

65 

— 

— 

e  16   25 

? 

e  25  0 

— 

Lick 

60-9 

65 

— 

— 

e  15  41 

?PRi 

i  24-9 

• — 

Batavia 

66-2 

233 

— 

— 

e  16  54 

2 

i  25-8 

— ■ 

Upsala 

68-9 

338 

11   12 

+    2 

20   11 

_  "  2 

e  35-2 

511 

Konigsberg 

72-3 

334 

i  11   29 

-    3 

20  52 

-    2 

e  37-7 

51-8 

Tiflis 

7  2-3 

313 

— 

— 

— 

— 

e  44  0 

— 

Kodaikanal 

730 

269 

26     0 

?SR, 

— 

— 

48-6 

56-6 

Lemberg 

75-3 

330 

e  12     0 

+    9 

— 

— 

e  38-2 

54  0 

Hamburg 

76-4 

339 

e  11   56 

-    1 

i  17   58 

?PR, 

e  390 

490 

Edinburgh 

770 

348 

22     0 

?S 

(22     0) 

+  11 

— 

— 

Chicago 

77-3 

42 

20   26 

?s 

(20   26) 

-86 

36-2 

— 

Eskdalemuir 

77-5 

348 

e  12     3 

-  1 

i  21  54 

-    1 

38  0 

57-4 

Ann  Arbor 

X.      78-7 

39 

— 

— 

— 

— 

53-4 

74-5 

Stonvhurst 

78 -8 

346 

e  18  30 

?PRi 

28   12 

?SRi 

49-6 

53-5 

De  Bilt 

78-9 

340 

e  12   14 

+    2 

22     8 

-   3 

e  420 

51-4 

Budapest 

791 

330 

e  12  47 

+  33 

i  18   14 

?PRi 

e  28-0 

— 

Riverview 

79-2 

182 

e  12   12 

-    2 

— 

— 

c  41-3 

56-5 

Bidston 

79-3 

346 

12   20 

+    5 

19   14 

? 

— 

38-6 

Vienna 

79-3 

333 

e  12   16 

+    1 

22  33 

+  18 

e  44-0 

53-0 

Toronto 

79-4 

36 

— 

— 

e  33   12 

1 

e  51-5 

55-8 

Ottawa 

E.      79-5 

32 

— ■ 

— 

e  22     4 

-i4 

6  43  0 

— 

Contlmifd  on  next  page. 


70 

A  Az.  P.  O-C.  S.  0-C.  L.  M. 

e  o  111-  s.  s.  m.  s.  s.  m.  m. 

Uccle  80-3  341  e  12  17  -   4  e  22  22  -   5  e  40-0  52-9 

Oxford  80-6  346  17   25  ?PRi  i  22  30  0  —  61-6 

Kew  80-6  345  —  —  —  —  —  62-0 

Zagreb  81-5  331  —  —  —  —  v  46  U  54  0 

Strasbourg  81-6  338  i  12   20  -   8  22  34  -   8  38  0  55-8 

Innsbruck  81-6  336  e  12  27  -    1  e  22  38  -   4  e43-9  58-4 

Ithaca  81-9  35  —  —  —  —  510  — 

Paris  82-6  342  —  —  e  28  42  ?SRi  44-0  530 

Besancon  83-2  339  —  —  e  29  26  ?SRi  47  0  — 

Georgetowi  84-3  37  e  15   24  ?  23     6  -   5  e291  — 

Washington  84-3  37  e  18  30  ?PRi  —  —  e540  — 

Moncalieri  84-8  337  12  41  -   6  22  59  -18  32  0  60-5 

Florence  84-9  334  13     0  +13  —  —  —  610 

Rocca  di  Papa  86-3  332  —  —  —  —  55-5  70  0 

Helwan  88-4  314  i  13     3-4  29  30  ?SR,  56-5  63-6 

Tortosa  X.     90-6  341  c  18     0  ?PRi  —  —  e  480  60-8 

Coimbra  931  347  —  —  c  47   30  ?L  710  86-5 

Algiers  93-8  337  —  —  —  —  e  55-0  60-0 

Rio  Tinto  95  0  346  57      0  ?L  —  —  (57  0)  64-5 

Granada  950  343  17   43  ?PR,  —  —  e  53-3  60-5 

San  Fei-nando  E.     96-3  345  —  —  —  —  —  75-0 

La  Paz  134-9  62  c  19  59  [  +  29]  e  34      9  ?  71-8  87-8 

Additional  readings  and  notes  :    Ootomari  gives  also  MN  =  +4-lm.  Kobe 

MN  =  +18  •9m.         Nagasalii  gives  its  L  as  the  P  of  another  shock,  for  which 
the   L  =  +15-4m.  Zi-ka-wei   SRiZ  = +13in.24s.,   MN  =  +21-9m.,   MZ  = 

+  29-5m.  Honolulu  S= +21m. 31s.,  MN= +21 -Sm.  Berkeley  eE  = 

+  16m.35s.  Upsala  i= +17m.lls.,  MN  = +53-8m.  Konigsberg  PR3?  = 

+  17m.38s.,  PSN  = +21m.4]s.,  iN  =  +  27m.47s.,  MNZ  =  +520m.  Ham- 

biu>g  MN  =  +54-9m.,  MZ  =  +560iu.         Chicago  S  =  +27m.42s.,  L  =  +450m. 
Eskdalemuir  e=+18m.2s.,   i  =  +27m.52s.,  MN=+61-lm.  Ann  Arbor 

LE  =  +49-5m.     All  readings  increased  by  Ih.  De  Bilt  SRi  =  +28m.7s., 

MN=+58-9m.  Riverview  MN  = +49-0m.  Bidston  P  =  +  13ra.l5s. 

Vienna  iPZ  =  +12m.l7s.,  PR2  =  +18m.l5s.,  i=  +20m.8s.,  SRi  =  +28m.58s., 
eLZ  =  +  46  Om.,  MZ  =  +58  -Om.  Toronto  eL  -  +57  -Sm.  Ottawa  eE  = 

+  18m.48s.  and  +28m.8s.,  e  =  +74m.52s.  Uccle  e=+18m.l8s.,  MN  = 

+  59-7m.  Oxford  i  =  +28m.28s.  Strasbourg  MN  =  +50-0m.  Inns- 

bruck PRi  =  +18m.27s.,  SRiNW  =  +28m.37s.,  MNW  =  +50 -901.  Paris 

MN=+600m.  Washington  L  = +66  Om.  Moncalieri  MN  = +57  ^m. 

Helwan  PRi?  =  +23m.33s.  Coimbra  all  readings  have  been  increased  by 

Ih.  Granada  MN=  +  64  0m.  San  Fernando  MN  =^  +  64  0m.  La 

Paz  L  =  +80-8m. 


April  26d.  Readings  also  at  Oh.  (Riverview),  2h.  (Granada  and  near  Tokyo  (2)  ). 
3h.  (near  Tokyo  (2)  and  near  Athens),  4h.  (Tokyo,  ^Nlizusawa,  and  near 
Tacubaya),  5h.  (Mendoza,  Pilar,  Mazatlan,  and  near  Tokyo),  19h. 
(Manila),  20h.  (Zi-ka-wei),  23h.  (Colombo). 


April  27d.  9h.  15m.  30s.      Epicentre  40''0N.  138°-0E. 

A  =  -  -569,  B  =  +  -513,  C  =  +  -643  ;           D  =  +  -669,  E  =  +  -743  ; 

G  =  --478,  H--f-430,  K  =  --70fi. 

A       Az.  P.       O-C.         S.  O-C.        L.  M. 

„          o  )ii.  s.         s.        m.    s.  s.  m.  ni. 

Mizusawa       e.         2-6     110  0  42      +    1          1    14  +2  —  — 

Nagoya                       4-9     190  0  58      -]8        (i   50)  -24  IS  2-3 

Osaka                         5-7     202  1   43       1  15         -  —  2-8  3-5 

Kobe                            5-8     20)  1   29      -    1          2   20  -19  2-9  3-9 

Nagasaki                   9-8     225  3  15      +48         —  —  5-0  — 

Zl-ka-wcl                   16  0     242  c  4     0      +    8          —  —  —  — 

Manila                      29-4     215  o  7   17      -i  55         —  —  —  — 

Dc  Bilt             K.        79-2     333  —              —          —  —  e  46-5  56-4 

.V.        79-2      333  —              —          —  —  c  44-5  53-6 

Uccle                          80-5     333  —              —         —  —  —  45-5 

Bid.ston                      80-7      337  —              _         _  —  _  56-5 

Strasbourg                81  1     330  —              —         —  —  e  50-5  — 

La  Paz                     147-4       50  c  19  35    [-17]        —  —  —  — 

Additional  readings  :   Mizusawa  gives  also  PN  =  +44s.         Osaka  MN  =  +3-4ni. 
Kobe  MN=  +3-lm. 
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April  27d.     Readings  also  at   r2h.  (Taculiaya),  laii.  (Athens),  llli.  and  Kill.  (La 
Paz),  18h.  (Athens,  Taihoku,  Manila,  and  Zi-ka-wei),  ■21h.  (near  Athens). 


April  28d.  6h.  38m.  36s.      Epicentre  41°0S.  178°-5E. 

A  =  -  -754,   B  =  -  020,  C  =  -  -656  ;  D  =  +  026,  E  =  + 1  000  ; 

G  =  --656,   H  =  -017,  K  =  --755. 


A 

Az. 

P. 

0=C 

S. 

0-C 

L. 

M. 

o 

J, 

ni.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Clu'istchuich 

5  0 

238 

1   18 

-i-    1 

2   18 

-    1 

3-4 

5-0 

Riverview 

22-7 

280 

(e  4  55) 

-18 

e  4  55 

?P 

e  7-9 

9-7 

Sydney 

22-7 

280 

5   54 

+  41 

(9  18) 

-    1 

9-3 

10-4 

Melbourne 

25-9 

266 

6  30 

+  43 

(10  24) 

-r-     4 

10-4 

14-7 

Apia 

28-5 

20 

8   24 

? 

— 



— 

— 

Cipolletti 

79-7 

133 

38  30 

?L 

— 



(38-5) 

46-4 

Mendoza 

83-8 

129 

37   48 

?L 

— 



39-2 

46-3 

Pilar                E. 

86-9 

131 

33     6 

? 

— 



47-2 

50-4 

X. 

86-9 

131 

26   18 

? 

— 



— 

47-7 

La  Paz 

95-6 

lis 

e  12  53 

-54 

— 



54-2 

56-4 

Kodaikanal 

105  0 

271 

51    18 

?L 

— 



(51-3) 

— 

Chicago 

1184 

5S 

45   24 

? 

— 



54-4 

— 

Ottawa 

127  o 

59 

— 

— 

— 



e  58-4 



Eskdalemuir 

165-7 

4 

— 

— 

— 



84-4 

— 

Bidston 

167-6 

4 

— 

— 

— 



93-9 

De  Bilt           K. 

168-0 

340 

— 

— 

e  39  36 

I 

e  87-4 

92-0 

X. 

1680 

340 

— 

— 

e  34   24 

? 

e  86-4 

90-6 

Ucele 

169-4 

340 

— 

— 

— 



— 

85-4 

Strasbourg 

170-0 

323 

— 

— 

— 



e  91-4 

Tortosa          N. 

178-4 

263 

— 

— 

— 



e  91-4 

102-8 

Additional  readmgs  :    Riverview  gives  also  eP  =6h.39m.4s.  and  6h.39m.54s., 
MN  =  +9-2m.,  MZ  =  +9-4m.  Ottawa  L=  -^65 -4m. 


April  28d.  17h.  5m.  Os.      Epicentre  37 '^X.  139=-0E.  (as  on  1922  Jan.  23d.). 
A  =  --601,  B=+-522,  C=--605. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

1-7 

i  0   15 

-11 

i  0  36 

-12 

— . 

0-6 

Mizusawa 

E. 

2-5 

0   24 

-15 

0  50 

-19 

— 

— . 

N-. 

2-5 

0   23 

-16 

0  43 

-26 

— . 

— 

Xagoya 

2-7 

0  44 

-    2 

— ■ 

— 

1-5 

2-0 

Osaka 

3-9 

— 

— 

1   47 

0 

2-6 

3-7 

Kobe 

4  0 

2     5 

?L 

— . 

(2-1) 

3-7 

Zi-ka-wei 

15-7 

— 

— 

— 

— 

e  7-5 

— 

Additional  readings  and  notes  :    Tokyo  readings  have  been  increased  by  Ira. 
Xagoya  gives  also  MX'  =  +2-lm. 


April  2Sd.  Readings  also  at  Oh.  (near  Tokyo  and  Mizusawa),  3h.  (near  Tokyo  and 
near  Belgrade),  5h.  (Ottawa  and  Chicago).  6h.  (Zi-ka-wei,  Mizusawa,  and 
Manila),  8h.  (River-^iew),  9h.  (near  Tokyo).  lOh.  (near  Athens  (2)  and 
Belgrade),  13h.  (Strasbourg  and  Manila),  14h.  (Xagasaki),  19h.  (near 
Tokyo,  Osaka,  and  Xagoya),  23h.  (Lick  and  near  Tokyo). 


April  29d.  Readings  at  2h.  (near  Tokyo),  4h.  (La  Paz  and  Lick\  8h.  (Lick), 
9h.  (near  Mizusawa),  lOh.  (Lick),  lib.  (Melbourne  and  Riverview),  13h. 
(Lick),  14h.  (Capetown),  16h.  (near  Tokyo  and  X'agova),  17h.  (near 
Mizusawa),   19h.   (Lick),   23h.   (Batavia). 


April  30d.  Readings  at  7h.  (La  Paz),  9h.  (Xagasaki),  llh.  (near  Tacubava),  12h. 
and  13h.  (La  Paz),  14h.  (De  Bilt,  Zagreb,  Innsbruck,  and  Rocca  di  Papa), 
15h.  (Pompeii  and  Taihoku),  17h.  (Taihoku),  18h.  (near  Tokyo),  19h. 
(Hamburg  and  near  Mizusawa),  22h.  (Hong  Kong.  Taihoku.  Zi-ka-wei, 
and  near  Manila),  23h.  (Do  Bilt,  Ucde,  Eskdalemuir,  and  Stonyhm-st). 
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May  Id.  lOh.  51m.  10s.     Epicentre  .32'-5N.  143'0E.  (as  on  1921  Sept.  3d.). 

A  =  -  -673,  B  =  +  -508,  C  =  +  -537  ;         D  =  +  -602,  E  =  +  -799  ; 
G  =  --429,   H=+-323,  K  =  --843. 


Az. 


o 

o 

m.  s. 

Tokyo 

41 

320 

i  0  50 

Nagoya 

5-7 

299 

2  43 

Osaka 

6-6 

291 

— 

Mizusawa       e. 

6-8 

348 

1   41 

Kobe 

6-8 

291 

— 

Nagasaki 

110 

275 

4   47 

Zi-ka-wei 

18-3 

272 

— 

Manila 

26-8 

233 

— 

Cliristchiirch 

80-7 

159 

35  32 

Hambui^ 

84-8 

334 

— 

Eskdalemulr 

87-5 

342 

— 

De  Bilt 

87-7 

335 

— 

Uccle 

89-0 

335 

— 

Strasbourg 

89-6 

331 

— 

o-c. 


?s 


o-c. 


M. 


Additional  readings  :     Osaka   gives   also    M 
+  2m.54s.         Kobe  MN= +4-7m.  Dc 


e  1  53 

0 

e  3-6 

12-5 

(2   43) 

+    7 

31 

3-7 

3   20 

+  20 

4-5 

4-9 

2   52 

-13 

— 

— 

e  3     0 

—    5 

4-6 

5-7 

(4  47) 

-    7 

7-2 

— 

— 

e  8-6 

— 

— 

— 

e  12-8 

— 

— 

— 

39-7 

40-7 

— 

— 

e  38-8 

— 

— 

— 

48-8 

— 

— 

— 

e  46-8 

55-5 

— 

— 

— . 

48-8 

— 

— 

50-8 

— 

^oOni. 

Mizusawa 

SN  = 

MN  -  + 

55  -Sni 

May  Id.  Readings  also  at  Oh.  (Pompeii),  3h.  (La  Paz),  5h.  (near  Malaga  and 
Granada),  lOh.  (near  Mizusawa),  llh.  (Sydney,  Riverview,  and  near 
Tacubaya),  12h.  (Ottawa,  Melbom-ne,  Chicago,  Colombo,  Ann  Arbor, 
and  Washington),  13h.  (Eskdalemulr,  De  Bilt,  Uccle,  and  Strasbovu-g), 
15h.  (Riverview),  17h.  (near  Port  au  Prince),  20h.  (near  Tacubaya),  21h. 
(Manila),  22h.  (near  Mizusawa  and  near  Tacubaya). 


May  2d.  llh.  10m.  45s.     Epicentre  20=  OX.  98=  OE. 

A  =  -  131,  B  =  +  -931,  C  =  +  -342  ;  D  -  +  -990,  E  =  +  139  ; 

G  =  -048,  H=+-339,  K  =  - -940. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Calcutta 

9-4 

287 

2   10 

-   2 

4   10 

-   3 

5-8 

9-2 

Hong  Kong 

15-3 

78 

3  45 

+    2 

6  45 

+    6 

7-8 

8-9 

Simla              K. 

21-8 

305 

4  57 

-   6 

8  51 

-10 

— 

— 

X. 

21-8 

305 

5   15 

+  12 

9   15 

+  14 

12-8 

150 

Colombo 

22-0 

236 

4   15 

-50 

8   15 

-50 

11-8 

14-2 

Kodaikanal 

221 

247 

9   45 

?S 

(9   45) 

+  38 

180 

20-6 

Taihoku 

22-3 

73 

— 

— 

e  9     2 

-   9 

11-9 

131 

Manila 

22-6 

100 

0  5      4 

-    8 

(8   55) 

-22 

8-9 

9-3 

Borabav 

23-8 

272 

9  34 

?S 

(9   34) 

-   6 

(14-3) 

170 

Zi-ka-wei 

23-8 

57 

e  5   15 

-11 

c  9  24 

-16 

130 

Batavia 

27  C 

161 

o  5  52 

-12 

i  11   20 

+  32 

(e  14-8) 

17-3 

Nagasaki 

311 

58 

11   24 

?S 

(11   24) 

-29 

16  2 

17-6 

Kobe 

35-8 

57 

e  9     3 

?PR, 

— 

19-8 

22-3 

Osaka 

361 

57 

12  40 

?S 

(12  40) 

-31 

181 

211 

Tokyo 

39-7 

57 

— 

— 

e  18  44 

I 

e  20-8 

211 

Helwan 

(!0-5 

293 

— 

— 

e  18  37 

+  ■7 

— 

41-5 

Konigsberg    x. 

(i6-6 

323 

— 

— 

i  19  51 

+    6 

c  34-2 

37-4 

Belgrade 

(57-4 

311 

c  9   34 

-SO 

e  20     4 

+    9 

39-5 

44  0 

Vienna 

GO -8 

318 

— 

— 

e  26   1 5 

? 

— 

41  2 

Zagreb 

70-2 

313 

e  11    15 

-    3 

e  20   15 

-13 

c  37  -2 

48-2 

Hamburg 

72-7 

322 

— 

— 

e  22   15 

+  77 

37-6 

45-2 

Melbourne 

72-7 

143 

— 

— 

— 

— . 

c  41-2 

50-8 

Innsbruck  x.w. 

73-2 

318 

— 

— 

— 

— 

c  34-4 

— 

Rocca  di  Papa 

73-5 

310 

— 

— 

— 

— 

e  42  0 

44-4 

Riverview 

73-9 

137 

— 

— 

— 

— 

c  35  8 

43  1 

Strasbourg 

75-4 

319 

e  22   15 

?S 

(22   15) 

+  45 

e  40-2 

— 

Contimted  on  next  page. 
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O-C.         S.  O-C.  L.  M. 


De  Bilt 

76-1 

321 

— 

— 

21   37 

-   1 

e  38-2 

48-0 

]\Ioncalieri 

7G-2 

314 

e 

19     9 

? 

26  36 

?SR, 

34-1 

48-0 

Besancon 

76-8 

318 

— 

— 

— 

— 

43-2 

— 

Uccle 

7(5  1) 

320 

e 

16  57 

?PRi 

e  21   46 

2 

c  38-2 

43-3 

Paris 

7Sti 

319 

— 

— 

— 

— ■ 

43-2 

49-2 

Kevv 

79-5 

322 

30    15 

Ih' 

— 

— 

(30-2) 

57-2 

Eskdalemuir 

70  o 

326 

— 

— 

e  22   15 

-    3 

38-2 

44-9 

Edinbui-gh 

79-6 

326 

— 

— 

e  22   15 

-    4 

— 

44-2 

Stouyhurst 

79-9 

324 

e 

21    39 

?S 

(0  21   39) 

-43 

40-4 

52-8 

Oxford 

80-0 

322 

— 

— 

22   23 

0 

31-8 

52-4 

Bidstoii 

80-4 

324 

23   10 

?s 

(23   10) 

+  42 

(34-3) 

47-0 

Tortosa 

X.   82-0 

311 

— 

— 

— 

— 

e  43-2 

48-7 

Rio  Tiuto 

88-7 

310 

56   15 

?L 

— . 

— 

(56-2) 

59-2 

Coimbra         e. 

89-0 

312 

e 

10   44 

-146 

c  23  44 

-19 

43-8 

51-8 

X. 

890 

312 

e 

12   28 

-42 

— 

— 

c  41-8 

52-8 

Victoria 

102-3 

26 

— 

— 

— 

— 

56-7 

62-2 

Toronto 

116-3 

357 

— 

— 

— 

— 

55-6 

— ■ 

Chicago 

118-0 

4 

— 

— 

e  39  45 

JSRi 

64-2 

— 

La  Paz 

166-4 

283 

21   11 

[+59] 

— 

— 

— 

— 

Additioual  leadiugs  and  notes  :    Taihoku  gives  also  MX  =  +12-4m.        Manila 
MN  =  +9  •9m.  Batavia  L  is  given  as  S,  S  is  given  a«  i.  Kobe  MN  = 

+  19-7m.  Osaka  MN  =  + 20  0m.  Tokyo  e  = +16m.43s.  Helwan 

e=+14m.8s.         Konigsberg  ME  - +45  0m.         Belgrade  PRi  = +15m.38s., 
SRi-= +36m.35s..  L= +53-6m.  Zagreb  MNW  = +44  ^m.  Hambm-g 

e=+30m.l5s.,  MN-+41-2m.  Melbom-ue  8Ri  = -r 29ui.57s.,  SR^  = 

+  33m.27s.  Innsbruck  eLNE  - +48 -Om.,  eLNW  = +39 -em.  River- 

view  MN  = +44 -Om.  Strasbourg  eS  = +30m.23s.,  e= +34m.37s.  De 

Bilt  MN=-^43-7m.  Ucelc  eS  =  +26m.39s.  Paris  e=+24m.3s.  and 

-^31m.23s.,  MN  =  +44-2iu.         Victoria  and  Toronto  readings  are  dimiuislied 
by  one  hour.  Toronto  L^+Gl-Om. 


May  2d.  Readings  also  at  3h.  (near  Tacubaya).  4h.  (Nugoya),  61i.  (near  Tacubaya), 
7h.  (Manila).  12h.  (Meudoza  and  Ciijolletti),  14h.  (Rio  Tiuto),  20h.  (Porto 
Rico),  21h.  (Batavia). 


May  3d.  4h.  Om.  20s.      Epicentre  ol°-2N.  172° -OW. 

A  =  --621,  B  =  -0S7,  C=  +779  ;         D  =  -139,  E  =  + -990  ; 
G  =  --772,   H  =  --108,  K  =  --627. 

A       Az.  P.       O-C.         S.  O-C.         L.  M. 


^ 

Q 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Honolulu 

31-8 

155 

— 

— 

— 

— 

13-7 

14-5 

Zi-ka-wei 

z. 

52-5 

275 

e  9   16 

-   7 

e  16  47 

-    3 

— 

— 

Ctiicago 

55-6 

65 

17   20 

?S 

(17   20) 

-   9 

31-7 

— 

Ann  Arbor 

X. 

57-4 

61 

(11    10) 

+  75 

— 

— 

11-2 

— 

Ottawa 

59-2 

54 

10   10 

+    4 

18   19 

+    6 

e  29-0 

— 

Eskdalemuir 

73-1 

— 

— 

e  21   10 

+    7 

35-7 

47-2 

Bidston 

751 

— 

— 

— 

— 

— 

57-9 

De  Bilt 

E. 

76-9 

— 

— 

e  21  46 

-   2 

e  41-7 

53-5 

N. 

76-9 

— 

— 

— 

. — 

e  49-7 

54-1 

Uccle 

78-1 

e  21  58 

?S 

(21   58) 

-    3 

(e  32  1) 

— 

Strasboiu-g 

SO -3 

0 

— . 

— 

— 

— 

c  50-7 

— 

Zagi-eb 

82-8 

355 

— 

— 

— 

— 

41-7 

— 

Coimbra 

87-6 

12 

e  11   40 

-83 

23  32 

-16 

e  60-2 

— 

Additional  reading 

;s  :  Chicago  gives  also  L  =  +33  -7m. 

Ottawa 

L  =  +31 

•7m., 

To=4h.0m, 

.23s. 

Coimbra 

eLN  =  +49 -2m 

May  3d.  Readings  also  at  5h.  (CipoUetti,  Meudoza,  and  near  Port  au  Priuce), 
9h.  (near  Tokyo),  12h.  (Nagasaki),  loh.  (Zi-ka-wei),  16h.  (Batavia, 
Colombo.  Sydney,  Riverview,  Melbourne,  Adelaide,  and  Zi-ka-wei), 
22h.  (near  Mizusawa). 
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1922.     May  4cl.  9h.  12m.  45s.       Epicentre  46°  OX.  154°  OE. 


A  =  -  024,  B  =  +  -305,  C  =  -r  -719  ;  D  =  +  -438,  E  = 

G  =  --647,  H=+-31o,  K  =  --695. 


•899  ; 
The  epicentre  45'-3N.  1.53"aE.  of  April  2(5d.  was  tried  but  found  unsuitable. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

lU. 

m. 

Ootomari 

7-8 

271 

2     3 

+    5 

(3  34) 

+    3 

3-6 

4-3 

Tokyo 

14-9 

231 

e  3  38 

0 

e  6   25 

—    5 

e  10-6 

12-6 

Nagoya 

16-8 

236 

4      0 

_    2 

— 

— 

— 

— . 

Osaka 

180 

238 

2   38 

•i 

(7      0) 

-40 

7-0 

9-8 

Kobe 

18-2 

238 

14   19 

0 

7   48 

+    4 

9-9 

18-8 

Nagasaki 

22-7 

243 

5    10 

-    3 

9    12 

-    7 

12-4 

Zi-ka-wei 

29  1 

251 

i  6     6 

-13 

e  10   58 

-21 

0  13-6 

17-9 

Taihoku 

33-3 

242 

— 

— 

e  12  47 

+  18 

— 

Hong  Konjj 

39-4 

246 

7   41 

-    9 

— 





Manila 

41-8 

232 

e  7   59 

-10 

— 

— 

— 

— 

Honolulu 

46  0 

104 

8  35 

—    5 

15   23 

—    5 



25-5 

Victoria 

53-4 

5.5 

— 

— 

(15   45) 

-76 

15-8 

301 

Calcutta 

57-3 

270 

9   48 

-   6 

— 

— 

— 

Simla 

N. 

59-.i 

285 

18      9 

?S 

(18      9) 

—   s 

0  34-6 

— 

Berkeley 

59-9 

66 

e  10   31 

+  20 

e  IS   33 

+  11 

e  25  -7 

27-4 

Lick 

N. 

()0-7 

66 

— 

— 

— 

— 

e  26-7 

Batavia 

06 -9 

232 

ill      0 

+    3 

i  19   50 

+  1 



Upsala 

68-3 

339 

11      7 

+    1 

e  20      3 

-    3 

e  33-2 

36-9 

Bombay 

70-4 

277 

20   30 

?S 

(20   30) 

-    1 

(e  36-9) 

— 

Konig-sberg- 

K. 

71-8 

334 

11    30 

+    2 

20    13 

-35 

e  38-2 

45-2 

S. 

71-8 

334 

11    35 

+    7 

20   48 

0 

Titiis 

721 

313 

e  13   39 

?PR, 

— 

— 

37-2 

48-2 

Kodaikanal 

73-3 

269 

21    21 

?S 

(21    21) 

+  15 

Colombo 

74  0 

265 

10    15 

-87 

22   15 

+  61 

49-8 

57-2 

Leniberg 

74-8 

329 

e  10   15 

-93 

e  21      3 

-21 

e  37-4 

50-4 

Hamburg 

75-8 

340 

i  11   54 

0 

e  21   35 

0 

e  36-2 

43-6 

Edinburgh 

76-3 

348 

45    15 

?L 

— 

(45-2) 

Chicago 

76-0 

43 

11    56 

—    •> 

i  21   42 

-    1 

e  36-2 



Eskdalemuii- 

K. 

76-9 

348 

i  12      1 

+    1 

i  21   47 

-    1 

33-2 

440 

N. 

76-9 

348 

— 

— 

— 

— 

36-2 

49-7 

Ann  Arbor 

N. 

77-9 

40 

12     9 

+    3 

22      9 

+  10 

37  0 

Stonyhm'st 

781 

347 

e  27   45 

?SR, 

— . 

— 

54-2 

De  Bilt 

E. 

78-3 

341 

12  11 

+    2 

22     7 

+    3 

e  35  -2 

45-6 

N. 

78-3 

341 

— 

— 

— 

— 

e  38-2 

55-6 

Budapest 

78-5 

331 

e  13   17 

+  67 

e  22      5 

-    1 

e  41-6 

Toronto 

7  8  6 

37 

e  18     3 

?PR, 

21    45 

—  22 

e  46-8 

55-6 

Bidston 

78-7 

347 

13   10 

+  59 

21      0 

-68 

580 

Ottawa 

78-7 

33 

12   10 

-    1 

22      4 

-    4 

o  32-2 

Vienna 

78-8 

333 

i  12   10 

_    2 

22   44 

+  34 

c  44-2 

52  8 

Uccle 

79-7 

341 

e  12   11 

-    6 

e  22   16 

-    4 

e  36-2 

44-2 

Riverviuw 

79-9 

183 

e  12   23 

+    5 

e  22   20 

_    2 

c  34-4 

43-4 

Oxford 

800 

346 

— 

22   17 

-    6 

Kew 

80-1 

346 

22   15 

?S 

(22   15) 

-    9 



60-2 

Belgrade 

80-4 

329 

e  12   17 

-   4 

e  22  44 

+  16 

e  42-8 

55-1 

Ithaca 

80-8 

36 

— 

— 

— 

45-2 

Strasbourg 

K. 

81-0 

339 

c  12  27 

+    2 

e  22  30 

-   5 

37-8 

42-7 

N. 

81-0 

339 

c  12  37 

+  12 

e  22  32 

-   3 

53-2 

Zagreb 

81-0 

331 

c  12   25 

0 

e  22  33 

-    2 

38-2 

51-4 

Zurich 

Z. 

81-8 

338 

c  12   25 

-    4 

— 

— . 

Paris 

82  0 

342 

c  12  28 

-    2 

e  22   40 

-   6 

42-2 

45-2 

Adelaide 

82  1 

194 

— 

— 

i  22   45 

-    2 

e  46-2 

65-8 

Besan<;')n 

82-7 

339 

e  12   32 

-    2 

— 

42  2 

Padova 

82-7 

335 

11   57 

-37 

22    15 

-39 

44  2 

54-8 

Georgetown 

)•;. 

83-5 

38 

e  12   45 

+    6 

23      0 

-    3 

49-2 

N. 

83-5 

38 

c  12  40 

+    1 

— . 

54-2 

— . 

Washington 

83-5 

38 

13   15 

1  36 

23    15 

+  12 

C43-2 



Molboin-uf 

84  1 

187 

— 

— 

23    15 

+    6 

42-6 

61  2 

.Monciiliori 

84-3 

337 

12  40 

-    4 

22   26 

-45 

411 

63-6 

I'uy  de  Dome 

84-8 

341 

12   15 

-32 

■ — . 

— 

Hoeea  di  Piip 

I 

85-7 

332 

i  12  45 

-    7 

c  23     9 

-18 

47-8 

57-8 

I  lelwan 

88-1 

313 

i  12  58 

-   8 

23   22 

-31 

55-2 

57  9 

BareeloMii 

89-0 

339 

— 

— 

23  51 

-12 

461 

65-2 

Continued  on  next  paue. 
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A  Az.  P.  0-C.         S.  0-C.  L.  M. 

o  o  m.  s.  s.        m.  s.  8.  m.  m. 

Tortosa               n.     900  3il  —  —         —  —  e  44-2  (510 

Coimbra                      92-4  347  c  13   15  -14        23   53  -4G  e  42S  UIJO 

Algiers                         93-2  337  —  —    e  23  48  -59  c  49-2  57-2 

Rio  Tint"                    94-4  345  49   15  Ih           —  —  (49-2)  55-2 

Granada                      94-5  342  c  13  39  -    2    c  24  53  —   S  e35-2  — 

San  Femaudo            95-6  344  17   33  .'PR,         __  —  _  go-2 

La  Paz                       134-3  63  o  1!)  30  1+    7]        —  —  73-2  S2-2 

Additional  readiuar.s  and  notes  :    Outomari  j,'ive.s  also  MN  —  +4-0m.  Osaka 

MX  =  -Ml  Im/  Zi-ka-wfi  MZ  -  ^  lS-8m.,  MN  =  +  19-7m.     AU  readings 

given  as  at  3h.  Honulnlu  I'Ki  =  +  10m.38s.,  SRiN  =18m.45s.,  SR^E  = 

+  19m.50s.,  SRiX  =  +  20m. 20s.,  MN  =  +22 •2m.  Victoria  readings  have 

been    diminished    by    Ih.  Simla  SN  =  +30m.45s.  Batavia  i  = 

+  13m.38s.  Apia  (A  =67  -3)  gives   simply   lOh.  Upsala  MN  = 

+  47-2m.  Konigsberg  iPZ  = +llm.28s.    (O— C=Os.).  Hamburg 

MZ  = +4CCm.,MN  = +50-2m.  Eskdalemuir  PRi?  =  +  14m.55s.,  SR,?  = 

+  27m.0s.,   T  =9h.l2m.58s.  Stonyhiu-st   P  lias   been  increased   by   Ih. 

De   Bilt   SRi  = +27m.35s.  Toronto   eL  =  +51-6m.  Ottawa   L  = 

43-2m.,  To=9h.l2m.59s.  Belgrade  PR,  = +14m.3s.,  SRj  = +26m.lls., 

SR„  = +40m.2s.  Uccle  SR,  = +27m.57s.,   MN=+55-7m.  Riverview 

MN  =  +41-8m.,    To=9h.l2m.56s.  f?trasbourg  PV  = +12m.20s.   (O— C  = 

-5s.).  Zagi-eb  MNW= +46-2m.  Paris  MN  = +56  ^m.  Adelaide 

e=+30m.l5s.  Padova  PR,  = +13m.30s.  Melbourne  SR,  = +34m.45s.(?). 
Moncalicri  MN  =  — 600ni.  Barcelona  e  =  +22m.41s.  Coimbra  MN  = 

+  57  •7m.,  To  =9h.l3m.l9s.  Granada  i=+16m.3s.  and  +26m.21s.  .San 
Fernando  MN  =  +64  0m.  La  Paz  PRi  = +23m.l4s. 


May  4d.  21h.  2Gm.  15s.      Epicentre  36  "IN.  137   •3E.  (as  on  1921  Sept.  17d.) 
A  =  -  -594,  B  =  +  -548,  C  =  +  -589. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Nagoya 

1°0 

196 

0   10 

—    5 

— 

— 

— 

— 

Tokyo 

2  0 

100 

0  34 

+    3 

0  59 

+   4 

1-4 

— 

Osaka 

21 

218 

0  30 

-    3 

— 

— 

— 

3-7 

Kobe 

2-2 

231 

i  0   20 

-14 

— 

— 

1-3 

3-1 

Zi-ka-wei 

141 

254 

e  2  36 

-51 

— 

— 

— 

— 

La  Paz 

150  1 

56 

18  48 

[-68] 

— 

— 

— 

— 

No  additional  readings.     Kobe  gives  the  above  as  on  May  6d. 


May  4d.  Readings  also  at  Oli.  and  21i.  (Batavia),  81i.  (Granada),  91i.  (Vienna), 
lOh.  (Mendoza  and  Pilar),  llli.  (Port  au  Prince),  12h.  (La  Paz),  13h. 
(Florence),  20h.  (near  Port  avi  Prince). 


May  5(1.  Oh.  18m.  30s.      Epicentre  44='-0N.  152  •OE. 

A  =  -  -635,  B  =  +  -338,  C  =  +  ^695  ;  D  =  +  -469,   E  =  +  -883  ; 

G  =  --613,   H  =  +-326,  K  =  --719. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootomai'i 

7-0 

295 

1   53 

+    7 

(3   11) 

+    1 

3-2 

4-5 

Mizusawa       e.         9  -5 

243 

2   28 

+    5 

4   12 

-    4 

— 

— 

Tokyo 

12-5 

232 

e  5   19 

?S 

(e  5   19) 

-13 

e  7  1 

— 

Osaka 

15-8 

239 

4     8 

+  19 

— 

— 

— 

9-9 

Kobe 

16-0 

240 

3  55 

+   3 

8   15 

?L 

12-1 

15-0 

Zi-ka-wei 

27  -2 

252 

e  5  49 

-11 

e  10  39 

-    6 

— 

17-6 

Taihoku 

31-1 

241 

— 

— 

— 

— 

e  18-6 

— 

Manila 

39-5 

230 

e  8  30 

+  39 

— 

— 

— 

— 

Tiflis 

72-3 

312 

— . 

— 

— 

— 

e  41-5 

— 

Hambm-g 

77-2 

338 

e  11  54 

-   S 

■ — 

— 

e  40-5 

— 

Chicago 

79-0 

41 

— 

— 

e  34   45 

? 

e  42-8 

— 

Continued  on  next  page. 
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stony  hurst 
De  Bilt 


Vienna 

Ann  Arbor     e. 

Ottawa 

Ucclf 

Belsri-ade 

Kew 

Zagreb 

Strasboura: 

Paris 

Moucalieri 

Rocca  di  Papa 

C'oimbra 

Algiers 

La  Paz 


79-7 

79-8 
79-8 
79-9 
80-3 
81-1 
81-1 
81-3 
81-6 
82-1 
82-3 
83-4 
85 -.5 
86-8 
94  0 
94-5 
136-4 


Az. 

346 
340 
340 
332 
38 
31 
340 
327 
345 
330 
338 
340 
336 
330 
346 
335 
64 


P. 

m.  s. 


O-C. 


i  12     8      -10      (22     0) 


e  14   49 
e  39  50 


c  12  30 


2L      e  50  20 
-    1  — 


—  —    c  24   18 


e  13     6      + 


—    e  43   50 


O-C. 


-22 


+  53 
?L 


L. 

M. 

m. 

m. 

— 

69-5 

e  42-5 

44-2 

e  44-5 

541 

— 

510 

46-9 

— 

e  400 

— 

e  37-5 

. — 

75-8 

— 

• — 

61-5 

31-5 

52-5 

e  39-5 

49-5 

e  47-5 

— 

48-9 

— 

e  41-8 

53-3 

e  53  8 

— 

e  36-5 

38-0 

96-4 

97-6 

Additional  readings:      Mizusawa  gives  also  SN  =  +4m.l0s.  Tokyo  eS  = 

+  6m.l8s.  Kobe  MX  = +12-3m.  Stonyhuist  P=0h.l3m.30s. 

Vienna  iPRi  ^  +  14m.45s.,   S  is  recorded  as  PSE.  Ann  Arbor  LN  = 

+  48-0m.  Ottawa  L  =  +47-5ni.  Zaj?rcb  e  = +14m.54s.,  MNW  = 

+  47 -am.         Algiers  readings  dimiuislied  by  Ih. 

May  5d.  Readings  also  at  01).  (Zi-ka-\vei,  near  ]Mizusawa.  and  near  La  Paz),  Ih. 
(Kobe,  near  Mizusawa,  Moncalieri,  Manila.  La  Paz,  Uccle,  and  De  Bilt), 
2h.  (Zi-ka-wei),  6h.  (La  Paz),  Sli.  (Taihuku,  Tacubaya,  and  Vera  Cruz), 
14h.  (Batavia,  Zi-ka-wei,  Riverview,  and  Manila),  15h.  (La  Paz),  18h. 
(Stra.sboiu-g),  20h.   (Taihoku),  211i.  (2)  and  22h.  (Manila). 


May  Gd.  121i.  lidiu.  0 


KiiicenI  re  17    o.N.  151  -JE.  (as  on  1921  Sept.  5d.). 


A  =  -  -596,   B  =  +  -324,  C  =  +  -735  ;  D  =  +  -477,  E  =  +  -879  ; 

G  =  -  •  646,  H  =  +  -351,  K  =  -  -678. 


A 

Az. 

P. 

O-C. 

S. 

O-C, 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Ootouiari 

6  0 

267 

1   40 

+    8 

— 

— 

3-2 

4-2 

Mizusawa        E. 

11  1 

226 

2  36 

-10 

4    29 

-28 

— 

— 

N. 

11  1 

226 

2   42 

-    4 

4   31 

-26 

— 

— . 

Tokyo 

14-5 

221 

6  31 

?S 

(6   31) 

+  11 

e  8-0 

— 

Kobe 

17-6 

230 

e  3  58 

-14 

— 

— 

e  10-9 

— 

Zi-ka-wei 

28-0 

246 

e  5  58 

-10 

e 

10   50 

-    3 

— 

160 

Manila 

41-4 

229 

e  8  26 

+  20 

— 

— 

— 

— 

Konigsberg 

69-8 

332 

i  11    13 

-    3 

— 

— 

e  411 

46-4 

TiHis 

69-9 

310 

— 

— 

— 

— 

e  42  0 

— • 

Colombo 

72-5 

263 

46      0 

?L 

— 

— 

(46-0) 

58  0 

Hanibiu-g 

740 

338 

— 

— 

— 

— 

c  38  (1 

46-8 

Eskdalenniir 

75-2 

347 

— 

— 

e 

21      0 

-28 

40-0 

— 

De  Bilt            K. 

76-5 

340 

— 

— 

21    46 

+    3 

e  360 

45-2 

N. 

76-5 

340 

— 

— 

— 

— 

c  410 

52-5 

Bidston 

770 

345 

— 

— 

— 

— 

— 

55  0 

Uccle 

77-9 

340 

e  12     6 

0 

e 

22     0 

+    1 

e  35  0 

— 

Oxford 

78-3 

345 

— 

— 

— 

— 

— 

55  0 

Kew 

78-3 

345 

— 

— 

— 

— 

— 

63  0 

Za-reb 

79-0 

330 

e  12     6 

-   7 

e 

22     0 

-12 

e  40  0 

53-9 

Stiasl)ovuv      !•;. 

791 

337 

— 

— 

— 

— 

e  42-0 

— 

Paris 

SO -2 

3H 

e  22   25 

?S 

(e 

22   25) 

0 

47  0 

57  0 

l{occa  di  1  'iipa 

S3-S 

330 

<•  34    2  1 

> 

— 

— 

— 

36-8 

Algiers 

91-3 

335 

211      0 

M'H, 

— 

— 

— 

— 

Additional    readings    and    notes  :      Ootomari    gives    its    readings    as    at    13h. 
Tokyo  S=+7ni.9s.  Zagreb  MNW  = +45 -4111.  Rocca  di  Papa  E  = 

I  35m. Os.,  X  -^  +  35m. 6s. 


Mav  0(1.  licadiiiKs  alsn  at  2li.  (Zi-ka-wei.  Kcidaikuiial,  and  near  Mizusawa),  31i. 
(De  Kill,  Hatavia,  ICcle.  Strasbourg),  lb.  (Sinda  (3)  and  Zagreb),  6h. 
(near  ll(l',''rade).  loli.  (near  Tokyo  and  Mizusawa),  lOli.  (Zi-ka-wci, 
-Manila,  and  near  llong  Kong),  20h.  (Riverview  and  near  Tokyo),  211i. 
(Manila  and  Riverview),  23h.  (Zagi-eb,  De  Bilt,  and  near  Athens). 
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May  7d.  Readiuj^s  at  31i.  (Manila),  4h.  (uear  Vera  Cruz,  Uaxaca,  Tacubaya,  and 
near  Athens),  6h.  (near  La  Paz),  9h.  (Manila),  lOh.  (Zi-ka-wei),  13h.  (La 
Paz),  14h.  (near  Tokyo),  16h.  (Batavia),  19h.  (Zi-ka-wei  and  near  Mizu- 
sawa  and  Tokyo),  22h.  (Na3:oya). 

May  8d.  Readinf?s  at  21i.  (Batavia),  12h.  (Zaj-creb,  Rocca  di  Papa,  and  Pompeii), 
15h.  (Batavia),  I6I1.  (Zi-ka-wei  and  neai-  Tokyo),  20h.  (Zi-ka-wei),  21h. 
(Colombo). 


May  yd.  3h.  2Sm.  ISs.      Epicentre  3G  -oN.  139  -oE. 

A  =  -  Gil,  B  =  +  -522,  C  =  -f  -590. 


A 

P. 

O-C. 

S. 

O-C.         L. 

M. 

m.  6. 

s. 

m.  s. 

s.           m. 

m. 

Tokyo 

0°9 

i  0   15 

-t-    1 

i  0   23 

—   2           — 

0-4 

Nagoya 

2-5 

0  42 

+    3 

— 

—          1-4 

2  0 

Mizusawa 

2-9 

0  51 

+    6 

1   27 

+    7           — 

— 

Osaka 

3-8 

1   11 

-fl2 

— 

—         2  1 

2-7 

Kobe 

4  0 

i  0  59 

-    3 

1    38 

-12          2-2 

2-4 

Zi-ka-wei 

z. 

1.5-9 

3   42 

-    9 

e  0   40 

-   7           — 

100 

De  Bilt 

E. 

S2-S 

— 

— 

— 

—    e  47-2 

— 

La  Paz 

14S-4 

19   52 

[-    1] 

— 

— •           — 

— 

Additional  readin; 

'^s  :  Nagoya  f?ives 

also  MN 

=  -f  l-4m. 

Osaka  MN 

=  -f2-8m. 

De  Bilt  eLN 

-^ 

+  45-2m. 

May  9d.  7h.  25m.  10s.      Epicentre  34°-5N.  1^-5W. 

A=-f-824,  B  =  --022,  C  =  + -500  ;  D  =  --02e,  E^-1000; 


G=  + 

■560, 

H  =  -015,   K  = 

-■8 

A 

Az. 

P. 

O-C. 

S. 

0 

0 

m.  s. 

s. 

m. 

Almeria 

2-5 

342 

0  57 

+  18 

Granada 

3-2 

328 

0   49 

-   1 

i  1 

Malaga 

3-3 

315 

0  24 

-28 

San  Fernaii 

ido 

4-3 

299 

1   39 

+  32 

— 

Algiers 

4-4 

57 

e  »  30 

?L 

3 

Tortosa 

X. 

6-5 

14 

e  1   43 

+    4 

Barcelona 

7-5 

22 

e  1  54 

0 

— 

Uccle 

10-9 

13 

— 

— 

De  Bilt 

]■:. 

IS -2 

13 

— 

— 

824. 


27 


14 


O  -C.       L. 


i  10 


(2-5) 


M. 


2-3 


2-5 
4-3 


—  —         5-8 

—  e  8-8  — 

—  e9-8  — 


Additional  readings 
+  10m.508. 


Granada  i  =  +lin.4s.,    MN  =  +2 •2m. 


De  Bilt  eN 


May  9d.  13h.  50m.  15s.      Epicentre  8°1S.  119''-6E. 


A  =  -  -489,   B  =  + 

•861,   ( 

J  =  -141:          I 

)  =  +^869, 

E  =  + 

•494  ; 

G  = 

+  •070. 

,   H  =  -^ 

123,  K 

=  -990. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

0 

„ 

m.   s.  ■ 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

13S 

278 

3     9 

-    1 

c  5   18 

-21 

— 

7  6 

Manila 

22-7 

3 

5   20 

+  13 

(8   52) 

-27 

8-9 

lO-K 

I^erth 

21  1 

188 

— 

— 

(10    10) 

+  24 

10  2 

Hong  Kong 

30-9 

352 

7   45 

+  68 

. — 

. — 

■ — 

— 

Taihoku 

33-2 

4 

e  6   59 

+    1 

— 

— 

— 

— 

Melbourne 

37-5 

140 

7    33 

-    1 

13   33 

+    2 

19-5 

215 

Riverview 

38-9 

138 

e  7    35 

-10 

e  13   32 

-19 

c  19-5 

23  8 

Sydney 

38-9 

138 

15      9 

?s 

(15      9) 

+  78 

— 

22-7 

Zi-ka-wei 

39-3 

4 

7    48 

-  1 

0  13   56 

0 

— 

22-9 

C'alcutta 

43-3 

317 

8   32 

+  12 

— 

— 

. . 

Kodaikanal 

45  8 

293 

15   39 

'S 

(15   39) 

+  14 

— 

. 

Simla 

E.      50-5 

317 

11    51 

?PK, 

18    15 

+  35 

19-3 

— 

Tiflis 

84-3 

315 

e  13   45 

+  61 

(22   45) 

-26 

22-8 

Helwan 

92-5 

300 

13   22 

—    8 

23   45 

—  55 

■ — 

24  3 

Cotdinued  on  next  imye. 
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A  Az.  P.  O-C.  S.  O-C.         L.  M. 

o  o  lu.  s.  s.  m.  s.  s.  m.  m. 

Capetown                   94  (J  235  2i     1  ?S  (24     1)  -61  —  — 

Belgrade                      9S-.5  :J15  e  24  34  ?  (e  25  46)  +   5  —  29-2 

Zagreb  105-2  316  c  IS   45  ?PR,  124  51  -113  45-8  — 

Rocca  di  Papa  1080  311  e  16  21  4-93  i  25     3  -127  —  251 

8trasbom-g  llOo  319  e  19   IS  ?PRi  e  29  37  +124  e35S  — 

De  BUt  111-3  323  e  20     3  ?PRi  126  19  -141  o  54-8  67-4 

Uccle  112-1  322  e  19  33  ?PRi  e  28  44  -57  e  52-8  69-8 

Paris  113-7  320  —  —  e  25   29  -151  —  — 

Victoria  113-9  40  —  —  —  —  55-8  61-8 

Kew  114-7  324  —  —  —  —  —  30-8 

Eskdalemuii  114-9  328  e  19  58  ?PRi  29  45  +96  31 -8  — 

Oxford  115  1  324  —  —  125  34  -157  —  30-3 

Bid-stou  115-6  326  —  —  —  _  _  64-2 

Algiers  116-0  307  e  19  43  ?PB,  e  29  45  -^87  e47-8  52-2 

Tortosa  117-1  312  —  —  —  —  e  54-8  — 

Toronto  140-8  22  (17   39)  ?  —  —  17-4  — 

La  Paz  154-2  163  20   12  [+11]  30  53  ?  49-6  — 

Additional  readings  and  notes  :    Bata\"ia  sviggests  To  =  13h.50in.28s.     Epicentre 
6°-5S.  118°-7E.,  which  was  first  tried.  Manila  MX  =  +ll-4m.  Perth 

gives  also  SRi  =  +3m.7s.        Riverview  PS?  =  +14m.6s.,  eSRi?  =  +16m.l4s., 
Sin  = +24-lm.,  MZ=+27-2m.  Sydney  P  has  been  increased   by  30m. 

Rocca     di    Papa  IPX  = +19m.l9s.  (?PRiN).  De  Bilt  MX  = +59-4m. 

Uccle  e=+25m.21s.  Eskdalemiiir  IE  = +25m.31s.     and      +26m.44s. 

Algiers  iPRi  =  +25m.33s. 

Ma>  9d.  Readings  also  at  3h.  (near  Athens),  6h.  (near  Tacubaya  and  neai'  Vera 
Cruz),  7h.  (near  Vera  Cruz),  9h.  (Manila),  lOh.  (Zi-ka-wel),  13h.  (La  Paz, 
Melbourne,  Adelaide,  Manila,  Riverview,  and  Zi-ka-wel),  14h.  (Victoria 
and  Adelaide),  19h.  (Zi-ka-wei,  Manila,  and  near  Athens). 

May  lOd.  9h.  20m.  6s.      Epicentre  6"-0S.  113°-0E. 

A  =  -  -389,   B  =  +  -915,  C  =  -  -105  ;  1)  -  +  -921,  E  =  +  -391  ; 

G  =  +  -041,  H  =  -  -096,  K  -  -  -995. 


A 

Az. 

P. 

O-C.      s. 

O-C 

L. 

M. 

u 

Q 

m.  s. 

s.         m.  s. 

s. 

m. 

m. 

Batavia 

6-2 

267 

i  1   50 

+  15       1  2  36 

-13 

— 

4-7 

Manila 

22-1 

21 

e  5   14 

+    8        (9  20) 

+  13 

9-3 

10-9 

Hong  Kong 

28 -4 

2 

— 

—       10  57 

-   9 

— 

131 

Zi-ka-wel 

38-1 

13 

7   31 

-   8    c  13  25 

-14 

— 

17-0 

Melboui-ne 

43-0 

143 

e  10   18 

?PRi        — 

— 

— 

29-9 

Riverview 

44-9 

136 

e  10     2 

+  90    e  17   33 

+  139 

26-0 

30-7 

Zagreb 

99-2 

316 

— 

—   e  24     9 

-99 

— 

— 

De  Bilt 

E. 

105-7 

323 

— 

—    e  24  40 

-129 

e  56-9 

— 

Berkeley 

E. 

120-7 

49 

— 

—         — 

— 

e  48-9 

— 

La  Paz  157-4      177    e  19  52    (-13)        —  _  _  _ 

Additional  readings  :    Manila  ALN  =+ 1 1 -4ui.  Zi-ka-wei  SRiZ  = +14m.31s. 

Riverview  MX  = +27-1  m.,  T„  =9h.20m.4is.  De  Bilt  eLN  = +54-9m. 


May  lOd.  16h.  31m.  54s.     Epicentre  29''0X.  139'  OE.  (as  on  1921  Mar.  4d.). 

A  =  -  -660,   B  =  +  -574,  C  =  +  -485  ;  D  =  +  -656,   E  =  +  -755  ; 

G  =  --366,  H  =  +-318,  K  =  --875. 

Tlw  residuals  would  be  somewhat  improved  by  diminisliiiig  T,  by  16  sec,  and 
putting  the  epiceutre  l°-2  further  East  (at  29^-OX.  1-I'J"-2E.),  but  there  are 
advantages  in  retainiug  the  former  epicentre  for  comparison. 


Osaka 

Kobe 

Tokyo 

Mizusawa 

Zi-ka-wei 

Manila 

Mi/.usawa  gives  also  PN  =  +  2m. 30s. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

6°  4 

333 

1   53 

+  15 

— 

— 

3-7 

4-6 

6-5 

332 

— 

— 

— 

— 

— 

3-8 

6-7 

5 

1  1    24 

-18 

1  1   33 

-89 

— 

1-6 

10-3 

9 

2   31 

-    3 

4   45 

+    8 

— 

— 

15-3 

283 

e  3    18 

-25 

— 

— 

— 

— 

22-0 

233 

6  5     6 

+    1 

— 

— 

— 

— 

79 


May   lUd.     Readlugs  also   at   2h.    (Colombo),    llh.   (Alicante  smd  uear   Tokyo), 
16h.  (near  Tokyo),  18h.  (Taihoku),  23h.  (Georgeto^^-n). 


May  lid.  Oh.  4im.  32s.     Epicentre  48^-8S.  79^0W. 

A  =  +126,  B  =  -647,  C=--752  ;  U  -  --982,  E-  -191  : 

G  -  -  141,  H  =  +  -739,  K  =  -  -659. 


Cipolletti 
Meudoza 
Pilar  E. 

N. 

Chacarita       e. 

N. 

La  Paz 

Riverview 

Georgetown 

Chicago 

Toronto 

Ottawa 

Uio  Tinto 

Coimbra 

Tortosa  x. 

Oxford 

Kew 

Bidstou 

Stonyhurst 

Eskdalemuir 

Edinbirrgh 

Uccle 

Strasbourg 

De  Bilt 

Zi-ka-wei 


12 

17 

20 

20 

20 

20 

33 

S6 

87 

90 

92 

94 

107 

lOS 

113 

120 

120 

120 

121 

121 

122 

122 

122 

123 

156 


Az. 

12 
31 
39 
39 
55 
55 
19 
220 
2 

354 
0 
3 
52 
48 
53 
44 
44 
42 
42 
40 
40 
47 
51 
47 

229 


P.      O  -C. 


m.  s. 

3  34 
6  58 

4  58 
4  52 

4  52 

5  34 
i  6  55 


16 


77   28 
e  19  58 


+  28 
?S 
+  11 
+  5 
+  1 
+  43 
-    G 


?L 
?PR, 


S. 


(6  58) 
(8  28) 
(8  28) 


i  12  24 

o  37   22 

e  23   50 

23   28 

i  24   17 

28  38 


27   58  ?S       (27   58) 

—  —        30   28 
63    28  IJj           — 

—  —  e  30  40 

—  —  e  30   28 

—  —  e  30  52 
e  20  30  [+26]        — 


O-C. 


-38 

-  6 

-  6 


-    8 


1 
-54 


-83 


-60 

+  S5 

+  94 
+  79 
+  96 


L. 

m. 
4-4 

8-7 
8-5 
8-5 


10 
11 

18 
c  43 


43-5 
e  34-4 

41-5 
(77-5) 
e  47-5 
e  60-5 

55 -5 


53-5 
(63-5) 
e  56-5 

e  58-5 


M. 

m. 

7-4 
11-5 
11-2 
120 
12-5 
131 
21-5 
50-4 


80-5 

740 
67  1 
74-5 
07-5 
730 


68-5 
72-5 
731 


Additional  readings:    Riverview  gives  also  MN  =  +52-3m. 
eN=lh.9m.         De  BUt  MN  = +74  1m. 


Georgetown 


May  lid.  6h.  45m.  25s.     Epicentre  11°-8N.  60°  oW. 

A  =  +  -482,  B  =  -  -852,  C  =  +  -204  ;  D  =  -  -870, 

G  =  +101,  11  -  -178,  K 


E  = 


■492  ; 


Porto  Rico         E. 

N. 

Port  au  Prince 

La  Paz 

Georgetown        e. 

Wasliington 

Ithaca  X. 

Ottawa 

Anil  Arbor         x. 

Chicago 

Rio  de  Janeiro 

Pilai-  E. 

Mciidoza 

Chacarita  e. 

CipoUetti 

Coimbra  e. 

X. 

Tortosa  x. 

Bidston 

Algriers 

Oxford 

Stonyhiu'st 

Eskdalemuir      e. 

X. 

Edinburgh 
Kew 


Az. 

324 

324 

302 

195 

335 

335 

340 

343 

331 

326 

155 

184 

189 

178 

188 

49 

49 

50 

36 

55 

38 

36 

34 

34 

34 

38 


?.    O  -C. 

s.    s. 
13   +12 


i  3  45 
i  6  7 
e  6  35 

7  15 
e  6  59 

7  18 

6  47 

7  30 

14   5 

14  35 

15  5 

16  17 
9  32 

10  20 

e  10  25 

i  10  29 

9  17 

10  30 

e  8  23 


+  28 
-14 

-  2 
+  38 

-  3 

-  4 
-40 
-10 

?S 

?s 

?s 

2S 


+  1 

+  4 
-68 
+  5 

-124 


•979. 

S. 

m.  s. 

4  9 

3  49 

i  10  53 

11  50 

12  26 
e  12  41 

13  5 
13  11 
13  40 

c  16  3 

(14  5) 

(14  35) 

(15  5) 

(16  17) 

17  1 

18  27 

19  35 
c  18  47 
i  18  47 

18  48 
18  52 
18  55 


O-C. 

s. 
+  32 

+  12 

-29 

0  I 
+  36 
+  5  I 

-  5 

-  7 

-  1 
?SRi 
-51 
-44 

-  28 
-17 


-  3 
+  54 

0 

-  1 

0 

+  4 
+  3 


m. 
5-5 
4-8 
6-3 
140 
18-9 
15-6 
18-2 
19-6 
25-4 
18-8 
17-9 
17-3 
18-7 
18-6 
20-4 
23-8 
20-6 
25  0 

25-6 

34-6 
28-6 

30-6 


M. 

m. 
12-5 

6-8 
17-2 


25-4 
30  -2 
24-7 
29-2 
25-6 
23-8 
25-3 
29-6 
34-6 


34-8 
34-7 
35-2 
28-6 


Continued  on  next  paye. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

J, 

m.  s. 

s. 

m.  s. 

B. 

m. 

m. 

63-3 

319 

— 

— 

(18  41) 

-24 

18-7 

— 

63-5 

41 

— 

— 

i  19     9 

+    2 

26-6 

32-6 

65  1 

39 

e  10  47 

+   1 

e  19  27 

+    1 

e  28-6 

— 

65-9 

39 

11      1 

+  11 

19  38 

+    2 

e  30-6 

37-6 

65-9 

39 

— 

— 

— 

e  28-6 

36-5 

(J6-9 

42 

e  11     5 

+   « 

e  20   20 

+  31 

— 

— 

69  0 

38 

e  11   13 

+    2 

e  20   16 

+    2 

e  31-6 

38-6 

69-7 

50 

11   13 

-    2 

— 

— 

— 

121 

711 

51 

e  11   15 

-    9 

— 

— 

— 

— 

72-2 

46 

e  11   29 

-    2 

20   53 

+    1 

e  32  li 

40-6 

72-6 

43 

11  34 

0 

c  20   54 

-    3 

c  360 

48-6 

7o-4 

46 

e  10  52 

-59 

e  16     5 

?PRi 

— 

— 

1370 

358 

e  22  38 

?PR. 

— 

— 

— 

— 

Victoria 
Paris 
Uccle 
De  Bilt 

Strasboiu'g 

Hamburg 

Rocca  di  Papa 

Pompeii 

Zagreb 

Vienna 

Belgrade 

Zi-ka-wei 

Additional  readings:    Port  au  Prince  gives  also  MNW=+6-4m.  La  Paz 

iSN  = +10m.56s.,      T„  =6h.45m.28s.  Georgeto^ATi    SN  ?  = +llm.45s. 

Ottawa  PRo?  = +8m.39s.,     SRj  = +15m.46s..     To  =6h.45m.l5s.  Paris 

iSE  = +19m".4s.  Hambm-g  SRi  = +28m.35s.,  MN  = +37 -Om.  Rocca 

di  Papa  ePX  = +llm.lls.  Zagi-eb  MN\V=+41  6m.  Belgrade  e  = 

+  10m.55s.,   +12m.48s.,  and  +15m.25s. 


May  lid.  9h.  14m.  55s.     Epicentre  22°0S.  170°  OE.  (as  on  1919  Sept.  Id.). 

A  -  -  -913,  B  =  +  161,  C  =  -  -375  ;  D  =  +  174,  E  =  +  -985  ; 

G  =  +  -369,  H  =  -  065)  K  =  -  -927. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

19-2 

68 

4    21 

-10 

6   23 

-103 

7-8 

16-1 

Riverview 

20-4 

230 

i  4   46 

0 

c  S  30 

-   2 

e  9-4 

11-3 

Sydney 

20-4 

230 

4  41 

—    5 

(8  35) 

+   3 

8-6 

11-8 

Christchurch 

21-6 

175 

9     5 

?s 

(9     5) 

+    8 

10-6 

17-6 

Melbourne 

26-7 

228 

5  59? 

+   4 

10  35 

0 

13-3 

18-9 

Adelaide 

30-3 

238 

— 

— 

i  11   17 

-22 

— 

20-0 

Pertb 

48-8 

245 

— 

— 

26  45 

?L 

31-5 

31-9 

Honolulu        K. 

53-5 

38 

— 

— 

17   22 

+  19 

22-1 

37-3 

X. 

53-5 

38 

— 

— 

15  41 

-82 

22-7 

35-8 

Manila 

60-4 

303 

0  10  32 

+  17 

— 

— 

— 

— 

Batavia 

62-8 

274 

10  35 

+    4 

— • 

— 

30-6 

34-8 

Zi-ka-wei 

70-7 

319 

11   32 

+  11 

e  20  24 

-10 

— 

37-4 

Victoria 

921 

38 

— 

— 

— 

— 

— 

46-7 

Kodaikaual 

96-2 

279 

35      5 

? 

— 

— 

48-1 

51-2 

Cipolletti 

98-3 

138 

59   11 

?L 

— 

— 

(59-2) 

62-3 

Mendoza 

101-8 

133 

32   23 

«SRi 

— 

— ■ 

520 

59-8 

Pilar 

105-6 

134 

31   35 

?SR, 

— 

— 

— 

75-6 

Chicago 

113-5 

51 

— 

— 

c  26     5 

-113 

501 

— 

Toronto 

119-7 

51 

— 

— 

— 

— 

661 

74-0 

Ottawa 

122-3 

49 

— 

— 

e  33  53 

? 

60  1 

— 

Hamburg 

145-0 

340 

e  19  43 

[-    5) 

— . 

■ — 

e  641 

89-1 

Edinburgh 

145-7 

353 

— . 

— 

— 

— 

1251 

Belgi-ade 

146-2 

320 

e  19  51 

[+    1] 

i  32  47 

? 

41  0 

— 

Eskdalemuir 

146-4 

353 

e  19  55 

[+    5) 

e  31   34 

? 

65-1 

— 

Vienna 

146-4 

329 

i  19  49 

[+    1] 

— 

— . 

e  681 

79-1 

De  Bilt            E. 

147-7 

343 

— 

— 

■ — 

e  641 

83-5 

N. 

147-7 

343 

19  58 

[+    6] 

— 

— 

e  75-1 

80-7 

Bidston 

148-2 

350 

— 

— 

— 

— 

103-1 

Zagreb 

148-2 

326 

e  19  54 

[+    11 

— 

— 

e  63-1 

78-1 

Ucclc 

149-1 

343 

e  19  55 

[+    11 

e  33   17 

? 

61-1 

— 

Oxford 

149-5 

349 

25     2 

?PR, 

— 

— 

751 

108-6 

Kew 

149-6 

350 

— 

— 

— . 

— 

— 

124-1 

Strasboiu'g 

149-9 

333 

c  20      0 

Li-    4] 

— 

— 

e  66  1 

— 

Paris 

151-5 

343 

— 

— 

— 

e  81  1 

91-1 

Pompeii 

152-1 

318 

e  20     5 

[+   61 

— 

— 

— ■ 

— 

Rocca  di  Tapu 

152-6 

321 

20   11 

[+111 

— 

— 

— 

20-6 

Algiers 

161-1 

326 

— 

— 

— 

e  531 

1101 

Coiiiibra 

161-8 

356 

c  23    15 

? 

25   15 

?PRi 

e  58-1 

— 

.Vdditional  readings:    Apia  gives  MN^     18-lin.  Riverview  i=+4m.50s., 

ePR,  -  +5m.25s.,  MN -=  +12-lm.,  MZ^  -i  18-6m.,  T„  =9h.l5m.0s.  Christ- 
church  gives  a  reading  at  +5ra.59s.?  Melbourne  PRi  =  +6m.41s.,  SRi  = 
-)2m.5s.  Perth  Pl{,  -  i-24iu. 35s.,  SR,  = +29m.20s.  Bata\ia  i - 
;  19m. 6s.,  i- 19m. 57s.,  and  +  20m.49s.,  MX  =  +35-8ni.  Toronto  eL  = 
+  72-0UI.  Ottawa  e?  = +36m.23s.,  eL  = +52-lm.  Hamburg  MN  = 
+  85-lm. 
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May  lid.      Readinss  also  at  r21i.  (near  Mizusawa).  14h.  and  l.Oh.  (La  Paz). 


1922.    May 

12(1.  18h.  39m.  20s. 

Epicentre 

22°  OS.  170 

°0E. 

(as  on  lid.). 

A  =  - 

9i;5, 

B  =  + 

161, 

C  =  --375 

;          D  =  +174, 

E  =  + 

■985  ; 

G  = 

+  -36S 

,  II  =  -065,  K 

=  -•927. 

A 

Az. 

P. 

o-c. 

s. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Apia 

19 

2 

68 

4  35 

+    4 

8     4 

-    2 

— 

17-7 

River  view 

20 

4 

230 

i  4  50 

+    4 

i  8   42 

+  10 

e  9-9 

10-9 

Sydney 

20 

4 

230 

4  46 

0 

8   40 

+    8 

10-3 

12-7 

Cliristchurch 

21 

6 

175 

— 

— 

10      4 

+  67 

11-2 

14  0 

Melbo\irne 

26 

7 

228 

6     4 

+    9 

10   46 

+  11 

13-4 

16-7 

Adelaide 

30 

3 

238 

6  40? 

+    9 

i  11   25 

-14 

e  14  4 

19-4 

Perth 

48 

8 

245 

— • 

— 

15   23 

-41 

27-2 

30-8 

Honolulu 

X. 

o3 

5 

38 

i  9  34 

+    4 

i  17    17 

+  14 

e  25-3 

28-0 

Manila 

60 

4 

303 

e  10     5 

-10 

— 

— 

— 

Batavia 

62 

8 

274 

i  10  32 

+    1 

i  19     6 

+    8 

23-8 

30-3 

Nagasaki 

66 

9 

324 

19  48 

?s 

(19  48) 

-    1 

— 

Hong  Kong 

70 

2 

307 

11   19 

+  1 

— 

— 

— 

— 

Zi-ka-wei 

70 

7 

319 

i  11   26 

+    5 

e  20  36 

+    2 

— 

37  n 

Berkeley 

87 

3 

46 

i  12  55 

-    6 

e  23  40 

-   4 

e  40-9 

Lick 

X. 

S7 

5 

47 

— 

— 

— 

— 

i  44  2 



Victoria 

92 

1 

3S 

— . 

— 

23  32 

-64 

29-8 

48-8 

Colombo 

92 

8 

270 

— 

— 

47   40 

?L 

56-7 

59-2 

Tucson 

E. 

93 

0 

55 

— 

— 

— 

— 

43-7 

50-9 

Kodaikanal 

96 

2 

279 

24   10 

?S 

(24   10) 

-68 

54  -3 

64  1 

apolletti 

98 

3 

138 

30  34 

?8Ri 

— 

— 

58-7 

64-7 

Mendoza 

101 

8 

133 

18   10 

?PRi 

— 

— 

52-9 

63-4 

Bombay 

103 

4 

284 

c  11   46 

. — 

— . 

— 

Pilar 

E. 

105 

6 

134 

19   10 

?PRi 

— 

• — 

56-2 

58-9 

St.  Louis 

E. 

110 

9 

55 

— 

— 

. — 

. 

e  560 

60-2 

La  Paz 

111 

3 

119 

e  19     1 

?PRi 

e  35  46 

?SR, 

57-5 

58-9 

Chicagro 

113 

5 

51 

e  19  40 

?PR, 

30   10 

+  132 

54-7 

— 

Ann  Arbor 

116 

4 

51 

— 

— 

— 

391 

65-7 

Toronto 

119 

7 

50 

— 

— 

i  26  34 

-133 

e  62-6 

70-6 

GeorgretowTi 

E. 

121 

1 

56 

— 

— 

32  50 

? 

e  61-2 

"Washington 

121 

1 

56 

— 

— 

e  37   40 

? 

e  61-7 



Ithaca 

121 

7 

51 

— 

— 



62-7 



Ottawa 

122 

3 

49 

e  20  40 

?PRi 

e  27   40 

-86 

61-2 



Fordham 

E. 

123 

7 

53 

45  51 

i 

51    15 

I 

61-7 



Northflcld 

124 

5 

49 

— 

— 

— . 

e  65-7 



Helwan 

142 

2 

290 

19  40 

-    3] 

23   23 

?PR, 

74-7 

83-6 

Dyee 

X. 

144 

3 

352 

i  19   41 

-   6] 

e  35     6 

? 

65-7 

73-7 

Hamburg 

145 

0 

340 

i  19  47 

-   1] 

. — 

— 

e  62-7 

82-7 

Budapest 

145 

5 

325 

i  19  52 

+   3] 

— 

— 

— 

— 

Edinburgh 

145 

7 

353 

19  40 

-   9] 

— 

— 



. 

Belgrade 

146 

2 

320 

e  19  55 

-f    5] 

e  32  13 

? 

— 



Eskdalemuir 

X. 

146 

4 

353 

19  49 

-   1] 

i  33   24 

? 

60-7 

991 

Vienna 

146 

4 

329 

19  51 

+    1] 

— 

— 

e  71-7 

84-0 

Stonyhiii-st 

147 

6 

350 

e  20   10 

+  18] 

— 

— 

— 

110-7 

De  Bilt 

147 

7 

343 

19  56 

+    4] 

— 

— 

e  62-7 

84-4 

Bidston 

148 

2 

350 

17   47  [ 

-126] 

20  57 

? 

81  0 

87-5 

Zagreb 

148 

2 

326 

19  56 

-   3] 

— 

— 

e  50-7 

83-7 

Uccle 

149 

1 

343 

e  19  51 

-   3] 

— 

— 

e  43  0 

85-7 

Innsbruck        x 

.w. 

149 

4 

331 

e  20     8 

+  131 

e  40  34 

? 

851 

Oxford 

149 

5 

349 

20      1 

+    6] 

— 

— 

661 

85  0 

Kew 

149 

6 

350 

— 

— 



123-7 

Strasbourg 

149 

9 

333 

e  19  57 

+    1] 

31   57 

? 

e  50-7 

103-3 

Padova 

150 

6 

328 

20   20 

+  23] 

Paris 

151 

5 

343 

e  20     5 

+    7] 

. — 

— 

74-7 

85-7 

BesauQOn 

151 

7 

337 

e  20   20 

-22] 

— 

— 

78-7 

Florence 

152 

0 

326 

. — 

— 



54-7 

Roeea  di  Papa 

152 

6 

321 

c  19  58 

-    2] 







Moncalieri 

152 

8 

332 

20      8 

+    8] 

33   40 

7 

45-7 



Barcelona 

158 

0 

335 

— 

e  82  54 

?L 

85-1 

109-7 

Tortosa 

X. 

159 

3 

337 

e  19  40 

-27] 

84-7 

108-8 

Algiers 

161 

4 

326 

e  20     8 

-    1] 

e  31      6 

? 

c  52-7 

97-7 

Counbra 

E. 

161 

8 

356 

— 

32   43 

? 

e  67-7 

97-8 

X. 

161 

8 

356 

c  20  51 

+  42] 

31   57 

? 

106-8 

Granada 

163 

9 

341 

20   17 

+    6] 

33      4 

I 

e  80-7 

86-2 

Rio  Tinto 

164 

0 

350 

30   40 

7 

— 



112-7 

San  Fernando 

165 

2 

348 

79  52 

?L 

— 

— 

(79-9) 

109-9 

For  Azotes  see  next  page. 
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Notes  to  May  12d.  18h.  39in.  20s. 

Additional     readings:         Riverview  iPR,  = -l-oin.ls.,     iPRj  = +5m.28s.,     i  = 
-f8m.59s.,   MN  =  +12-9m.,   To  =18h.39m.l7s.  Apia  gives  also   MN  = 

+  9-7m.  Christchurch  readings  increased   by   Ih.  Perth  PRi  = 

+  9m.5s.,  SR,  =  +19m.20s.,  SR,  =  +21in.55s.  Honolulu  eX  =  +23m.24s. 

Batavia  iE  =  +  lorn. 45s.,     i  =  +  21m. 39s.  Zi-ka-wei  PSZ  =  +21m.3Ss. 

SRZ  = +25m.l8s.  Lick  iX  = +49m.35s.  Victoria  L  = +136 -Bm. 

La  Paz  iP  =  +19m.35s.  Ann  Arbor  LX  =  4-390m.  Toronto  e  = 

-  SOm.ies.,  i  = -42m.34s.,  eL  = +()()-7ni.,  iL=-Sl-8m.  Georgetown 
LX  =  +64  Om.,  LE  =  -65-7m.  Ottawa  i  =  ^24m.29s.,  eE  =  +32m.5]s. 
Xorthfleld  L  =  +70-7ra.  Belgrade  PR,  = +20m.25s.,  PR,  = +21ni.Ss., 
PR,  = +21m.48s.,  e  = +42m.2ns..  +43ni.29s.,  and  -f-44m.25s.  Eskdale- 
muir  iX  =  +23m.lls.,     i  =  +42ni.21s.,     MX  =  +900m.                 Vienna  iP  = 

-  19m.52s.,  MX  =  +97  ^m.  Zagreb  MXW  =  +87  ■7m.  Uccle  PR,  = 
23m.28s.  Inn.sbruck  eLXE  =  +S8  1m.  Strasbourg  ePE  =  + 20m. Is. 
(0-C=  [+OS.1),  MX=+100-7m.  Rocca  di  Papa  iP=+20m.6s. 
(O  — C  =  [  +6s.]).  Barcelona  MX  ^  +96-9m.  Granada  i  =  +21m.l59., 
-^21m..51.s.,  and   +24m.46s.          .San  Fernando  MX  =  +108-7m. 


Mav  12d.  Readings  also  at  Oh.,  Ih.,  and  3h.  (Riverview).  4h.  (near  Taihoku), 
5h.  (De  Bilt),  8h.  (Tacubaya,  Riverview,  and  Manila),  13h.  (Manila), 
14h.  (Apia).  19h.  (Vienna),  20h.  (Manila).  23h.  (Riverview). 


May  13d.  Readings  at  3h.  (Vienna,  Melbomne,  Riverview,  and  Clirist church), 
4h.  (Taihoku),  lOh.  (Melbourne),  llh.  (Apia),  13h.  (La  Paz  and  Manila), 
16h.  (near  Belgrade),  21h.  (La  Paz). 


May  14d.  Readings  at  Ih.  (Vienna  and  near  Padova),  2h.  (near  Belgrade),  8h. 
(Christ chm-ch),  9h.  (La  Paz),  13h.  (Batavia),  15h.  (Batavia,  Tacubaya, 
and  La  Paz),  16h.  (Honolulu).  18h.  (near  Tokyo  and  Mizusawa),  23h. 
(Ann  Arbor,  Ottawa,  Tacubaya,  Chicago,  and  Berkeley). 


May  lod.  20h.  21m.  16s.     Epicentre  il-OX.  144°0E.  (as  on  1919  June  23d.). 

A  =  -  -611,  B  =  +  -444,  C  =  +  -656  ;  D  =  +  -588,  E  =  +  -809  ; 

G  =  --531,  H  =  +-386.  K  =  --755. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mizusawa     k. 

2°  9 

230 

0  52 

+    7 

1   25 

+    5 

— 

— 

X. 

2-9 

23(1 

0   51 

+    6 

1   23 

-r    3 

— 

— 

Sapporo 

2-9 

320 

2   10 

2 

— 

— 

2-3 

— 

Ootomari 

:V7 

351 

1   34 

+  'g 

(2  31) 

—   5 

2-5 

4-2 

Tokyo 

6-3 

214 

i  1  44 

+    8 

12     3 

-49 

i  2-9 

3  0 

Xagoya 

80 

22G 

1   55 

-   6 

(3  32) 

—    5 

3-5 

4  0 

Osaka 

9-2 

230 

2  27 

+   8 

— 

— 

4-5 

5G 

Kobe 

9-4 

231 

2   14 

-   8 

— 

— 

5  0 

5  0 

Xagasaki 

14  0 

239 

3  33 

+    7 

(6   18) 

+  10 

6-3 

- — 

Zi-ka-wei 

2(1-6 

249 

i  4  43 

-   5 

e  8  29 

-   7 

— 

14-4 

Tailioku        x. 

24-6 

236 

c  5   18 

-16 

9  46 

-    9 

14  5 

— 

Hong  Kong 

31-2 

240 

10  34 

? 

— 

— 

— 

— 

Manila 

331 

224 

e  6  44 

-13 

— 

— 

— 

— 

Tiflis 

69-8 

308 

— 

— 

— 

— 

e  36  7 

— 

Konigsberg 

72-S 

330 

— 

— 

— 

— 

e  41-7 

46-7 

Lemberg 

75-4 

324 

• — 

— 

— 

— 

e  42-2 

45-3 

ILnmburg 

77 -.5 

334 

i  12     4 

0 

— ■ 

— 

e  40-7 

45-7 

Uudapest 

79(1 

325 

i  12   16 

+    3 

— 

— 

— 

— 

Vienna 

79o 

328 

12   15 

-    1 

— 

— 

— 

52-2 

Eskdalemuir 

79-8 

342 

— 

— 

— 

— 

40-7 

52-6 

De  Bilt 

80-3 

336 

— 

— 

e  22  32 

+    5 

e  38-7 

43-4 

Belgrade 

80-4 

323 

e  12  33 

+  12 

(e  22   18) 

-10 

50  0 

— 

Stonyhurst 

80-9 

341 

e  28   14 

?SR, 

36   26 

? 

— 

52-9 

T/'ccle 

SI -7 

336 

e  12  44 

+  15 

0  22   44 

+  'l 

0  38-7 

42-7 

Zagreb 

82  1 

326 

c  12  27 

-   4 

e  22  38 

-    9 

e  42-7 

53-7 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Innsbruck 

82-2 

330 

e  12  32 

+     1 

. — 

— 

— 

— 

Oxford 

82-5 

340 

— 



— 

— 

461 

48-7 

Kew 

82-5 

339 

■ — 



— 

— 

— 

55-7 

Strasbovu'g: 

82-6 

333 

12   36 

+    2 

u  23  31 

+  38 

43-7 

— 

Paris 

84-0 

336 

e  15  44 

? 

• — 

— 

43-7 

45-7 

BesanQon 

84-3 

333 

e  13     0? 

+  16 

— 

— 

46-7 

— 

Florence 

85-2 

328 

31   44 

?L 

— 

— 

(31-7) 

53-6 

Moncalieri 

85-6 

331 

23      8 

?S 

(23     8) 

-18 

46-8 

48-5 

Rocea  di  Papa 

86-3 

326 

— 

— 

23   50 

+  17 

— 

— 

Tortosa         N. 

91-8 

333 

— 

— 

— 

— 

e  46-7 

56-4 

Algiers 

94-5 

330 

— 

— 

— 

— 

e  50-7 

59-7 

C'oimbra 

95  0 

340 

e  5   44 

7 

0  17    44 

? 

51-7 

— 

Granada 

9fi-4 

33.3 

IS   40 

?PRi 

28   49 

? 

e  48-7 

52-2 

San  Fernando 

97  -9 

336 

27    14 

?S 

(27    14) 

+  99 

. — 

56-7 

La  Paz 

143-2 

58 

19   41 

[-    4] 

— 

69  0 

77  0 

Additional  readinars  and  notes:     Osaka  MX  =^  -5  0m.  Zi-ka-wei  MNZ  = 

+  12-6ni.  llauibnr?  MZ  =  +49-7ni.  De  Bilt  ePR,  =  +15m.42s., 

MX=+52-6in.      Epicentre  40"  ON.  143  ■5E.  Belgrade  eS  =  + 17m. 29s. 

( JPRi),  true  S  beinsr  recorded  as  eL.        Uccle  .SR,  =  +28m.8s.,  MX  =  +52-7m. 
Zagreb  MNW=  ^48  7m.  Innsbruck  iXW  = +12m.33s.  Paris 

MN  =  +53-7m.  Moncalieri  S  = -r32m.27s.,  MN  = +55-4m.  Coimbra 

eX  =  +8m.39s.         San  Fernando  MX  =  —65  •7m. 


May  15d.  Readings  also  at  2h.  (Manila),  4h.  (Zi-ka-wei.  De  Bilt,  and  Calcutta), 
6h.  (near  Tokvo  and  Mizusawa).  7h.  (La  Paz),  9h.  (near  Tokvo),  16h. 
(Tiflis). 


May  16d.  Sh.  6m.  4os. 
A  =  -  -484,  B 


Epicentre  20=  OX.  121  =0E. 

=  +  -806,  C  =  -  -342  ;  D  =  +  -857,  E 

G  =  -176,  H  =  --293,  K  =  --940. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

3 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

3-8 

339 

0  52 

-   7 

1   17 

-27 

1-3 

— 

Taihoku          x. 

51 

6 

e  1  25 

+    6 

— 

— 

2-5 

2-7 

Manila 

5-4 

180 

e  1  29 

+    6 

(2  31) 

+    3 

2-5 

3-6 

Hong  Kong 

6-7 

292 

1  43 

+    1 

— 

4-2 

4-9 

Zi-ka-wei 

11-2 

2 

e  2  48 

+    1 

e  5     0 

+    1 

— 

9-4 

Xasasaki 

15  0 

30 

3  38 

-    1 

— 

— 

91 

— 

Kobe 

19-4 

37 

4  32 

_    2 

8  27 

+  17 

13  4 

— 

Osaka 

19-5 

38 

4  40 

+    5 

— 

— 

— 

8-7 

Nagoya 

20-7 

38 

4  41 

-   8 

— 

— 

— • 

— 

Tokyo 

22-8 

42 

i  5   18 

+   3 

e  6  50 

? 

e  8-9 

100 

Mizusawa       k. 

25  -8 

38 

5   33 

-13 

— 

— 

— 

— 

Batavia 

29-7 

209 

e  6   17 

-    8 

i  11   57 

+  28 

— 

— 

Calcutta 

30-5 

280 

G  53 

+  20 

— 

— 

— 

— 

Kodaikanal 

43-0 

265 

23   15 

?L 

— 

— 

26-4 

29-4 

Konigsberg    x. 

79-4 

325 

— 

— 

— 

— 

e47-2 

50-2 

Vienna 

84-4 

320 

12  42 

-   2 

. — 

— 

— 

— 

Zagreb 

85-7 

318 

0  12  51 

-    1 

e  23   15 

-12 

c  47-2 

58-2 

Hamburg 

85-7 

326 

— 

— 

— 

— 

0  46-2 

54-2 

De  Bilt 

89  0 

325 

— 

— 

e  23  33 

-30 

e  46-2 

57-5 

.Strasbourg 

89-4 

322 

— 

— 

— 

— 

— 

54  -2 

Rocca  di  Papa 

89-6 

315 

— 

— 

— 

— 

— 

56-0 

Uccle 

901 

325 

e  23  33 

?S    ( 

e  23  33) 

-42 

e  45-2 

— • 

Edinbiu'gh 

90-8 

331 

— 

• — 

— 

— 

58-2 

Eskdalemuir 

91  1 

331 

. — 

— 

— 

— 

43-2 

60-2 

Moncalieri 

91-2 

320 

e  14      1 

-39 

24   10 

-16 

45-2 

— 

Stonyhurst 

91-7 

329 

e  30   39 

t 

— 

— 

— 

59-8 

Kew 

92  1 

327 

— 

— 

— 

— 

— 

60-2 

Bidston 

92-2 

329 

. — 

— 

56  40 

?L 

(56-7) 

61  8 

Oxford 

92-5 

327 

— 

— 

— 

— 

48-8 

59-0 

Coimbra 

103-5 

322 

e  2   15 

? 

24   52 

-97 

35-2 

— 

La  Paz 

170-6 

70 

20  21 

[^'61 

24     3 

?PR, 

— 

— 

Additional  readings  and  notes  :    Hokoto  readings  have  been  increa.sed  by  Im. 
Manila  MX  =  -r3-4m.  Zi-ka-wei  MX  =  +8 -7m..  MZ  -  +8 -8m.  Mizu- 

sawa PX  =  +5m.34s.  Konigsberg  ME=+52-9in.  De  Bilt  MX  = 

+  57  •4m.  Bidston  S  =  +57m.35s. 
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May  16d.  Readings  also  at  Ih.  (near  Kobe),  211.  (Zi-ka-wei  and  Manila),  4h. 
(Zi-ka-wei,  Konig-sberg,  Vienna,  De  Bilt,  Strasbourg,  Ucele,  and  Ham- 
burg), Oh.  (near  I^a  Paz)  (2),  7h.  (near  Tokyo),  Sh.  (Manila,  Taihoku,  and 
La  l">az  (2).  These  readings  for  La  Paz  are  jn-obably  late  phases  of  the 
above  shock.)  9h.  (near  Athens).  lOh.  (Zi-ka-wei),  12h.  (near  Athens), 
21h.  (Rio  Tinto),  23h.  (near  Tokyo). 

May  17d.  Readings  at  6h.  (Christchnrch,  Riverview,  Melbourne,  and  Vienna), 
llh.  (Batavia),  18h.  (near  Xagoya,  Osaka,  and  Kobe,  and  near  Merida), 
22h.  (near  Athens). 

May  ISd.  Readings  at  Oh.  (La  Paz,  Manila,  and  near  Tacubava).  2h.  (near  La 
Paz),  6h.  (Ootomari).  7h.  (Zante),  13h.  (Batavia,  Hong  Kong,  Manila, 
and  Zi-ka-wei).  21h.  (La  Paz),  22h.  (Rio  Tinto),  23h.  (near  Kobe). 

May  19d.  Readings  at  9h.  (Zi-ka-wei),  llh.  (Merida),  l.Sh.  (near  Tokyo),  1.5h. 
(Paris).  19h.  (Zi-ka-wei),  20h.  (La  Paz),  21h.  (near  Tacxibaya). 


May   20d.     Readings   at   Ih.    (near  Athens),   2h.    (Tiflis).    llh.    (near  Tacnbaya). 
1.5h.  (near  Mizusawa),  17h.  (Manila  (2)),  22h.  (near  Tokyo). 

May  21d.  oh.  9in.  10s.     Epicentre  T-QS.  128''-0E.  (as  on  1919  Feb.  17d.). 
A  =  -615,   B  =  -t--787,  C  =  --052  ;  D  =  +-788,  E  =  +610  ; 


G-  + 

-032, 

H  =  -  041,  K 

=  --999. 

A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

18°  9 

339 

e  4   21 

-   7 

— 

. — 

6-8 

— 

Batavia 

21-3 

260 

e  4  56 

-    1 

i  8   56 

+    6 

— 

— 

Hong  Kong 

28-7 

333 

6      8 

-   7 

(10    17) 

-55 

10-3 

— 

Zi-ka-wei 

34-8 

350 

e  7    18 

-i-   7 

6  12     4 

-48 

— 

— 

Riverview 

37-7 

146 

. — 

— 

e  15     8 

+  94 

e  25-5 

28-5 

De  Bilt 

E. 

1120 

324 

. — 

— . 

— 

— 

e  55-8 

64-9 

X. 

1120 

324 

— 

— 

— 

— 

e  57-8 

66-3 

Eskdalemuii 

114-7 

332 

— 

— 

— 

— 

52-8 

— 

Batavia  gives 

also  i  =  -1-  7 

m.8s. 

Riverview 

e=+18m.26s.,  MN=+2.8-7ni. 

ay  21d.  l.Oh.  tOm. 

40s.      Epiccnt 

re  34"-0.c! 

73"-0W. 

A  =  +  -242, 

B  =  -7 

93,  C 

=  -  -559 

;          D 956, 

E-  - 

-292  : 

G  =  - 

-163, 

H  =  -r-5 

35,  K 

=  --829. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Meiidoza 

41 

74 

(0   50) 

-14 

— 

— 

0-8 

1-6 

Cipolletti 

6-3 

143 

5   20 

J 

— 

— 

6-2 

7-8 

Andalgala 

K. 

8-6 

43 

3   50 

?.^ 

(3  50) 

-    3 

51 

5-8 

x. 

8-6 

43 

4      2 

?S 

(4      2) 

+    9 

5-3 

6  0 

Chacarita 

K. 

121 

97 

3      2 

+    2 

— 

6-1 

7-0 

N. 

121 

97 

3   20 

-f20 

— 

— 

6-2 

6-6 

La  Qniaca 

E. 

13-5 

30 

4    14 

+  54 

— 

— 

5-7 

0-8 

X. 

^:i■r^ 

30 

4   20 

-1-60 

— 

— 

5-8 

0-8 

La  l^az 

18(1 

1.') 

i   1    10 

-    1 

i  7    ;19 

-    1 

101 

1 1  -5 

Coinibra 

951 

44 

— 

— 

e  27    35 

+  148 

c  48-3 

— 

Oxford 

1061 

38 

— 

— 

— 

— 

— 

62-3 

HidstoM 

100 -2 

3(! 

50   25? 

?L 

55   20 

> 

(50-4?) 

65-3 

Eskdaleiuuh' 

107  -3 

34 

— 

— 

e  25  20 

-104 

45-3 

62-1 

Moncalieri 

107-5 

40 

— 

— 

— 

— 

0  581 

— • 

Edinburgh 

107-6 

34 

58   20 

?L 

— 

— 

(58-3) 

— 

Uecle 

108-0 

41 

— 

— 

— 

— 

e  54-3 

— 

De  Bilt 

E. 

109-7 

41 

— 

— 

e  28  32 

+  67 

0  53-3 

fiO-9 

.X. 

109-7 

41 

— 

— 

— 

e  55-3 

63  -6 

Hamburg 

112-9 

40 

— 

— 

. — 

— 

e  67  -3 

— 

Zagreb 

113-0 

49 

• — . 

— 

— 

— 

e  64-3 

69-3 

Colombo 

143  1 

131 

76  20 

?L 

— 

■ — 

(70-3) 

82-3 

Additional  readings:    Coinibra  gives  also  e=-h36ra.5s.  Eskdalemuir  e - 

+  28m.8s.        Andalgala  readings  increased  by  10  min. 
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Mav  21d.  Readiiii^s  also  at  Ih.  (Rocca  di  Papa,  Cliica^o,  La  Paz,  Eskdalemuir, 
De  Bilt.  and  Zagreb),  2h.  (De  Bilt).  3h.  (Honi?  Kong),  4h.  (Zagreb, 
Rocca  di  Papa,  and  near  Belgri'ade),  7h.  (near  Mostar),  12h.  and  lib. 
(La  Paz),  19h.  (Colombo  and  Tokyo). 


May  22d.  17h.  33m.  ISs.      Epicentre  7^-5X.  79  -OW.  (as  on  1918  Mai-.  21d.). 

A  =  +  189,  B  =  -  -973,  C  =  +  130  ;  D  =  -  -982,  E  =  -  191  ; 

G  =  +-025,  H  =  -128,  K  =  --991. 


Az. 


0-C. 


0-C. 


May  22d.  18h.  4m.  40s.      Epicentre  24    ON.  12O='0E.  (as  on  1920  Oct.  20d.). 

A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;  D  =  +  -866,  E  =  +  -500  ; 

G  =  --204,  H  =  +-352,  K  =  --914. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Balboa  Hts. 

E. 

l(i 

340 

0   22 

2 

0  41 

-    4 

0-7 

0-8 

X. 

IG 

346 

0   26 

-i-    2 

0  44 

-    1 

— 

— 

Ann  Ai'bor 

X. 

351 

354 

— 

. — 

■ — 

— 

21-7 

— 

Toronto 

361 

0 

— 

— 

— 

— 

42-5 

— 

Ottawa 

380 

4 

e  19   12 

?L 

— 

— 

e  26-7 

■ — 

Victoria 

55-3 

326 

(11   58) 

+  137 

. — 

— 

12  0 

14-9 

Eskdalemuii- 

75-7 

35 

— 

— 

— 

— 

e  29-7 

— 

Uccle 

80  0 

39 

— 

— 

— 

• — 

e  34-7 

— 

De  BUt 

E. 

80-5 

38 

— 

— 

— 

— 

e  30-7 

42  0 

X. 

SO -5 

38 

— 

— 

— 

— 

e  29-7 

42-5 

Strasbourg 

87-4 

41 

— 

— 

e  25  42 

? 

— 

— 

Zl-ka-wei 

136-7 

333 

— 

— 

— 

— 

e  87-9 

— 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

0 

6 

222 

1     0 

+  51 

— 

— 

1-3 

— 

Taihoku 

1 

8 

"53 

0  34 

+    6 

— 

— 

0-9 

1-7 

Hong  Kong 

5 

6 

254 

1   47 

+  20 

— 

— 

3-8 

4-7 

Zi-ka-wei 

7 

3 

10 

e  2  20 

+  29 

e  3  40 

+  22 

— 

4-8 

Manila 

9 

5 

172 

e  2  20 

-   3 

— 

— 

— 

— 

Nagoya 

18 

5 

49 

7   48 

JS 

(7   48) 

-   3 

■ — 

. — 

Colombo 

42 

1 

252 

10  20 

+  128 

14  20 

-16 

24-3 

29-3 

Kodaikanal 

42 

8 

260 

26  20 

?L 

• — 

— 

(26-3) 

— 

Tifiis 

63 

6 

309 

— 

— 

— 

• — 

e  35-3 

42-3 

KonigsLerg        x. 

75 

8 

325 

— 

— 

■ — 

— 

e  40-3 

43-3 

Vienna 

80 

8 

320 

— 

— 

— 

— 

e  37-3 

56-8 

Hambm-g 

81 

9 

328 

— 

. — 

— 

— 

e  43  -3 

45-3 

Zagreb 

82 

1 

318 

e  12  20 

-11 

— 

. — 

45-3 

55-3 

De  Bilt 

85 

2 

326 

— 

— 

e  23  22 

+    1 

43-3 

551 

Dyce                  ^^ 

85 

6 

334 

— 

• — 

— 

— 

44-3 

46-8 

Strasbom-g 

85 

7 

322 

— 

— 

— 

— 

e  47-3 

— 

Rocca  di  Papa 

86 

1 

314 

e  12  50 

-    4 

— 

— 

■ — 

13-7 

Uccle 

86 

3 

327 

• — 

— 

— 

— 

e  44-3 

48-3 

Edinbm'gh 

86 

8 

332 

. — 

— 

■ — 

— 

45-3 

56-6 

Eskdalemuir 

87 

2 

332 

— 

. — 

— 

— 

41-3 

49-6 

Besancon 

87 

4 

322 

— 

. — 

. — 

— 

48-3 

— 

Moncalieri 

87 

6 

319 

14     3 

+  60 

23  37 

-11 

45  0 

57-3 

Stonyhurst 

87 

8 

330 

e  24   20 

?S 

(e  24   20) 

+  30 

— 

52-3 

Kew 

88 

2 

329 

— 

— 

— 

• — 

■ — 

56-3 

Paris 

88 

4 

326 

. — 

— 

— 

. — 

e47-3 

■ — 

Bidstou 

88 

4 

330 

28   27? 

?SRi 

33  55 

1 

— 

59-5 

Oxford 

88 

6 

329 

— 

— 

— 

— 

43-3 

58-0 

Tortosa               x. 

94 

3 

320 

— 

— 

— 

— 

e  45-3 

59  8 

Coimbra 

99 

8 

323 

— 

— 

— 

■ — 

e  50-8 

— 

Rio  Tinto 

100 

5 

320 

57   20 

?L 

— 

— 

(57-3) 

67 -3 

Ottawa 

109 

1 

12 

— 

. — 

— 

— 

57-3 

— 

Chicago 

109 

4 

22 

— • 

— 

— 

• — 

e  45-3 

— 

Additional   readings  and   notes:     Zi-ka-wei  gives  also   MN  =  f5-6m.,    iMZ  = 
+  5  •7m.  Konigsbei-g  ME  =  + 48  ■3m.  Vienna  readings  ai'e  given  Ih. 

late.  De  Bilt  MX  = +48  •5m.  Eskdalemuir  MN  =  + 57  0m.  Mon- 

calieri MN  =  +599m,  Bid.ston  P  =  +30m.208.,  S  =  +35m.50sJ 
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May  22cl.  Beadiuf^s  also  :it  -Jli.  (I.a  Pa/,  aii'l  Tokyu),  :!li.  and  (ili.  (La  Paz),  llli. 
(ueaj.- Athens  (2),  Hfferadu,  Koccu  di  Papa,  Zagreb,  aud  De  Bilt),  PJli. 
(Maiiila),  171i.  (Syduey  aud  Rivervlew),  18h.  (Hokoto  and  Taihokii  (3) ;. 

Mav  23d.  Readiuss  at  Ih.  (La  Paz),  :U\.  (Honolulu),  6h.  (La  Paz  aud  uear  Kocca 
di  Papa),  Sh.  (near  HclMrrado),  131i.  (Manila),  21h.  (near  Balboa  Heights 

(2)  ). 

May  24d.  21h.  17in.  25s.      Epicentre  44°-5N.  11"-5E.  (as  on  1920  Jime  8d.). 
A  =  +  •()99,   B  =  +  142,  C  =  +  -701. 
A  P.         0-C.  S.  O-C.  L.  M. 


Florence 

(J -7 

0   13 

+    2 

— 

— 

Padova 

0-9 

0      7 

-   7 

0  21 

-   4 

Moucalieri 

2-7 

0   20 

—  22 

1   28 

+  14 

Chui- 

2-7 

0   47 

+    5 

1      9 

-   5 

Innsbruck 

N.E. 

2-7 

i  0   38 

-   4 

— 

— 

Rocca  di  Papa 

2-8 

e  0  53 

+    9 

e  1   35 

+  18 

Zagreb 

X.E. 

3-4 

0  57 

+   4 

i  1   37 

+    3 

Zurich 

3-5 

e  0  58 

+   3 

i  1   29 

-    8 

Strasboiu-ar 

4-8 

e  1  45 

+  31 

e  2     3 

—    8 

Vienna 

5-0 

e  1   27 

+  10 

— 

— 

2-8 


0-6 
0-9 


(e  1  (J)        20 
—         2  0 


—  3-2 


Additional  readings  :  Rocca  di  Papa  gives  also  iSE  =  +  lm.41s.,  eSN  --=  +  lm.47s. 
Zagreb  iSNW  =  +  lm.39s.  Zurich  eS  =  +  lm.27s. 


May  24 d 


.  Readings  also  at  Ih.  (Zi-ka-\vei  aud  Taihoku),  2h.  (De  Bilt  and  Hong 
Kong),  6h.  (Taihoku),  8h.  (Zi-ka-\vei,  Riverview,  De  Bilt,  Manila 
Honolulu,  Melbouine,  and  near  Tokyo),  9h.  (Riverview),  lOli.  (near 
Tokyo),  loh.  (Batavia,  Zi-ka-wel,  aud  Manila),  171i.  (uear  Mizusawa), 
lOh.  (La  Paz  aud  uear  Tacubaya),  20h.  (Rio  Tinto),  21h.  (De  BUt),  22h. 
(La  Paz). 

May  25d.  41i.  23m.  20s.      Epicentre  44° -SN.  11°-5E.  (as  on  24d.). 

A  P.  O-C.           S.  O-C.  L.  M. 

o  m.  8.           s.  ua.  s.  s.  ni.  m. 

t'lorence                           0-7  0     8-3  —  —  —  0-4 

Padova                            0-9  0     2  -12  0   11  -14  —  OC 

Innsbruck           N.w.     2-7  c  0  40  -   2  —  —  —  — 

Moucalieri                       2-7  c  0  31  -11  1   29  +15  3  0  — 

Rocca  di  I'apa               2-8  1   34  +50  —  —  il-7  — 

Zagreb                N.w.     3-4  e  0  52  -   1  e  1  34  0  —  lit 

Additional  readings  :    Rocca  di  Papa  e  = +4s.  Zagreb  MNE  = +2-0m. 

Mav  25(1.  Readings  also  at  Ih.  (Malaga  aud  near  Granada),  3h.  (uear  Tokyo), 
4h.  (La  Paz),  9h.  (near  Tokyo),  lOh.  (Riverview),  llh.  (uear  La  Paz), 
15h.  (Taihoku),  20h.  (Batavia). 

May  2()d.  8h.  34m.  18s.      Epicentre  42°-5N.  7''-5E.  (as  on  1919  July  12d.). 
A  =  +  -731,  B  =  +  090,  ('  =  +  -676  ;         D  =  +  130,  E  =  -  -991  ; 


G  =  + 

•669, 

U      +-088,   K  = 

=  -•737. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

in.  s. 

s. 

m.  s. 

B. 

m. 

m. 

Rocca  di  Papa 

3-9 

99 

i  1     0 

-   1 

i  1  48 

+     1 

— 

21 

Padova 

4-3 

40 

0  39 

-28 

(2     5) 

+    7 

— 

21 

Chur 

4-5 

17 

1   4.". 

+  35 

— 

— 

— 

Zurich 

4-9 

9 

i  1   40 

+  33 

13  17 

? 

— 

— 

Pompeii 

5-5 

100 

0  22 

-63 

— 

■ — • 

— 

— 

Strasbourg 

(10 

2 

i  1   3(! 

1-    4 

e  2  35 

-    9 

■ — 

— 

Zcigreb 

7-0 

58 

1   35 

-11 

e  2  45 

-25 

— 

3^0 

(lOttingen 

!tl 

10 

i  2  30 

+ 1 2 

— 

— 

— 

— 

Belgrade 

OC. 

72 

e  .3      0 

1  36 

i  3   21 

-57 

— 

— 

Aildilional  readings  :    Strasbourg  gives  also  P  ^  +lm.37s.  Zagreb  MNW  = 

I  2»m.         Belgrade  iP  = +3m.l48. 


A 

P. 

0-C. 

s. 

0- 

-C.         L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

1-7 

i  (1   21 

—    5 

i  0  35 

— 

13          — 

0  6 

2-5 

0  38 

-    1 

1   10 

+ 

1          — 

— 

2o 

0   39 

0 

1      9 

0           — 

— 

2-7 

0   42 

0 

— 

—          19 

IS 

3-9 

1      7 

^  c 

— 

—          2-3 

2-9 

15-7 

e  3   38 

-10 

— 

—           — 

— 

Tok 

yo  gives 

3(J^-SX. 

139"-8E. 

Osaka  UN 

=  +2 

87 

Mav  26d.      Readiugs   also   at    oh.   (La   Paz).    9h.   (Hoiiuluhi).    1.5h.   (Manila   and 
Taihoku),  181i.  aud  191i.  (Rio  Tiutu). 


May  27d  Readings  also  at  Oh.  (Zui-ich  aud  C'hxu-),  Ih.  (Vieuna),  2h.  (Flortucc. 
Zagreb  (2),  Pompeii,  Roeca  di  Papa  (4),  and  Padova),  31i.  (Rocca  di 
Papa  (2)  ),  oh.  and  lOh.  (Rocca  di  Papa),  13h.  (La  Paz),  1.5h.  (Rocca  di 
Papa),  23h.  (Coimbra,  Manila,  and  Rocca  di  Papa). 


May  28d.  12h.  9m.  Os.      J:piceutie  37'-2X.  139'0E.  (;us  on  1922  AprU  28d.). 
A  =  --601,  B  =  +o22,  C=--605. 


Tokyo 
IVIizusawa 

Xagoya 

Osaka 

Zi-ka-wei 

Additional  readings  :    Tokyo  gives  30^-SX.  139"-8E.  Osaka  MN  =  +2-6m. 

Kobe  (A  =4'0)  gives  P=12h.lC)ra. 


May  28d.  Readlng.s  also  at  Oh.  (Ottawa,  Rocca  di  I'apa,  ^Iclbomiic,  Rivcrvicw, 
Dc  Bilt,  Zi-ka-wei,  Chicago,  and  Apia),  Ih.  (Zagi-cb,  Eskdalemuir,  Uccle, 
and  near  Mostar),  4h.  (Zi-ka-wei,  Riverview,  Apia,  Melboui-ne,  and 
Chicago),  oh.  (Ann  Arbor,  Do  Bilt,  Ottawa,  aud  Eskdalemuir),  13h. 
(Azores  and  Riverview),  14h.  (Vienna),  loh.  (Eskdalemuir,  Ucclc,  Bid- 
ston,  De  Bilt,  Zagreb,  and  near  Athens),  16h.  (Pai-is),  18h.  (Belgrade). 


Mav  29d.  Readings  at  111.  (Viemui).  8li.  (Nagasaki),  llh.  (.Sydney,  Adelaide, 
Riverview.  Melbomue,  Zi-ka-wei,  au<l  La  I'az),  12h.  (De  BUt),  19h.  (Dc 
BUt),  201i.  (Manila  and  Batavia). 


Mav  odd.  Readings  at  2h.  (near  Tokvo),  .5h.  (Chm-  aud  Zurich),  8h.  (Kingston), 
9h.  (Zi-ka-wei).  12h.  (Taihoku).  18h.  (Manila  aud  Zi-ka-wei),  21h.  (Rio 
Tiuto  and  near  La  Paz),  23h.  (Taihoku). 


May  31d.  Readings  at  Ih.  (uear  Lick  aud  Berkeley),  3h.  (La  Paz  (2)  ).  4h. 
(Zi-ka-wei),  6h.  (near  Tacubaya).  7h.  (Manila  (2)  and  La  Paz  (2)  ).  8h. 
(near  Tokyo),  9h.  (Manila),  lOh.  (La  Paz),  131i.  (Granada),  loh.  (La  I'az), 
17h.  (Zagi-eb,  Coimbra,  aud  near  Belgrade),  20h.  (Zi-ka-wei  and  uear 
Taihoku). 

June  Id.  16h.  18m.  26s.      Epicentre  19°oN.  120°0E. 

A  =  --471,   B  =  -r-S16,  C  =  -f-334;  D  = -i- -866,  E  = -f -500  ; 

G  =  -  167,  H  =  -f  -289,  K  =  -  -943. 

A       Az.  P.        0-C.         S.         O-C.         L.  M. 

I.  m.  s. 

0  (2   17) 

0  — 

—      e  5   10      -i- 


o 

0 

m.  8. 

^Manila 

5-0 

169 

1  17 

Taihoku 

5-7 

14 

e  1   28 

Hong  Kong 

61 

299 

1  31 

Zi-ka-wei 

11-8 

6 

— 

De  BUt 

88-8 

326 

— • 

Strasbourg 

89-2 

322 

— 

Uccle 

89-9 

325 

— 

Eskdalemuu" 

911 

332 

— 

m. 

m. 

2-3 

3-5 

2-3 

— 

• — 

4-6 

— 

8-.J 

e48-6 

57-2 

521 

— 

e  46-6 

— 

44-6 

— 

Additional  readings:     Manila  gives  also  MN=-f3-9m.  De  Bilt  MN  = 

+  57 -Im.         Strasbourg  reading  has  been  decreased  by  lb. 


June  Id.      Readings  also  at  Oh.  (La  Paz),  .31i.  (Taihoku),  211i.  (near  Tokyo). 


1922.    June  2d.  20h.  11m.  35s.      Epicentre  8°0N.  128°  OE. 

(as  on  1921  Nov.  lid.). 

A  =  -  -GIO,  B  =  +  -780,  C  =  +  -139  ;  D  =  +  -788,  E  =  +  -616  ; 

G  =  -  086,   H  =  +  110,  K  =  -  -990. 


A 

Az. 

P. 

0-C. 

S. 

0-G 

L. 

M. 

„ 

o 

m 

8. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

9-5 

314 

0  2 

35 

+  12 

5    10 

?L 

6-5 

7  1 

Taihoku 

18 

1 

341 

4 

32 

+  14 

(7   54) 

+  12 

7-9 

Hong  Kong 

19 

6 

319 

4 

35 

-    1 

— 

— 

9  0 

15-2 

Zi-ka-wei 

24 

0 

346 

15 

28 

0 

e  9  44 

0 

e  111 

18-8 

Nagasaki 

24 

8 

4 

5 

37 

+    1 

(10   19) 

+  20 

10-3 

Batavia 

25 

5 

237 

i  5 

32 

-11 

i  9  50 

-23 

— 

12-5 

Osaka 

27 

5 

13 

6 

6 

+   3 

— - 

— 

12-5 

18-0 

Kobe 

27 

5 

13 

6 

6 

+   3 

— 

— 

12-8 

14-4 

Tokyo 

29 

7 

20 

7 

41 

+  76 

e  10  31 

+  62 

e  13-3 

Mizusawa           b. 

33 

3 

19 

6 

57 

-   2 

12  26 

-   3 

— 

— 

Calcutta 

40 

8 

297 

7 

51 

-10 

17   39 

?SRi 

26-2 

— 

Adelaide 

44 

1 

167 

— 

- 

— 

0  14  43 

-20 

e  21-4 

26-9 

Riverview 

47 

2 

154 

e  8 

41 

-    7 

e  15  27 

-17 

e  21-3 

— 

Colombo 

47 

8 

271 

8 

55 

+    2 

16     1 

+  10 

27-4 

35-4 

Melbourne 

48 

4 

161 

8 

46 

-10 

15  49 

-10 

23-3 

28-7 

Kodaikanal 

49 

9 

277 

7 

37 

7 

— 

— 

22-5 

35-3 

Bombay 

54 

5 

288 

10 

39 

+  63 

— 

— 

— 

— 

Honolulu            E. 

72 

3 

70 

11 

45 

+  13 

22  25 

+  91 

39-5 

42  9 

N. 

72 

3 

70 

11 

57 

+  25 

22  21 

+  87 

— 

— 

Tiflis 

79 

7 

311 

12 

31 

+  14 

22  37 

+  17 

38-4 

42-4 

H  el  wan 

91 

7 

301 

i  13 

20 

—   5 

23  45 

-47 

— 

61-9 

Lemberg 

92 

8 

321 

e  13 

1 

-30 

6  36     7 

? 

51-4 

62-0 

Upsala 

93 

1 

332 

e  12 

57 

-36 

e  23  53 

-53 

e  48-0 

62  0 

Konigsberg 

93 

3 

326 

13 

30 

-   4 

24  42 

-    6 

e  49-9 

59-0 

Victoria 

96 

1 

40 

26 

36 

2S 

(26  36) 

+  79 

44-6 

510 

Belgrade 

96 

8 

318 

e  13 

20 

-33 

e  23  26 

■>. 

63-5 

— 

Vienna 

98 

0 

321 

i  13 

48 

-12 

25   21 

-15 

49-4 

64-9 

Zagreb 

99 

3 

319 

e  13 

55 

-12 

i  25   22 

-27 

e  42-4 

54-4 

Hamburg 

99 

4 

328 

e  13 

55 

-12 

e  24  25 

-95 

e  48-4 

63-4 

Berkeley 

100 

3 

49 

- 

— 

e  29  37 

? 

e  48-4 

— 

De  Bilt 

102 

7 

328 

- 

— 

e  24  49 

-92 

e  48-4 

66  y 

Rocca  di  I'apa 

102 

9 

316 

18 

1 

?PRi 

— 

— 

e  20-4 

— 

I'lorence 

103 

1 

318 

52 

25 

?L 

— 

— 

(52-4) 

66-4 

Strasbourg 

103 

1 

322 

i  14 

15 

-11 

27   26 

+  61 

62-4 

— 

Dyce                    N. 

103 

2 

335 

18 

34 

?PRi 

24   49 

-97 

55-4 

59-4 

Uccle 

103 

8 

327 

e  24 

55 

?S 

e  33   19 

? 

e  48-4 

66-4 

Edinbm'gli 

104 

5 

333 

57 

25 

?L 

(126     9) 

-29 

(57-4) 

62-4 

Besanoon 

104 

7 

323 

c  25 

45? 

iS 

(e  25  452) 

-54 

61-4 

— 

MoncaUeri 

104 

8 

321 

0  18 

50 

?PRi 

28   17 

+  97 

57-7 

— 

Eskdalemuii- 

104 

9 

333 

e  18 

55 

?PRi 

e  26   13 

-28 

50-4 

— 

Stonyhurst 

105 

5 

331 

e  8 

25 

? 

— 

— 

— 

16-9 

Paris 

105 

9 

325 

- 

— 

e  25     4 

-107 

58-4 

74-4 

Kew 

105 

9 

330 

— - 

— 

— 

— 

78-4 

Bidston 

106 

0 

331 

- 

— 

. — 

— 

— _ 

61-2 

Oxford 

106 

2 

330 

— 

25      1 

-113 

— 

64-2 

Tortosa                N. 

111 

4 

320 

c  18 

25 

L-   IJ 

28   50 

+  69 

e  56-4 

83-4 

Algiers 

111 

8 

314 

e  19 

28 

?PR, 

29   28 

+  104 

e  54-4 

69-9 

Granada 

116 

1 

318 

c  18 

57 

1+16] 

i  31   21 

i 

e  50-4 

78'8 

Coimbra 

117 

3 

323 

18 

19 

[-26] 

29  43 

+  75 

e  49-3 

— 

Rio  Tinto 

117 

7 

320 

64 

25 

?L 

— 

— 

(64-4) 

77-4 

Chicago 

120 

5 

29 

20 

9 

?PRi 

30   11 

+  78 

e  49-8 

— 

Ann  Ai'bor 

122 

0 

25 

— 

— 

20  49 

?PRi 

73-4 

— 

Ottawa 

122 

5 

18 

i  20 

49 

I  PRi 

e  31   25 

>. 

0  55-4 

— 

Toronto 

122 

7 

21 

— 

— 

— 

— 

55-3 

— 

(Jeorgetown    e.n. 

127 

6 

22 

— 

21   25 

?PRi 

87-4 

— 

Wasliington 

127 

6 

22 

20 

5 

?PRi 

29  39 

-   5 

— 

— 

Port  an  Prince 

146 

7 

35 

c  24 

19 

n'u, 

— 

— 

— 

24-4 

La  Paz 

162 

1 

120 

20 

23 

1+14] 

35      2 

■! 

80-3 

83-8 

Additional  readings  and  notes  :    Manila  gives  also  MN  =  +7  -Out.  Zi-ka-wei 

PSE  =  +9m.58s.,     PSN  =  +10m.4s.,     PSZ  =  +10m.8s.,     SR,E  =  +10m.20s., 
SR,N= +10m.25s.,      MZ-+152m.,      MN  =  +16-7m.  Batavia  i  = 

+  6m.53s.     and     +7m.l2s.  Osaka  MN  =  + 19  0m.  Kobe  MN  = 

+  18-8m.  Mizusawa  PN ---t  6ni.56s.  Melbourne  PRi  = +10m.49s. 

Notes  contmued  on  next  pane. 
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Honolnlu  SRjN  =  -f-28m.2as.,  SR,X  =  +32m.3os.,  T„  =20h.l0m.3Ss.        Tiflis 
MX  =  +43-2m.  Upsala   MX  = +641m.  Konigsberg  SN  = 

+  24in.38s.,    MN  =  +56-3m.  Victoria     readinsrs    diminished    by     Ih. 

Belarrade  L  =  +73-8m.  Vienna  i=+24m.47s.  Hamburg:  MX  = 

+  6()-4m.  Berkeley  eLXZ= +47  ^m.  De  Bilt  ePR,  =  +  ism.SUb., 

MN  =  +72 -em.  Florence  readinars  have  been  increased  by  Ih.         Stras- 

bours  PR,  = +lSm.49s.  Edinburgh  iM-   L2fim.9s.  (?S).  Eskdalc- 

muir  e  =  — 24m. 59s.  8tonyhui-st    readinss   arc   possil)ly    l)i.    in   error. 

Paris  MX  = +64 •4m.  Granada  iP  = +19m.9s.,     i=  "21m. 21s.,     and 

+  27m.20s.,     MX  =  +810m.  Chicago  L  = +66 •4m.     and      +86-4m. 

Ann  Arbor  LE  =  +874m.  Ottawa  e=  +38m.57s.  Toronto  L?  -- 

+  41-0m.  and  L  =  +75^6m.  Georgetown  LX  =  — 68-4m.  Port  an 

Prince  may  record  a  local  shock. 


.Time  2d.  Readings  also  at  Oh.  (Colombo),  llh.  (Manila),  12h.  (near  Kobe),  loh. 
(near  Tnkvol.  Ifih.  (Manila),  ISh.  (Ootomari),  19h.  (Rio  Tinto).  22h. 
(Perth). 


Jinie  3d.  4h.  14m.  Os.     Epicentre  37-4X'.  30'-5E.  (as  on  1918  July  4d.). 

A  -  +  -684,  B  =  +  -403,  C  =  +  -607  ;         D  =  +  •508,  E  =  -  -862  ; 
G  =  -L-523,   H  =  +  ^308,  K  =  --794. 

A         Az.           P.        O-C.         S.           0-C.        L.  M. 

a            o          m.  s.          s.         m.  s.            s.          m.  m. 

Athens                             5^4     278       i  1   20      -    3        (2  30)       +2       12-5  2^8 

Helwan                            7^6      174          1   58      +   3          3   10        -16           —  3-3 

Zagreb                            137      313      e  3   24      +    2          —                —           —  81 

Rocca  di  Papa  E.        14-4      293       i  3   24      -   8          —                —           —  — 

Vienna                 z.        14-9     321       i  3  44      +    6          —                —           —  6-9 

Strasbourg                    199     311      e  4   45      +   5          —                —           —  — 

Hamburg             z.        215     326      e  5      1      +    2          —                —           —  — 

Do  Bilt                           230     318          —              —      e  9  54        +29           —  — 

Rocca   di   Papa  gives   also   iPX  = -J-4m.33s.    (0-C=-^ls.).         Vienna  iPz  = 
+  3m.50.s. 


.Tune  3d.  4h.  56m.  30s.      Epicentre  37^0X'.  141°^0E.  (as  on  1922  Feb.  15d.). 

A  =  -  -621,  B  =  -L  -502,  C  =  +  -602  ;  D  =  +  -629,  E  =  +  777  : 

G  =  --468,  H  =  +379,  K=-799. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

1-7 

217 

i  0   25 

-    1 

0   44 

-    4 

— 

— 

Mizusawa           e. 

21 

2 

0  39 

+    6 

1    10 

+  12 

— 

— 

Nagoya 

3^8 

242 

0  53 

-   6 

1   38 

-    6 

1-6 

1^8 

Osaka 

51 

245 

1  31 

+  12 

• — - 

■ — • 

2-6 

40 

Kobe 

5-3 

246 

0  20 

-62 

2     6 

-19 

2-9 

41 

Zi-ka-wei 

17-2 

256 

e  4     7 

0 

e  7   24 

+    2 

— • 

11-5 

Manila 

28-7 

224 

e  6  30 

+  15 

— 

— 

— 

— 

Konigsberg 

75^0 

330 

— 

— 

— 

— ■ 

e  472 

48^0 

Hamburg 

80-0 

334 

— 

— 

— 

— 

e  42-5 

— 

Viemia 

81-6 

327 

1  12   17 

-11 

— 

— 

— 

132 

De  Bilt                E. 

83-0 

335 

— 

— 

e  22  48 

-   9 

e  43  5 

52^8 

X. 

83  0 

335 

— 

— 

— 

— 

e  44-5 

53-5 

Zagreb 

83  5 

325 

— 

— 

— 

— 

c  46-5 

53-5 

Stonyhurst 

83-8 

339 

e  43  42 

?L 

— 

— 

(e  43-7) 

55-5 

Uccle 

84  3 

335 

— 

— 

e  23     0 

-11 

e  43-5 

— - 

Bidston 

84  4 

339 

— 

— 

51     7 

?L 

(oil) 

56-2 

Strasbourg 

85  -0 

331 

— 

— 

e  52     0 

?L 

56  0 

— 

Paris 

SO -6 

334 

— 

— 

— 

— ■ 

e  52-5 

54  -5 

Rocca  di  Papa 

88  -2 

324 

i  13     3 

-    3 

— 

— 

— ■ 

— 

Ottawa 

91-2 

25 

— 

— 

— • 

— 

e  51-5 

— 

La  Paz 

147  1 

60 

19   45 

[-    6] 

— 

— 

— 

— - 

Additional  readings  :    Mizusawa  gives  also  PX  =  +0m.38s.  X'agoya  MX  = 

+  2  0m.  Osaka  MX  ^ +3-5m.  Kobe  MX=-+3  0m.  Bidston  S  = 

+  51m.24s.(?T^).         Paris  MX  = +58 -Sm.        Rocca  di  Papa  iPX  = +I3m.0s. 
PR,  =  +16m.lSs, 


90 

June  3d.  Readings  also  at  Oh.  (near  Belgrade),  Ih.  (Ottawa,  Manila,  Chicago,  and 
near  Mazatlan),  2h.  (Taiholai),  5h.  (near  Belgrade),  6h.  (Apia),  8h. 
(near  Colima),  9h.  (Zi-ka-wei),  14h.  (Azores),  21h.  (Rio  Tinto),  23h.  (near 
Tacubaya). 


Jnne  4d.  17h.  48m.  24s.     Epicentre  38"0X.  23'oE.  (as  on  1918  .Tan.  Id.). 
A  =  +  -723.   B  =  +  -314,  C  =  +  -610. 


m. 


Athens  0-2  .0     6 

Belgrade  7-2  e  1   53 

Rocca  dl  Papa  9-1  e  1  58 

Zasreb             x.e.  9-6  e  2   18 

re  Bilt  19  0           —               — 

Additional  readings  :    Athens  gives  also  iP  =  +J 
+  lra.53s.         Zagreb  MNW  =  +6-lm. 


O-C. 

s. 

•  +    2 

+    4 

-20 

-    6 
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O-C.           L. 

M. 

s.               m. 

m. 

—              0-5 

0-6 

-    2              5  1 

— 

—               — 

(5-4 

—               — 

5-6 

—        e  101 

— 

Rocca  di  Papa 

ePN  = 

.Tunc  4d.  Readings  also  at  7h.  (near  Tacubaya),  91i.  (near  Taihoku),  12h.  and  IGh. 
(Manila),  17h.  (near  La  Paz),  21h.  (Manila  and  Ottawa),  23h.  (near 
Batavia  and  near  Colima). 


Jime  5d.  4h.  31m.  5s.     Epicentre  35'ON.  22°-5E. 
A  =  -f -757,   B  = +-313,  C= +-574  ;  D 

G-  ^-530,  H  =  +-220,  K  = 


+  •383,  E  =  -924 
-•819. 


Athens 

Pompeii 

Mostar 

Hclwan 

Belgrade 

Rocca  di  P.ipa 

Zagreb 

Budapest 

Padova 

Vienna 

Innsbruck 

Lemberg 

Moncalieri 

Algiers 

Zurich 

Barcelona 

Bcsangon 

Stiasbourg 

Tortnsa. 

I'uv  do  DOmo 

TiHis 

Konigsberg 

Paris 

Ucclc 

Hambin-g 

De  Hilt 

Grnnada- 

Rio  'I'into 

0.\for<l 

Coimbia 

Upsala 

i^tonyhurst 

Bidston 

Edinburgh 

Dyce 

Chicago 

I,n  Pa/ 


X.E. 

x.w. 


3  1 

8-5 
90 
9^1 
9-9 
10-2 
11-9 
119 
12-7 
131 
140 
14-S 
14-8 
150 
15^8 
161 
17  2 
I  7  -3 
17-4 
18-2 
18-2 
18-7 
19-9 
20-2 
20  ■■> 

20  -5 
211 

21  1 
23 -.-I 
23 -S 

24  9 

25  0 
25  -7 
25-7 
27  2 
27-7 
SO-I 
99 -S 


Az. 

18 
315 
338 
122 
352 
314 
337 
337 
350 
325 
343 
329 
4 
316 
282 
324 
298 
320 
326 
295 
312 

62 
357 
320 
326 
339 
329 
2S4 
285 
322 
291 
354 
325 
324 
328 
331 
315 
257 


m.  s. 
e  0  54 

2  25 
i  3  24 
i  2  12 
i  3  20 
e  2  33 

2   58 

2  52 
e  3  21 

3  17 
3  37 

e  3  35 
e  3  55 

3  46 
i  3  55 
e  3  54 

4  12 
4   20 

3  59 

4  23 
2      5 

e  4  37 
c  4  42 
e  4  45 
e  4  45 
4  43 

4  57 
i  4   52 

9  55 

5  27 
e  5  43 
c  5  32 

9   55 

7    12 

10   55 

0  12   25 
13   58 


O-C. 

s. 
+  5 
+  16 
+  68 

-  6 
+  51 

I) 
0 

-  6 
+  12 
+  3 
+  11 

-  1 
+  19 
+  7 
-!-    6 

i  ! 
■I-  5 
-11 
-11 
+    4 

2 

+  12 
+  2 
+  2 
-    2 

-  4 

:    3 

2 

?.^ 

'    1 

r    6 

~    6 


-12 


S. 
m.  8. 


38 
50 


i  4   15 


3 
i  4 


e  6     7 
7   40 

6  21 
e  6  36 

7  2 
7      3 

i  7      (! 

7  35 
7    22 

7  50 

e  7  37 

8  21 
8  28 
S  38 

c  8   41 

8  44 
i  9      3 

(9   55) 

9  15 
10      9 

9   58 

(9   55) 

U    10 

(10   55) 

10   30 


O-C. 

s. 

+  12 

0 

+  12 

-16 

-  8 
+  26 
-13 
-12 
+  30 

?L 
+  13 
+    9 

+  30 
+  13 
+    9 

+  10 

-  5 

+   6 

-18 
0 

-  1 

-  4 
■     7 

-  2 

•  17 
20 

-25 
--   8 

-  5 
-21 

•  54 
+  10 

24 


i  20 


14-5 

6  5 

e  5  5 

e  8-4 
(73) 
e  7^8 
e  8^4 
e  7-8 
9-3 


c  9  5 
11-9 
103 


'  11-6 

>  11-6 
11-9 

>  1 1  -5 
■  112 

111 

>  11-9 

13-9 
;  131 
?  13  4 

(14-4) 


14  1 
39  9 


M. 

m. 
2  0 
5-8 
4-8 
7-3 
6-3 


8^5 

11-3 

9-9 

9-9 

9-3 

13-2 

12-4 

16-0 

12-8 
14-6 

13  1 
11-9 
14-9 

14-5 
13-7 
20-8 
20-9 
lG-4 
21-7 
15-1 
19  4 
18-0 
17-9 
16-6 


Additional  readings  •    Athens  gives  also  iP  -  +0m.58s.,  iEX  ^  +lm.28s.,  MN 


+  2-8m.,    To--4h.31m.3K. 
Moncalieri  MX  =    +ll-3m. 
+  14-6m.  Paris  MN  - 

+  14  •4m.,     MN=+16-2m. 
+  10m.21s.,  To=4h.31m.l4s 


Rocca  di  Pnpa  oL  -   +10-4m.,    li  -^  +12-9m. 
Tiflis  MX      +15-0in.  Konigsberg  MNZ  = 

12-9tn.,  T„ -4h.31m.10s.  Hamburg  MZ  = 

(iranada  i=  +5m.4s.  Coinibra  eSN 

Upsala  MN  =  +17-4m. 
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■Tunp  ')d.  l^h.  58m.  Os.      Epicentre  42''-0X.  14C''0E. 

A  =  -  -616,  B  =  +  iie,  C  =  +  -669  ;  D  =  +  -559,  E  =  +  -829  ; 

G  =  --o55,  H  =  +-374,  K  =  --743. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


MizusaAva 

4-7 

234 

1    11 

_    2 

1   56 

-13 





Ootomaii 

.5-2 

334 

1   28 

+    8 

— 

— 

2-6 

3-4 

Tokyo 

8-0 

220 

e  3   39 

?S 

(e  3  39) 

+   2 

e  5-8 

5-9 

Osaka 

110 

232 

3   25 

+  41 

— 

— 

5  0 

Kobe 

11-2 

233 

3   19 

+  32 

— 

— 

6-4 

Zi-ka-wei 

22-4 

249 

4   56 

-14 

e  8  56 

-17 

— 

13-2 

Manila 

84-9 

225 

— 

— ■ 

e  13     0 

+    6 

— 

— 

Tiflis 

70-3 

309 

— 

— 

— 

— 

e  160 

48-7 

Hamburu: 

77-2 

335 

— 

— 

— 

— 

e  400 

420 

Vienna 

79-4 

329 

— 

— 

— 

— 

e  44  0 

50-5 

De  BUt                E. 

80-0 

337 

— 

— 

e  22  22 

-    1 

e  40  0 

44-3 

X. 

80-0 

337 

— 

— 

- — - 

— 

e  420 

44-5 

Budapest 

80-2 

326 

— 

— 

— 

— . 

e  42-2 

Belsrade 

80-5 

324 

— 

— • 

(e  22     0) 

-29 

e  22  0 

— 

Bidston 

80-9 

341 

— • 

— 

— 

— 

— 

55  -8 

T'^ecle 

81-4 

337 

— 

— 

— 

— 

e  42-0 

— 

Zaarreb 

81-6 

328 

— 

— 

— 

— 

e  37-0 

53  -0 

Strasbourg 

82-3 

334 

— 

— 

— . 

— 

44  0 

— 

Paris 

83-7 

338 

— 

■ — • 

— 

— 

e  45  0 

460 

Rocca  di  Papa 

86-3 

327 

— • 

— - 

— 

— 

8  45-5 

55-2 

Coimbra 

94-6 

341 

39   50 

? 

e  45  30 

?L 

e  520 

_ 

Bio  Tinto 

96-5 

339 

— 

— 

— 

— 

540 

720 

Additional  readings:    Ootomari  gives  also  MN  =  -r3-8m.  Zi-ka-wei  MZ  = 

+  13-7in.  Tiflis  MZ-  +49-6m.  Bidston  U  is  corrected   by    -Ih. 

Zaerreb  MNW=^47  0m. 


June  5d.  15h.  42m.  20s.      Epicentre  42-OX.  146'0E.  (as  at  13h.). 


A 

Az. 

P. 

O-C. 

S. 

0  -C.       L. 

M. 

„ 

J, 

m.  s. 

s. 

m.  s. 

s.         m. 

m. 

Mizusawa 

4-7 

234 

1   12 

-    1 

1   59 

-10          — 

— 

Ootomari 

5-2 

334 

1  32 

+  12 

— 

—         2-6 

— 

Tokyo 

8-0 

220 

e3  18 

?S 

(e  3  18) 

-19      e4-6 

4-7 

De  Bilt 

80  0 

337 

— 

— 

e  22  46 

+  23    e  40-7 

43-9 

Additional  rea 

dings 

:    Mizusawa 

ffives  a] 

so  PX 

=  -lm.l3s 

ne  Bilt 

cLX  = 

+  42-7m. 

.Tune  5d.     Readiners    also    at    2h.    (Zagreb,)    9h.    (Manila),    lOh.    (Taihoku    and 
Zi-ka-wei),  16h.  (De  Bilt),  17h.  (Strasbourg),  211i.  (La  Paz). 


June  6d.  Readiusrs  at  21i.  and  61i.  (Manila),  8h.  (Zi-ka-wei),  llh.  (Manila  and 
Innsbruck),  15h.  (Malaga  and  near  Granada),  18h.  (Colombo  and  near 
Tacubaya),  22h.  (Taihoku). 


June  7d.  17h.  52ni.  56s.      Epicentre  37'OX.  138"  ^E.  (as  on  1922  March  18d.). 


A  ^  - 

•599, 

B 

=  +■;■ 

29,  C 

=  +  002 

;        D 

=  +•663, 

E=  -• 

749; 

G  = 

■451, 

H  =  +-399,  K  = 

-•799. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

1-6 

142 

i  0  26 

-    2 

i  0  37 

-   8 

i  10 

10 

Xagoya 

2-2 

214 

0  56 

—  22 

(0  56) 

-    4 

1-2 

2  2 

Mizusawa 

2-9 

44 

0  46 

+  "1 

1   32 

-12 

— 

— 

Osaka 

3-5 

227 

1   35 

?S 

(1   35) 

-    2 

2^9 

3  •(: 

Kobe 

3-6 

230 

1    34 

'.S 

(1    34) 

—    5 

2^7 

— 

Zi-ka-wei 

z. 

15-3 

253 

— 

— 

— 

— 

e  8^2 

— 

Xo  additional  readings. 
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June  7d.     Readings  also  at  9h.  (La  Paz),  14h.  (Tortosa),  16h.  (La  Paz). 

June  8d.  6h.  49m.  2.')S.     Epicentre  43°0N.  146°0E.  (as  on  1921  Aug.  9d.). 

A  =  -  GOfi,  B  =  +  -409,  C  =  +  082  ;  D  =  +  -5.59,  E  =  +  -829  ; 

G  =  -  -56.5,  H  =  4-  382,  K  =  -  -7.31. 

A  Az.  P.  O-C.         S.  O-C.  L.  M. 

o  „  m.  s.         s.  m.  s.  s.  m.  m. 

Ootomari                    4-3  328  1   12  +5  (1   59)  +    1  20  — 

Mizusawa       e.          5-3  22.5  1   30  +   S  2  32  +7  —  — 

Tokyo                          8-8  216  e2  3.5  +22  —  —      c  2-8  2-9 

Zi-ka-wei         z.        22-7  247  e  5     6  -   7  —  —  —  — 

Hamburg;-        z.        76-3  334  i  11   44  -13  —  —  —  — 

Vienna            z.       78-6  329  ell  57  -14  —  —  —  — 

Zagreb                      80-7  327  e  12  11  -12  —  —  —  — 


Mizusawa  gives  also  PN  =  +lm.28s. 


June  8d.  7h.  47m.  40s.     Epicentre  43  -OX.  12' oE.  (as  on  1919  Sept.  lOd.). 

A  =  +  -714,  B  =  +158,  C  =  +-682  ;  D  =  +-216,  E  =  --976; 

G  =  +  -666,  H  =  4-148.  K=-  731. 

A       Az.  P.         O-C.       S.  O-C.        L.  M. 


Florence 

1-2 

311 

0   25 

+    7 

— 

— 

— 

0-9 

Roeca  di  Papa 

1-3 

173 

i  0  20 

0 

i  0  42 

+    6 

— . 

11 

Padova 

2-4 

349 

0   44 

+    7 

1      7 

+    1 

1-4 

2-4 

Pompeii 

2-7 

147 

e  0  58 

+  16 

1   28 

+  14 

— 

— 

Zasreb 

3-8 

40 

e  0  55 

-    4 

1   35 

-    9 

— 

2  1 

Moncalieri 

4  0 

302 

— 

— . 

— 

— 

e  2-4 

Zurich 

5-2 

329 

e  1  21 

+    1 

2  56 

?L 

(2-9) 

— 

Vienna 

z. 

5-9 

26 

e  2  11 

+  40 

— ■ 

— ■ 

3-2 

Belgrade 

60 

70 

e  1   25 

—    7 

e  2  55 

+  11 

— 

3-4 

Strasbourg 

6-5 

330 

— 

— 

e  2  47 

-10 

— 

3-9 

De  Bilt 

10-3 

334 

— 

— 

— 

— 

e  6-3 

— 

Hamburg 

10-7 

352 

— 

— 

— 

— 

e  6-3 

— 

Zagreb  gives  also  MNW  =  +1  -Sm. 


.Tune  8d.  Readings  also  at  3h.,  oh.,  and  8h.  (La  Paz).  9h.  (La  Paz  and  Strasbourg). 
lOh.  (Zi-ka-wei),  llh.  (Ottawa,  Chicago,  Georgeto^^-n,  .and  Ann  Arbor), 
13h.  (La  Paz),  llh.  (Strasbourg).  ISh.  (Batavia),  19h.  and  20h.  (2)  (Rio 
Tinto),  21h.  (Zi-ka-\voi  and  near  Manila). 


June  9d.  15h.  36m.  268.    (l)  t  TrmVpntre  43'ON    "r-OTT 
16h.  13m.  20s.  (ii)  <  ^P>c"«re  i6    ojn.  -i    Ui*.. 

A  =  +  -683,  B  -  +  -262,  C  =  +  -682  ;  D  =  +  -358,  E  -  -  -934  ; 

G=+-637,  H  =  +-244,  K  =  --731. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


I  Belgrade 

1-9 

348 

i  0  56 

+  27 

i  1   33 

-!-40 

— 

1-S 

11 

1-9 

348 

i  0  57 

+  28 

i  1   33 

+  40 

— 

1-7 

I  Mostar 

2-3 

279 

i  0      1 

-35 

i  0   14 

-49 

— 

0-4 

II 

2-3 

279 

i  0  37 

+    1 

i  0  51 

-12 

— 

10 

I  Sinj 

3-2 

282 

c  0  51 

+    1 

i  1    11 

-17 

— . 

1-4 

II 

3-2 

282 

c  0  51 

+    1 

i  1    11 

-17 

— 

1-3 

I  Zagreb 

N 

W. 

4-5 

310 

e  1    17 

+    7 

i  1   37 

-27 

. — 

3-4 

II 

N 

W. 

4-5 

310 

e  1   16 

+    6 

i  1   37 

-27 

— 

3-2 

I  Bil(I;ipo«( 

4-7 

345 

0  1   45 

+  32 

e  2  48 

+  39 

3  8 

— 

Conimned  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Pompeii 

5-3 

247 

e  1   19 

-    3 

3  14 

?L 

(3-2) 

_— 

11 

5-3 

247 

e  1   10 

-12 

3  20 

?L 

(3-3) 

— 

I  Athens 

0-5 

156 

c  1   15 

-10 

2  37 

+   6 

e  2-9 

3-3 

II                                          K. 

00 

156 

e  1   23 

-    2 

2  43 

+  12 

e  2-9 

3  0 

II                                         N. 

Ob 

156 

e  1   20 

—    5 

i  2  34 

+   3 

— 

3-2 

I  Vienna 

6-2 

331 

e  2  42 

?S 

( e  2  42) 

-   7 

140 

5-3 

II 

6-2 

331 

e  2     8 

+  33 

— 

— . 

i  3-6 

5-2 

I  Rooca  di  Papa 

6-2 

261 

i  1   41 

+   6 

— 

— 

3-9 

II 

6-2 

261 

i  1   46 

+  11 

— 

— 

— 

4-2 

I  Padova 

7-0 

293 

3   10 

?S 

■   (3    10) 

0 

41 

II 

7-0 

293 

3     8 

''S 

(3     8) 

_    2 

4-9 

5-2 

I  Inusbrucl< 

s-o 

306 

c  3   37 

is 

(0  3   37) 

0 

e  4-6 

— 

II 

s-o 

306 

e  2      4 

+    3 

— 

— 



I  Moncaliei-i 

9-7 

286 

5      5 

?L 

— 



(5-1) 



II 

9-7 

286 

3    14 

+  48 

— 

— 

5-8 



I  Zurich 

9-8 

301 

e  2   31 

+    4 

i  4  33 

+  10 

5-4 

II 

9-8 

301 

e  2  28 

+    1 

e  4  33 

+  10 



I  Strasboiu-y: 

10-8 

306 

e  5   15 

«8 

(e  5   15) 

+  25 

e  61 



II 

10-8 

306 

e  5   14 

?S 

(6  5   14) 

+  24 

e  61 

— 

I  Hamburg 

12-8 

330 

— 

— 

— 

e  6-6 

. 

II 

12-8 

330 

— 

— 

— - 

— 

6  7-7 

— 

I  l)e  Bilt 

14  0 

316 

— 

. — 

— 

— 

e  8-2 

9-6 

II 

140 

316 

— 

— 

— 

— 

e  8-2 

9-6 

Additional  i-eadings  :  Athens  I  gives  also  i  =  +  2m. Os.,  MN  =  +3  •4m.  Vieiuia  i 
i  =  +4m.32s.,  Ii  i  =  +4m.30s.  Padova  readings  at  I  +6m.48s.  and  +  6m. lis. 
Rocca  di  Papa  I  PRi  =  +2m.34s.,  ii  PRiE  =  +2m.47s.,  and  PRiN  =  +2m.51s. 
Zurich  I  alternative  P  =  +2m.28s.,  ii  IS  =  +4ni.45s. 


June  9d.  Readings  also  at  41i.  (luiisbruck  and  lia  Paz),  llh.  (La  Paz),  17h. 
(Zagreb,  Belgrade  (2),  and  Moncalieri),  22h.  (near  Zi-ka-wei),  23h.  (near 
Zurich). 


June  lOd.     Readings    at    4h.    (Melbom-ne),    5h.    (Taihoku),    8h.    (Zagreb),    9h. 
(Zi-ka-wei),  llh.  (Rocca  di  Papa),  17h.  (Zi-ka-wei),  21h.  (Tiflis). 


June  lid.     Readings  at  5h.  (Tiflis),  6h.  (Apia),  8h.  (near  Puebla),  llh.  and  121i. 
(near  Taihoku),  171i.  (Zi-ka-wui  and  near  Taihoku),  20h.  (Tailioku). 


1922.     June  12d.  4h.  47m.  40s.     Epicentre  24°  ON.  107°  OW. 

A  =  -  -267,  B  =  -  874,  U  =  +  407  ;  D  =  -  -956,  E  =  +  -292  : 

G  =  -119,   H  =  --389,  K  =  --914. 


Az. 


O-C. 


S. 


O-C. 

s. 


L. 


Continued  on  next  puye. 


M. 


Mazatlan 

10 

146 

-0      1 

-16 





0-3 

0-6 

Colima 

6-6 

152 

5   38 

•>. 

— 

— 

6-4 

7-2 

Tacubaya 

K.          8  -4 

122 

2      9 

+  '2 

4    10 

+  23 

4-5 

5-6 

N.          8  -4 

122 

2     9 

+    2 

4     6 

+  19 

4-8 

6-6 

z.          8-4 

122 

2   13 

+   6 

4     9 

+  22 

4-7 

61 

Tucson 

90 

338 

2     6 

-10 

4   15 

+  12 

4-5 

71 

Vera  Cruz 

11-2 

113 

2      0 

-47 

4  20 

-39 

.5-4 

5-8 

Oaxaca 

lis 

124 

.".      8 

+  12 

7      0 

1 

7-7 

8-7 

Merida 

16 -3 

97 

I    50 

+  54 

8     5 

?L 

11-2 

14-0 

Lick 

K.        18-3 

320 

— 

— 

— 

— 

i  9-8 

11-4 

Berkeley 

190 

320 

i  4   14 

-15 

— 

— . 

e  9-6 

14-5 

St.  Louis 

20-4 

40 

i  4  56 

+  10 

i  8  50 

+  18 

e  9-8 

11-8 

Chicago 

24  0 

37 

5   23 

—    5 

9  53 

+    9 

121 

13-8 

Ann  Arbor 

26-6 

41 

5  50 

-    4 

10  50 

+  17 

13-6 

15-2 

94 

Az.  P.        O-C.  S.  O-C.         L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Victoria 

z. 

27-6 

336 

6   20 

+  16 

— 

— . 

17-7 

21-1 

Georgetowu 

E. 

29-4 

52 

e  6  14 

-    8 

11    24 

0 

16-7 

19-3 

X. 

29i 

52 

e  6  20 

-    2 

11    24 

0 

16-4 

17-1 

Washington 

29-4 

52 

6   12 

-10 

11    2(1 

-    4 

— 

17-3 

Cheltenham 

E. 

29-4 

53 

— • 

— 

11   31 

-r    7 

16-6 

19-6 

N. 

29-4 

53 

— ■ 

— 

11      3 

-21 

14-2 

17-2 

Toronto 

29-9 

42 

7      2 

-35 

12     8 

+  36 

i  16-7 

17-4 

Balboa  Heights 

E. 

30  2 

116 

7   15 

+  45 

— 

— 

15-3 

19-6 

X. 

30-2 

116 

7      5 

r35 

13   15 

-98 

15-4 

17-2 

Ithaca 

31  2 

47 

e  6  24 

-16 

11   40 

-    S 

14  6 

— 

Fordhani 

E. 

32-4 

50 

c  6  37 

-15 

f  12     8 

-    6 

16-3 

19-3 

Port  au  Prince 

32-7 

93 

e  6  50 

-    4 

9  31 

i 

14-0 

— 

Ottawa 

331 

42 

6  46 

-11 

11    19 

-67 

e  16-3 

18-8 

Nortkfleld 

34  -5 

45 

e  5  50 

-79 

— 

— 

— 

19-8 

Porto  Rico 

E. 

391 

90 

7   30 

-17 

13   46 

-   7 

18-8 

22  0 

X. 

391 

90 

— 

— 

— 

— 

e  25-6 

28-1 

Honolulu 

E. 

47-0 

277 

e  9  40 

+  53 

15    15 

-26 

e  24-4 

26-8 

X. 

47  0 

277 

— 

— 

15   10 

-31 

i  22-5 

26-5 

La  Paz 

55 -5 

133 

i  9  45 

+    2 

i  17   31 

+   3 

i  23-5 

24-7 

Meudoza 

67-8 

146 

19     2 

-58 

— 

— 

34-5 

36-7 

apolletti 

72-7 

149 

29  26 

? 

— 

— 

45-3 

47-4 

Dyce 

X. 

77-6 

32 

e  11   53 

-12 

20   58 

-58 

34-6 

41-3 

Edinburgh 

77-7 

34 

19  20 

?S 

(19   20) 

-157 

37-3 

49-3 

Bidston 

78-7 

36 

23   13 

?s 

(23    13) 

+  65 

— 

48-6 

Stonvhiu-st 

78-9 

36 

20  32 

t 

27    38 

?SR, 

40-3 

47-3 

Oxford 

80-5 

38 

12  34 

+  12 

22   35 

+    6 

34-0 

47-2 

Coimbra 

E. 

80-9 

49 

12  49 

+  25 

22   49 

+  15 

37-3 

48-8 

N. 

80-9 

49 

— 

— 

— 

— • 

36-8 

41-9 

Kew 

811 

38 

22  20 

?S 

(22  20) 

-16 

— . 

49-3 

Rio  Tinto 

83-2 

51 

23  20 

?S 

(23  20) 

+  21 

— 

53-3 

De  Bilt 

83-7 

35 

12  57 

+  17 

23     9 

+    3 

e  38-3 

52-7 

Uccle 

84  0 

36 

e  12  47 

+   5 

23   11 

+   3 

e  35-3 

49-2 

Paris 

84  0 

38 

e  12  59 

+  17 

i  23   12 

+   4 

35-3 

41-3 

Strasboui'g 

84-2 

37 

e  13  33 

+  50 

23  46 

+  36 

36-7 

51-8 

Upsala 

84-8 

25 

e  13     4 

+  17 

e  23   13 

-   4 

6  38-4 

43-0 

Hamburg 

85-4 

31 

e  13   20 

+  30 

e  23   24 

+    1 

e  37-3 

53-2 

Granada 

85-6 

50 

e  12  45 

-    6 

i  23   12 

-74 

e  24-8 

42-2 

Tortosa 

X. 

86-7 

46 

e  13  48 

+  51 

23  44 

+   6 

36-8 

— 

Besam^on 

86-8 

39 

e  13   19 

+  21 

23   24? 

+    4 

44-3 

— 

San  Fernando 

87-0 

52 

12  56 

-    3 

— 

— 

43  1 

52-7 

Barcelona 

87-4 

44 

e  18  20 

JPR, 

e  23  46 

+    1 

e  42-6 

44-7 

Moncalieri 

89  0 

40 

e  13  53 

+  43 

i  24     4 

+    1 

40-6 

51-3 

Kouigsberg 

89-3 

27 

e  15     1 

? 

— 

— 

e  38-6 

50-3 

Innsbruck 

89-8 

36 

— ^ 

— 

— • 

— 

e  35-8 

45-3 

Algiers 

90-5 

48 

e  13   12 

-    7 

e  24     5 

-14 

41-3 

45-8 

Padova 

91-2 

38 

17   12 

t 

24    12 

-14 

43-8 

55 -3 

Vienna 

91-8 

33 

e  13   22 

-'4 

23   43 

-50 

c  38-3 

50-2 

Zagri'b 

93-2 

36 

e  13  28 

—    5 

e  24   20 

-27 

e  37  -3 

46-7 

Rocta  di  Papa 

93-8 

40 

— . 

i  25    14 

+  20 

e  43-4 

45-4 

LunibL-rg 

94-4 

29 

e  21     2 

? 

e  31     2 

? 

e  42  0 

50-8 

Pompeii 

95-5 

40 

— . 

— 

— 

— 

58-3 

— 

Belgrade 

96-2 

34 

e  13     3 

-47 

24   19 

-59 

e  40-9 

54-8 

Zi-ka-\vei 

107-9 

317 

e  18  36 

?Pll, 

e  27   54 

+  45 

— 

70-9 

vSydney 

112  4 

241 

50  20 

?L 

— 

— 

(50-3?) 

56-1 

Melbourne 

118-2 

239 

— 

—  • 

e  29  38 

+  62 

e  53-3 

68-6 

Manila 

119-3 

305 

e  21   20 

?PRi 

— 

— 

— 

— 

Simla 

K. 

124-7 

356 

e  57   32 

?L 

— 

— 

e  63  -9 

— 

X. 

124-7 

356 

c  57   50 

?L 

— 

— 

e  63-6 

— 

Batavia 

E. 

143  0 

293 

1  21  36 

?PR, 

— 

— 

— 

— 

Kodaikanal 

115 -5 

353 

S6   26 

?L 

— 

— 

(86-4) 

— 

A(hlitional    readings:     Tucson  LX  = +4-9m.,    MN=+6-0m.,    To=4h.47m>>. 
Lick  iE-+14m.l7s.  Berkeley  MX-+15-lm.  ^Vnn  Arbor  MN  = 

+  16-2m.,  T„=4h.47m.l8s.  Georgetown  iE  = +14 m.3s.  Cheltenham 

SR,E  = +13m.ls.,      SR,X  = +12m.46s.,      LN=+15-9ni.,      T,  =4h.47m.l48. 
Toronto  oL      -  34  Sin.     and      +54-lm.  Porto  Rico  PR,E  = +9m.4s., 

PR,N  = +8m.53s..    LE=+20-4m.,    T„  =41i.  47in.l5s.  Honolulu  SR,X - 

+  lSm.28s.,      iSR.E?  = +20m.l5s..       T„  =Hi.47ni.30s.  Bidston    S 

+  28m.23s.  Uvce  i -= +25m.5Ss.  Do  Bilt   MX  -  +50-6ni.  Ucclo 

SR,  = +28M1.38S.,       MX  =  +40-7m.  Sau  Fernando  MX  =  -ol-jm. 

Strasbourg  MN  =  +45-3ni.,  MZ  =  +51  -7ni.  Hamburg  MX  -=  +51  ^m. 

(irfinfida  iP  = +13m.7s.,    i=+13m.48s.,    and     +23m.49s.,    PS  = +24m.20ij. 
Barcelona  MN  = +56 -2m.  Moncalieri  .MN  =  +47-2m.  Konigsberg 

MX=+4S-8m.  Padova  PR,  =  M7in.50s..  SR,  =  +  24m.50s.  ViouiiS 

PR2= +18m.38s.,   PS  = +24in.47s..  MX  = +520m.  Zagreb  MNVV  = 

+  55-9m.  Belgrade  L  = +510 ui.,   LM  =  +600iu. 
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Juue  12d.  lOh.  I2m.  -ids.      Kpic.Mitw  1!)  -oN.  loy  -iiW. 

A  =  -  -307,  B  =  -  -891,  C  =  +  -334  ;  D  =  -  -946,  E  =  +  -326  ; 

G=-109,  H  =  --316,  K-=--942. 


A 

Az. 

P. 

O-C. 

S 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

MaZcithiu 

E.Z 

4°-4 

34 

— 

— 

— 

— 

2-1 

3-2 

Coliiiia 

5-3 

105 

1    28 

+    6 

— 

— • 

2-4 

2-8 

Tacubaya. 

K. 

9-2 

99 

2      6 

-13 

3  54 

-14 

4-4 

5-5 

N.Z 

9-2 

99 

2      6 

-13 

3  54 

-14 

4-5 

5-6 

Oaxaca 

11-9 

100 

2   52 

-    6 

5  31 

+  14 

6-4 

6-9 

Z. 

11-9 

100 

— 

— 

— 

— 

6-3 

6-8 

Vera  Cruz 

12-1 

90 

2   20 

-40 

— 

— 

6  0 

8-2 

Tucson 

K. 

12-9 

353 

— 

— 

6   26 

+  44 

7-0 

8-8 

X. 

12-9 

353 

3   34 

+  22 

— 

— • 

7-6 

9-4 

Merida 

18-2 

82 

5      4 

+  45 

8   19 

+  35 

11-5 

14-5 

St.  Louis 

25-1 

37 

e  5   40 

+    1 

e  10     0 

-    5 

11-2 

14-4 

Chicago 

28-7 

35 

6   13 

-    2 

10  45 

-27 

12-9 

160 

Victoria 

/.. 

31-1 

342 

— 

— 

— 

— 

19-7 

22-4 

Ann  Arbor 

31-2 

38 

e  6   52 

+  12 

— 

— 

16-7 

— 

Georgetown 

33-7 

49 

e  6   56 

-    6 

e  12   19 

-17 

e  18 -.7 

— 

WasliinK'ton 

33-7 

49 

7   32 

+  30 

12     6 

-30 

— 

— 

Clieltenham 

N. 

33-7 

50 

— 

— 

e  14   59 

+  143 

17-9 

191 

Toronto 

34  (i 

40 

8    10 

+  60 

(e  12   46) 

-    3 

19-3 

19-8 

Ithaca 

35-7 

44 

e  7   40 

+  21 

e  12  40 

-26 

19-3 

— 

Fordliani 

N. 

36-7 

48 

12  57 

?S 

(12  57) 

-23 

19-7 

— 

Ottawa 

37-7 

40 

c  7    16 

-20 

i  13   17 

-17 

e  19-7 

— 

Northtield 

39  0 

43 

— 

— 

— 

— 

e  16-7 

— 

Honolulu 

E. 

45-8 

281 

— 

— 

e  15  37 

+  12 

21-5 

23-4 

N. 

45-« 

281 

— 

— 

e  15  50 

+  25 

21-8 

22-8 

La  Paz 

53-9 

130 

i  9  34 

+    2 

17    12 

+   4 

— 

28-0 

Mendoza 

65-2 

143 

20  34 

?S 

(20  34) 

+  67 

33-7 

36  1 

Cipolletti 

69-9 

147 

41   40 

J 

— 

— 

42-8 

45-9 

Edinburgh 

82-4 

34 

— 

— 

22  40 

-10 

— 

48-7 

Bidston 

83-4 

36 

21   18 

1 

24      3 

+  62 

— 

47-7 

Oxford 

85-1 

37 

— 

— 

i  23   18 

-    2 

— - 

52-2 

Coimbra 

85-2 

49 

e  13     8 

+  19 

23     8 

-13 

39-7 

— 

De  Bilt 

88-5 

35 

— 

— 

e  24     0 

+    2 

e  41-7 

55-1 

LTccle 

88-7 

35 

— 

— 

e  24      2 

+    2 

e  41-7 

— • 

Paris 

88-8 

37 

— 

■ — 

e  23  58 

-   3 

39-7 

53-7 

Granada 

89-9 

50 

i  13   15 

0 

i  24  31 

+  18 

— 

50-9 

Hambm-g 

90-2 

31 

— 

— 

e  23   40 

-36 

e  41-7 

52-7 

Tortosa 

N. 

91-2 

44 

— 

— 

— 

— 

e  39-7 

47-2 

Strasbourg 

91-7 

36 

12  40 

-45 

24   23 

-   9 

49-7 

— 

Barcelona. 

92-0 

43 

— 

— 

— 

— 

c  50-1 

— 

Moncalieri 

93-7 

39 

e  11   47 

-109 

24   25 

-28 

45-5 

— 

Konigsberg 

941 

26 

— 

— 

— 

— 

e  52-6 

53-7 

Zagreb 

97  -9 

35 

— 

— 

e  23   40 

-115 

e  45-7 

56-7 

Zi-ka-wei 

Z. 

109-9 

315 

19   28 

«PRi 

e  29   12 

+  105 

— 

60-7 

Melbourne 

114-2 

236 

— 

■ — 

e  29  40 

+  96 

e  530 

64-2 

Additional  readings  and  notes  :   Colinia  readings  are  diminished  by  4ni.       Tacu- 
V3aya  readings  have  been  increased  by  Ih.  Oaxaca  readings  have  been 

increased  by  2h.  Vera  Cruz  gives  also  MN  ^  +8-lm.  Tucson  gives 

also  e  =  +4m.54s.  Victoria  readings  have  been  increased  by  Ih.  George- 
town eN  =  +6m.57s.,  eLN  =  +18-0m.  Cheltenham  eE  =  t-22ni.9s. 
Ithaca  eN  =  +  15m.  10s.  Fordham  PE  =  +  13m.2s.,  all  readings  diminished 
by  Ih.  Ottawa  i  =  +17m.44s.  Honolulu  eE  = +20m.20s.,  oN  = 
+  19m.58s.  Coimbra  eLN  = +38 •7m.  De  Bilt  MN  =  +55-9m. 
Granada  i  = +17m.5s.  and  +24m.l8s.  (?S).  Hambm-g  MN  = +56 -7m. 
Zagreb  MNW=+59-7m. 


June  12d 


June  13d.  Readings  at  Oh.  (Zagreb  and  neai-  Zurich).  3ii.  (near  Jjick  and  near 
Merida),  4h.  (Zi-ka-wei),  5h.  (De  Bilt),  (ih.  (near  Taihoku),  7h.  (Coimbra), 
lOh.  (Nagoya),  16h.  (near  Nagasaki),  211).  (Zagreb). 
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Juue  14d.     Readings  at  :!li.  (La  Paz),  (jli.  (near  Coimbra  (2)). 

June  15d.      Readines  at  7h.  (near  Tokyo),  8h.  (near  Rocca  di  Papa),  15h.  (Chicago, 
Zagreb,  aud  near  Belgrade),  191i.  (near  Tokyo),  20h.  (Zagreb  and  Sinj). 

June  16d.  5h.  47in.  8s.      Epicentre  39^-ON.  23''0E.  (as  on  1918  Feb.  lid.). 
A  =  +  -715,  B  =  +  -304,  C  =  +  -629  ;  D  =  +  -391,  E  =  -  -920  ; 


G  -  +-579, 

H=  +-240,  K  = 

=  -•777. 

A       Az. 

P.        O-C. 

S. 

O-C. 

L. 

M. 

o                o 

m.  8.         s. 

m.  s. 

s. 

m. 

m. 

Atlieus 
Belgrade 
Rocca  di  Papa 
Zagi-eb 

12      151 
6  1      342 
8-4     294 
8-5     325 

e  0  17      -    1 
e  1  34      +1 
e  1  34      -33 

e  2  22 
e  3  52 

-24 

+    2 

0-8 

10 
3-2 
41 

Additional   readings:    Athens   gives   also    MN  =  +l-2m.  Rocca  di  Papa 

ePN  =  +lm.28s.         Zagreb  L  =6h.28m. 

June  16d.  20h.  59m.  40s.     Epicentre  30° -ON.  114''0W.  (as  on  1921  June  17d.). 

A  =  -  -352,  B  =  -  -791,  C  =  +  -500  ;         D  =  -  -914,  E  =  +  -407  ; 
G  =  -  -203,  H  =  -  -457,  K  =  -  -866. 


A 

Az. 

P. 

0-G 

s.       o  -c. 

L. 

M. 

„ 

m.  8. 

s. 

m.  s.           8. 

m. 

m. 

Tucson 

E. 

3°o 

50 

0   36 

-19 

—               — 

1-9 

2  1 

X. 

3-5 

50 

0   46 

-    9 

1    14         -23 

1-5 

1-7 

Lick 

E. 

9-7 

322 

i  3   18 

+  52 

i4  36        +15 

— 

5  0 

Victoria 

19-7 

342 

6   41 

I 

—                — 

7-8 

110 

St.  Louis 

21-4 

60 

i  4   32 

-26 

9  20        +27 

108 

— 

Ann  Arbor 

27  -2 

55 

— 

— 

e  10   26        -19 

14  0 

15-0 

Toronto 

30-6 

52 

— 

— 

(11   44)            0 

11-7 

17-4 

Georgetown 

31-5 

63 

— 

— 

e  12  57         +57 

(16-1) 

— 

Wasliington 

31-5 

63 

— 

— 

e  12     6        +6 

16-8 

— 

Cheltenham 

N. 

31-6 

63 

— 

— 

12   11        +10 

16-3 

17  S 

Ithaca 

32-4 

58 

— 

— 

e  13  20        +66 

e  16-3 

— 

Ottawa 

33-5 

52 

— 

— 

e  11   27         -65 

e  16-3 

17-3 

Fordham 

341 

61 

— 

— 

e  15  56        ?SR, 

17-3 

— 

Northfield 

35-4 

55 

— 

— 

—                - — 

e  17-3 

— 

Honolulu 

E. 

40-4 

268 

— 

— 

e  16  38        ?SR, 

e  18-0 

21-9 

N. 

40-4 

268 

6  40 

-78 

—                — 

e  16-8 

214 

De  Bilt 

82-2 

33 

— 

—                — 

e  40-3 

48-9 

Uccle 

82-6 

34 

— 

— 

—                __ 

— 

41-3 

Strasbourg 

85-8 

35 

— 

— 

—                — 

e  42-3 

— 

Additional  readings  aud  notes  : 

Lick  iE 

=  + 3m. 36s.  and    r4m.ls 

Ann 

Ai'bor 

i-  +13m.44 

S. 

Toronto  readings  have  been  increased  by  oh. 

Clieltenham 

L  =  +16-9m 

Ottawa  i  = 

+  14m.2t 

s. 

De  BUt  MN  =  +5 

60m. 

June  16d.  Headings  also  at  lOh.  (near  Algiers),  11  h.  (Ottawa),  12h.  (Batavia, 
Colombo,  Kodaikanal,  Ottawa,  Georgetown,  and  Ann  Arbor),  20)i. 
(Porto  Rico). 

June  17d.  2h.  34m.  Os.     Epicentre  0°-5N.  130°-0E. 

A  =  -  -643,  B  =  +  -766,  C  =  +  -009  ;  D  =  +  -766,  E  =  +  -643  : 

G  =  --006,  H-+007,  K=-1000. 


Ill 

c  28-2 


Additional  readings  and  notes:  Batavia  gives  also  iB  =  +7m.7s.,  To  = 
2h.34m.ll9.  Epicentre  2-4N.  129°-3E.  Taihoku  readings  are  diminished 
by  10  m. 


A 

Az. 

P. 

0  -c.      s. 

O-C 

L. 

„ 

m.  s. 

8.         m.  8. 

s. 

m. 

Manila 

16°  7 

328 

e  4     0 

-    1         (6   48) 

-23 

6-8 

Batavia 

241 

253 

i  5   28 

-    1       i  9  47 

+    1 

— 

Taihoku 

25-8 

342 

— 

—    e  11      0 

+  42 

11-1 

Zi-ka-wei 

31-7 

346 

c  6  43 

—    1          — 

— 

— 

Riverview 

39-7 

152 

— 

—    c  25      0 

? 

c  27  -5 

De  Bilt 

1101 

328 

— 

—          — 

— 

e  56-0 

Strasbourg 

110-3 

323 

— 

—          — 

— 

81-0 

1 1  cole 

111-2 

327 

— 

—          — 

— 

e  58-0 
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June  17d.  Ttoadinss  also  at  oh.  (Colombo,  Kodaikanal,  and  near  Athens  (2)  ), 
Oh.  (near  Athens),  Sh.  (Rocca  di  Papa,  Zagreb,  and  Pompeii),  9h.  (Zasreb), 
12h.  (near  Manila),  14h.  (Tiflis),  16h.  (Pompeii,  Zagreb,  and  Rocca  di 
Papa),  23h.  (Zagreb  and  near  Tucson). 


June 


^^'^'  12h'  17m'  ios'  (II)  I  Epicentre  36°1N.  137'-3E.  (as  on  1922  May  4d.). 


A  =  -  -594,  B  =  +  -548,  C  =  +  -598  ;  D  =  +  -678,  E  =  +  -735  ; 

G  =  -  -433,   H  -=  +  -400,  K  =  -  -808. 


P.       O-C. 


o-c. 


L. 


M. 


o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Xagoya 

10 

190 

0  16 

+    1 

— 

— 

— 

— 

II 

10 

196 

— 

— 

(0   22) 

-    6 

0-4 

0-9 

II  Tokyo 

2  0 

100 

0  39 

+    8 

— 

— 

e  1-3 

1-8 

I  Osaka 

21 

218 

0  37 

+    4 

(0   57) 

-    1 

10 

1-2 

II 

2  1 

218 

0  31 

-    2 

(0   53) 

—    5 

0-9 

1-2 

I  Kobe 

2  2 

231 

0  35 

f    1 

(0  58) 

-    2 

10 

]•() 

II 

2-2 

231 

i  0   29 

—    5 

(0   57) 

-    3 

10 

10 

II  Mizusawa 

4-3 

45 

1   27 

+  20 

3      2 

?I> 

(3  0) 

— 

II  Zi-ka-wei 

141 

254 

— 

— 

e  5  48 

-22 

91 

II  Manila 

26  0 

218 

e  9   11 

?S 

(e  9  11) 

-71 

— 

— 

II  De  Bilt 

82-5 

332 

— 

— 

— 

€ 

49-7 

55-9 

II  Lii  I'az 

150  1 

56 

20      7 

[+111 

— 



— 

— 

Additional  readings 

:    Osaka  gives  also  MN  =  + 1 

■1  (both  shocks). 

Mizn 

saw  a 

II  PN  = 

+  lm 

298 

D 

e  Bilt 

II  MN  = 

--  +52  •7m. 

June  18d.  Readings  also  at  6h.  (Coimbra).  7h.  (Pompeii,  Rocca  di  Papa,  and 
Zagreb),  12h.  (near  Tokyo),  ]5h.  (Tiflis),  17h.  (Granada),  18h.  (near 
Belgi-ade,  Zagreb,  and  Athens),  19h.  (near  Helwan),  20h.  (Zagreb  and 
near  Belgrade),  21h.  (Zagreb,  Zante,  and  near  Athens),  22h.  (Riverview). 


June  19d.  Oh.  39m.  12s.      Epicentre  40'-5X.  26=  OE.  (as  on  1917  Dec.  27d.). 

A  =  +  -683,  B  =  +  -333,  C  =  +  -649  ;  D  =  +  -438,  E  =  -  -899  ; 

G  =  +  -584,  H  =  +  -285,  K  =  -  -760. 


Az. 


O-C. 


S. 


O-C. 


M. 


^ 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

31 

214 

e  0  55 

+    6 

— 

— ■ 

1-6 

2-2 

Belgrade 

5-9 

319 

e  1   57 

+  26 

i  4   24 

? 

— 

4-8 

Zante 

6-4 

246 

— . 

— 

— ■ 

— • 

3-8 

— 

Zagreb 

90 

309 

e  4     6 

?S 

(e  4     6) 

+    3 

i  5-3 

7-5 

Vienna 

10-3 

322 

— 

— 

e  4  30 

-    7 

— ■ 

7-8 

Moncalieri 

141 

295 

— 

— 

e  7    18 

?L 

10-2 

— 

Tiflis 

14-2 

79 

e  12   24 

? 

— 

— 

— 

— 

Uccle 

18-2 

312 

— 

— 

— 

— ■ 

e  9-8 

— 

De  Bilt 

18-4 

316 

— 

— 

e  7   42 

-    7 

e  9-9 

— 

Additional  readings:     Athens  gives  also   MN  =  +2-8m. 
i  +6 -Cm. 


Zagreb  MNW  = 


June  19d.      Readings  also  at  4h.  (La  I'az),  Mh.  (Zante.  Zagreb,  and  near  Athens), 
15h.  (De  Bilt).  23h.  (Manila). 


ftl 
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June  20d.  8h.  46m.  45s.      Epicentre  32° -ON.  126° -OE. 

A  =  -  -498,  R  -  4-  -686,  C  =  +  o30. 


cry  roush. 

A 

P. 

O-C. 

S. 

m.  s. 

s. 

m.  s. 

Nagasaki 
Zi-ka-wei 
Kobe 
Osaka 
1)6  Bilt 

.•5°  3 
4  0 
SI 
8-3 
81-3 

0   43 

c  2  3(5 
2   11 

-    9 

^33 

+    5 

C    1     0' 

O-C. 


+    2 


L. 

M. 

m. 

ITl. 

1-3 

1" 

— 

o-fi 

e  46-2 


June  20d.  9h.  43m.  6s.     Epicentre  13"0N.  120^0W. 


A=  - 

■487, 

B  =  --844,  C 

=  +  -225 

;          D  =  --866, 

E  =  +-500  ; 

G  =  - 

-113, 

H=  -195,  K  =  --974. 

Very  rough. 

A 

Az. 

P. 

O  -C.         S. 

O-C.       L. 

M. 

Q 

m.  s. 

8.         m.  8. 

s.         m. 

m. 

La  Paz 

59°1 

120 

i  10     6 

0       18  13 

+    1        29  0 

31-4 

Mendoza 

()7-3 

136 

11   48 

+  48       (21   42) 

+  108        21-7 

22-8 

Pilar 

E. 

69-9 

133 

11   12 

-    4          — 

—        22-6 

26-6 

N. 

69-9 

133 

11   12 

-   4          — 

—        24  2 

28-2 

Cipolletti 

710 

140 

21   24 

?S       (21   24) 

+  46        25-9 

32-9 

Riverview 

96-3 

236 

— 

— -         — 

—    e  49-4 

— 

Coimbra 

97-3 

46 

— - 

—         — 

—    e  53-9 

— 

I)e  Bilt 

E. 

99-6 

31 

— 

—    e  48   24 

?L     e60-9 

62-7 

N. 

99-6 

31 

— 

—         — 

—    e  61-9 

65-6 

Zi-ka-\vci 

Z. 

106-4 

310 

e  21   23 

?PR,        — 

—           — 

85-3 

No  additional  readings. 


June  20d.  Readings  also  at  Ih.  (near  Mizusawa),  6h.  (Kodaikanal),  lali.  (near 
Apia  and  Riverview),  21h.  (near  Zurich),  22h.  (Zagreb),  23h.  (near 
Algiers  and  near  Mostar). 


June  21d.  Readings  at  6h.  (Zi-ka-wei  and  Riverview),  7h.  (Melboiu>ne).  9h.  (near 
Mostar),  lOh.  (Zagreb),  12h.  (near  Tacubaya),  13h.  (Zi-ka-wei,  Ilonoluhi, 
and  near  Tokyo  and  Mizusawa). 


June  22d.  23h.  15m.  15s.     Epicentre  37"-5N.  19-7E.  (as  on  1918  July  9d.). 

A  =  +  -747,  B  =  +  -267,  C  =  +  -609  ;         D  =  +  -337,  E  =  -  -941  : 
G  =  +-573.   H  =  +-205.  K=--793. 


P.       O  -C. 


O-C. 

8. 


Athens 

3-2 

81 

e  0  49 

-    1 

e  1  30 

+    2 

i  1-6 

2  0 

Rocca  di  Papa 

6-8 

311 

e  1   40 

-    4 

— 

— 

(e  3-4) 

4-8 

Belgrade 

7-3 

4 

e  3  32 

?S 

(e  3  32) 

+  14 

(e4-9) 

6-2 

Zagreb 

8-8 

341 

e  3   39 

?S 

(c  3  39) 

-19 

c  4-8 

50 

Vienna. 

110 

348 

e  4   27 

?s 

(c  4  27) 

-27 

— 

8-2 

Strasbourg 

14  1 

326 

e  8     2 

?L 

— 

— 

(c  8-0) 

-- 

I Tccle 

17-2 

325 

— 

— 

. — 

— 

e  9-8 

— 

Konigsbcrg 

17-3 

2 

— 

— 

e  8  25 

+  60 

— 

Hi  > 

I»c  Bilt 

17-8 

329 

— 

— 

e  7  39 

+   3 

e  10-2 

— 

Additional  readings:    Athens  gives  also  SN  =  +lm.32s.,  MN=+2-6m.,  To  = 
23h.l5n..lls.  Rocca  di  Papa  eN  =  +2m.4s.,     SN  =  +4m.l8s.,     SE  = 

+  4m.28s.  Zagreb  MNW  =  i- 6  0m.  Strasbourg  c  = +9m.0s. 
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•Tunc  22d.  Readintrs  also  at  Oh.  (Dc  Bilt.  Zi-ka-\vei,  and  near  Taihoku).  211.  (near 
Mizusawa),  lOh.  (Berkeley  and  near  Tokyo).  12h.  (Belsrrade),  13h.  (near 
Manila),  loli.  (near  Tokyo),  Ifih.  (Zi-ka-\vel  and  near  Taihokn  (3)), 
171).  (near  Taihoku),  19h.  (near  Mizut^awa  and  Tokyo),  20h.  (Zi-ka-wei, 
Vienna,  Apia,  Honolulu,  Strasboni'jr,  and  Zagreb),  2]h.  (T'ccle.  De  Bilt, 
StrasboriTR,  and  near  Berkeley). 


.Tunc  23d.  Readings  at  Oh.  (Zagreb),  Ih.  (Xagoya  and  near  Tokyo),  4h.  (Taihoku), 
8h.  (near  Oaxaca),  lOh.  (Malaga),  12h.  (Paris),  loh.  (near  Mizusawa), 
16h.  (Merida  and  Tiflis),  17h.  (Zagreb),  20h.  (near  Taihoku). 


.Tune  24d.  16h.  27m.  35s.     Epicentre  6'-3X.  123^-2E.  Ois  on  1919  Pept.  2fid.). 


A=  -oil. 

B  =  ^  -832,  C 

=  +110 

;        D 

=  +-837, 

E  =  + 

•548  ; 

G=- 

-060, 

H  =  +  -092,  K  = 

--994. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

Q 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

8-6 

346 

e  2   16 

+    6 

4     3 

-10 

4-5 

6-0 

Hong  Kong 

18-4 

332 

4   15 

—    7 

(7   45) 

-    4 

7-8 

— 

Batavia 

20-6 

233 

4  43 

—    5 

i  8  43 

^    7 

— 

— 

Zi-ka-\vei 

z. 

25  0 

35(1 

6   32 

+  54    e 

10   54 

+  51 

— 

15-7 

Colombo 

13  0 

273 

8   25 

-r     7 

18   25 

?SR, 

28-4 

30-4 

Vienna 

z. 

9G-3 

321 

e  17   30 

?PR, 

— 

— 

— 

Zagreb 

97-2 

318 

e  13   25 

-30 

— 

— 

50-4 

— 

Strasbourg 

101-5 

321 

— 

— 

— 

— 

57-4 

— 

Dc  Bilt 

E. 

101-6 

325 

— 

— 

— 

• — 

e  54-4 

59-7 

X. 

101-6 

325 

— 

— 

— 

— ■ 

e  53-4 

57-3 

Eskdalemuii 

104-2 

332 

— ■ 

— 

— 

— 

56-4 

— 

La  Paz  165-0     134       20   15    [+   3]        —  —  —  — 

Additional  readings:    Manila  gives  MX  =  +5-0m.  De  BUt  gives  epicentre 

5^-8X.  123' -3E. 


June  24d.  Readings  also  at  Ih.  (Zagreb).  7h.  (Taihoku),  lOh.  (Mizusawa  and 
Lemberg).  12h.  (Mizusawa),  18h.  (Manila),  21h.  (Christchiu-ch  and 
Riverview),  22h.  (Manila,  Vieima,  and  Zi-ka-wei),  23h.  (Manila). 


June  25d.  ISli.  41m.  16s.      Epicentre  36'-0X.  141  =  -0E.  (as  on  1921  Xov.  29d.). 

A  =  -  -629,  B  =  +  -509,  C  =  +  -588  ;          D  =  +  -629,  E  =  +  -777  ; 
G  =  -  -457,  H  =  +  -370,  K  =  -  -809. 

A       Az.           P.       O-C.         S.  O-C.        L.           M. 

o          o          m.  s.         s.          m.  s.  s.           m.           m. 

Tokvo                           1-1      253       i  0   20      t-    3       i  0   27  -   4       i  0-5          0-5 

Miziisawa            e.     3-1          1          0  48      -    1          1   29  -    3           —           — 

Xagova                        3-4     256          0  41      -12         —  —           —           — 

Osaka                           4-7      256          1   16      +    3        (2     6)  -    3          21          2-7 

Additional  readings  :    Mizusawa  gives  also  PX  =  +50s.  Xagoya  reading  is 
increased  by  Im. 


June  25d.  Readings  also  at  6h.  (near  ilizusawa),  8h.  (near  Merida).  llli.  (La 
Paz,  Paris,  and  near  Balboa  Heights),  12h.  (Bidston).  13h.  (Paris  and 
Rocca  di  Papa),  15h.  (Barcelona  (2)),  16h.  (Batavia  and  Algiers),  19h. 
(Port  au  Prince). 


June  26d.     Readings  at  12h.  (Batavia),  15h.  (near  Taihoku),  18h.  (near  Merida), 
19h.  (Manila),  21h.  (Manila  (2)  and  Port  au  Prince). 


100 
1922.     June  27(1.  14h.  29m.  55s.      Epicentre  6°  5N.  126°  OE. 

(as  on  1921  Nov.  7(1.). 

A  =  -  -584,  B  =  +  -804,  C  =  +  113  ;  D  =  +  -809,  E  =  +  -588  ; 

r;  =  -  066,  H  -  -f  092,  K  =  -  -994. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

•S. 

m.  s. 

s. 

m. 

m. 

Manila 

9-5 

330 

e  2  19 

-    4 

5   15 

?L 

6-2 

S-4 

Taihoku 

19-0 

347 

e  4  32 

+    3 

(7   49) 

-13 

7-8 

Hong  Kong 

19-5 

326 

4   23 

-12 

8     9 

-    4 

100 

— 

Batavia 

22-9 

237 

i  5   14 

-    2 

9   31 

+    8 

— 

— 

Zi-ka-wei 

2v,  0 

351 

5  49 

-11 

e  10  11 

+    8 

— 

16-3 

Kolie 

29-4 

15 

c  6     7 

-15 

— 

— 

14-7 

17-0 

Osaka 

29-0 

16 

6  28 

^    5 

— 

. — 

— 

18-0 

Tokyo 

.31-8 

21 

e  6  43 

_    2 

e  13   15 

+  70 

e  17-6 

Calcutta 

39-7 

299 

6  40 

-72 

— 

— 

16-7 

— 

Colombo 

4.) -9 

273 

9  35 

+  56 

— 

— 

161 

171 

Rlverview 

46-8 

151 

e  8   17 

-29 

e  15  33 

—    5 

e  22-3 

— 

Sydney 

46-9 

151 

8   47 

+    1 

— 

— 

25-1 

30  1 

>Iclbo\imc 

47-7 

160 

— 

— 

e  13  23 

-147 

21-6 

32-8 

Kodaikanal 

48-2 

278 

9  23 

+  28 

— 

28-8 

32-9 

Simla                    K. 

51-8 

308 

— 

— 

e  16  23 

-18 

— . 

— 

Ilonohiln 

74-7 

69 

11   25 

-22 

e  21   50 

+  28 

36-1 

45-4 

Tiflis 

791 

313 

e  11   59 

-15 

e  21   41 

-32 

e  42-1 

54-6 

Konigsbei-K 

93-4 

326 

i  19  30 

?PR, 

23  37 

-72 

c  52-1 

60-6 

Belgrade 

96-3 

317 

e  13     8 

-43 

i  27   52 

+  153 

— 

— 

Victoria 

98  •(> 

40 

— 

— 

26  23 

+  41 

47-6 

50-8 

Zagreb 

99  0 

318 

e  13  35 

-30 

e  24   17 

-89 

e  51-1 

66  1 

Hamburg 

99-7 

327 

— 

— 

e  21     5 

? 

e  551 

61-1 

Innsbruck 

101-4 

321 

— 

— 

22  35 

? 

53  6 

— . 

Strasbourg 

102-4 

321 

c  13   56 

-26 

25  49 

-30 

e  55-1 

621 

Rocca  di  Papa 

102-6 

315 

e  23   29 

? 

— 

— 

55-3 

— 

Berkeley 

102-8 

49 

e  17   59 

?PR, 

— 

— . 

— 

— 

De  Bilt 

102-9 

327 

— 

— 

— 

— . 

e  551 

64-4 

T'ccle 

104-0 

326 

— 

— 

— 

— 

e  511 

681 

Moncalieri 

104-6 

320 

e  11   14 

? 

24  38 

-120 

45-6 

— 

Edinburgh 

10.5-0 

333 

— 

— 

— 

— 

57-1 

67-1 

Eskdalemuir 

105-4 

333 

— 

— 

i    26     3 

-43 

54-1 

66-8 

St  on  V  hurst 

105-9 

331 

c  18  35 

?PR, 

— 

— 

— 

69-9 

Paris 

106  1 

324 

— 

— 

e  28     5 

+  72 

58-1 

661 

Kew 

106-1 

328 

— . 

— 

— 

— 

— 

691 

Bidston 

106-4 

331 

47   15? 

? 

53  52? 

?L 

(53-9? 

691 

Oxford 

106-4 

328 

— 

— 

— 

— 

— 

66-1 

Tortosa               x. 

111-2 

319 

— 

— 

— 

— 

57-1 

70  4 

Coirabra 

117-4 

322 

26  35 

?S 

(26  35) 

-114 

e  611 

— 

Chicago 

122-8 

29 

20  24 

?PRi 

30      5 

+  55 

63-1 

—       , 

Ann  Arbor 

124-2 

25 

e  18  53 

?PR, 

(26   47) 

-153 

26-8 

— 

Ottawa 

124-7 

18 

i  20  35 

?PRi 

e  30  45 

+  81 

e  57-6 

— 

Toronto 

124-9 

20 

i  22  23 

?PRi 

1  29   11 

-14 

71-7 

— 

Georgetown        x. 

129-S 

21 

— 

— 

e  30  37 

? 

52-1 

— 

Washington 

129-8 

21 

e  22   10 

?PR, 

— 

— 

— 

— 

La  Paz 

162-9 

127 

c  20     5 

[-   5] 

34     8 

? 

78-4 

81 -s 

Additional  readings  :  Manila  gives  also  MN  =  +8 -6m.  Batavia  i  =  +7m.6s. 
Zi-ka-wei  PSN  = +10m.20s.,  PSZ  = +10m.21s.,  PSE  =  +  10m.44s.,  SR,N  = 
+  llm.50s.,     SR,Z= +llm.55s.,     MZ  =  +16-5m.  Osaka  MN  = +24  •2ni. 

Honolulu  SE  = -r20m.50s..     LE  =  +33-6m.,     T„  =14h.29m.54s.  Tiflis 

c?  ?  =  +10m.23s.,  MX  =  +53-5m.         Konig.sberg  MX  =  +64-lni.         Belirrado 
PR,  = +18m.54s.  Zagreb  MX W  = +54 -Im.  Victoria    +31in.:{5s., 

L?  =  +41-7ra.  De  Bilt   MX  = +57 -8m.      Epicentre     3"-2X.     12S  OK. 

Strasbourg  MN=+71-lm.  Uccle  MN=+651m.  Eskdalemuir  c  = 

+  24in.43s.        Paris  MN  =  +59-lm.        Tortosa  readings  have  been  increased 
by  3h.         Ottawa  L  =  +691m.         Toronto  e  =  +32m.29s. 


.Tune  27d.     Readings  also  at   Ih.  (Algiers).  i:>Ii.  (I, a  Paz,  Riverview,  and  Kodai- 
kanal),  14h.  (Kodaikanal),  17h.  (near  Tacubaya),  18h.  (near  Athens). 
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June  28d.  Readiiif?.-<  at  Oh.  (Colombo,  Riverview,  Zi-ka-wei,  and  La  Paz),  Ih. 
(Kodaikaual),  lOh.  (Alnicria,  Malairu,  and  near  Granada),  ISh.  (Zi-ka-wei 
and  La  Paz),  191i.  (Colombo),  20h.  and  21  h.  (3)  (near  Tacubaya) 


J\uie  29d.  4h.  49m.  57s.      Epicentre  Sl^-SN.  141"  oE. 

A  =  -  -667,  B  =  +  031,  C  =  +  022  :  D  =  +  -623,  E  =  -|-  -783  ; 

G  =  - -409,   H  =  + -325,  K  =  - -803. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

0 

0 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Tokyo 

4-4 

342 

i  1   13 

+    5 

— 

— 

e  5-5 



Nagoya 

0-3 

315 

2  32 

?S 

(2   32) 

-t-   7 

— 

— 

Osaka 

6  0 

304 

1   46 

+  14 

— 

3-9 

7-4 

Kobe 

6-2 

303 

e  2  49 

?H 

(e  2  49) 

0 

e  4-4 

— 

Mizusawa 

E. 

7-7 

358 

1   57 

0 

3.28 

-    1 

— 

— 

X. 

7-7 

358 

1  56 

-    1 

3   29 

0 

— 

— 

Niigasaki 

9-9 

281 

6   23 

?L 

. — 

— 

(6-4) 

— 

Zi-ka-wei 

7j. 

171 

274 

4     3 

-   3 

e  7   19 

-  1 

— 

11-5 

^Manila 

25-2 

233 

e  4  45 

—  55 

— 

— 

— 

— 

De  Bilt 

X. 

88-1 

335 

— 

— 

— 

— 

e  50  0 

58-4 

Uccle 

89-4 

335 

— 

— 

— 

— - 

c  48  0 

— . 

Strasbourg- 

89-9 

332 

— 

— 

— 

— 

e  53-3 

— 

La  Paz 

149-2 

68 

19  40 

L-141 

— 

— 

— 

—  - 

Additional  readings  :    Osaka  gives  also  MN  =  +7  ■2m.     De  Bilt  eLE  =  +49  Om. 


Jmie  29d.  lOli.  30m.  20s.  ^(ij  J  Epicentre  37  -SN.  19    ^E.   (as  on  .lune  22d.). 


A  = 

+ 

■747, 

B  =  +267,  C 

=  +  -609 

;        D 

=  +337 

E  =  - 

-•941  ; 

G-  + 

■573, 

11  =  +  -2 

J5,  K  = 

-•79'3. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

I  Athens 

32 

81 

e  0   56 

+    6 

e  1  34 

+    6 

10 

2-3 

II 

3^2 

81 

e  0   26 

-24 

— 

— 

11 

1-2 

I  I'ompeii 

5-2 

310 

e  2    15 

;s 

(e  2   15) 

-    7 

— . 

— - 

I  Rocca  di  ^ 

'a 

pa     E 

6^8 

311 

e  1  41 

-    3 

c  4    16 

?L 

(e  4^3) 

— 

II 

6-8 

311 

e  1   39 

—    ;') 

e  4      3 

?L 

(e  40) 

4-2 

I  Belgrade 

7-3 

4 

e  2   23 

+  32 

e  3   52 

?L 

(e  5^2) 

— 

II 

7  -3 

1 

e  1   49 

-    2 

e  3   47 

?L 

(e  3  8) 

4-7 

I  Zagreb 

8-8 

341 

e  2   10 

-    3 

e  3  57 

-    1 

5-6 

II 

8-,S 

341 

e  2   15 

+    2 

— 

— 

e  4-8 

5-2 

I  Strasbourg 

14  1 

326 

— 

— 

— 

e  8-0 

— 

II 

14  1 

326 

— 

— 

. — ■ 

. — 

e  8  0 

— 

I  Hamburg 

17-4 

340 

— 

— 

— 

— 

e  107 

— 

I  De  Bilt 

17-8 

329 

— 

— 

— 

— 

e  10-7 

— - 

II 

17-8 

329 

— 

— 

— 

— 

e  10-8 

— 

Additional  readings  :    Athens  (I)  gives  also  MN  =  +2-0m.         Athens  (il)  MN  = 
+  l-6m.  Rocca    di    Papa    (I)   ePX  = +lm.40s.,    eSX  = +4m.l0s.,    N  = 

+  4m.l9s.,  E  =  +4m.32s.      Roeea  di  Papa  (ii)  eSN  =  +3m.51s.      Belgrade  (I) 
SR,  =  +4m.l9s.,    L  =  +7  -Im.  Zagreb  (i)  MNW  =  +8  ^m.  Zagreb  (ii) 

MNW  =  +6-6m.  Strasbom-g  (i)  e=  +8m.40s.  Strasboui'g  (ii)  reading 

has  been  diminished  by  Ih.  Tiflis  (i)  ( A  =19"-7)  gives  e  =10h.26m.42s. 
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Juue  29d.  20h.  54m.  50s.     Kpicentre  18'-8X.  12U=0E. 

A  =  -  -473,   B  =  +  -820,  C  =  +  -322  ;          D  =  +  -866,  E  =  +  -500  : 
G  =  -  161,  H  =  +  -279,  K  =  -  -947. 

A        Az.            P.       O-C.  S.  O-C.  L.          M. 

-           c          m.  s.         s.  in.  s.  s.  m.         m. 

Manila                         4-3      167      e  1      5      -   2  —  —  2-4        2-6 

Hong  Kong                6-5     304          1   41      -(-    2  3     0  +   3  3-5        4-7 

Zi-ka-wei         z.        12-5          6          3     5-1  —  —  —       8-8 

De  Bilt           E.       89-4     326         —             —  —  —  e  46-2     57-6 

X.        89-4     326          —              —  —  —  e45-2     48-3 

Uccle                          90-5     325          —             —  —  —  e  44-2         — 

Manila  gives  also  MN  =  +2-5m. 


Jiuie  29d.  Readiug.s  also  at  71i.  (Mauila),  8h.  (Belgrade  and  near  Athens),  lOh. 
(near  Belgi'ade  (2)  and  near  Granada),  14h.  (near  Tacubaya),  16h.  (La 
Paz),  22h.  (near  Algiers). 


June  30d.  Readings  at  oh.  (Colombo),  7h.  (Taihoku),  13h.  (near  Mizusawa),  16h. 
(Tiflis,  Zagreb,  and  near  Florence  and  Rocca  di  Papa),  18h.  (near  La 
Paz),  19h.  (La  Paz  and  Rio  Tinto),  20h.  (near  Algiers),  21h.  (Tiflis), 
22h.  (Rio  Tinto). 
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Diurnal  Period  in   Italian  Earthquakes. 


Mr.   R.   D.  Oldham,  F.R.S.,  allows  us  to  print  the  results  of  his  hai-monic 
j        analysis  of  the  summary  of  10  years'  Italian  earthquakes,  1911-1920,  together 
with  similar  results  for  two  previous  decades,  as  follows  : — 

1891-1900  100  +  -23  sin  (t +63°)  -^  14  sin  (2t +  11°) 
1901-1910  100 +  -29  sin  (t+ 58°)  + -12  sin  (2t +  19°) 
1911-1920       1  00-^-27  sin  (t+37°)  +-15  sin  (2t+17°) 

The  advance  of  -Jf!    in  the  inaxinuini  for  the  first  liarmonic  is  noteworthy. 


Belated   Readings. 


WELLINGTON,    N.Z. 

The  followiuc:  readings  were  received  too  late  for  insertion  in  the  text  : — 

Date.  Zi  Az.           P.  O-C.       ;?.  O-C.  L.  M. 

d.    h.  m.               o  c          m-  s.  s.         m.    s.  s.  m.  m. 

Apr.    25   21   19  291  167          —  —    e  11     6  -13  (il4-6)  15-2 

Apr.    25   21   39  291  167          —  —         —  —  11-5  150 

Apr.    26     1   11  S2-9  154          —  —    e  28  53  ?SR,  e  39-3  421 

Apr.    20     3  59  S8-7  164          —  —    e  24     6  +6  e44-7  450 

Apr.    28     6  38  2-8  264  -0     6  -50          —  —  il-9  4-4 

May      1    10  51  79-4  156          —  —         —  —  e  64-6  65-8 

May    11      9   14  19-7  169          —  —       i  8   17  0  9-3  10-3 

Mav    12   18  39  19-7  169  e  4  40  -   3       i  8  22  +5  9-2  10-5 

June     2  20   11  05  3  143         —  —    e  19  55  +26  e  32-2  37-4 


Readings  also  on  April  26d.  at  5h..  tjh.,  llh.,  12h.,  and  16h.  (2)  ;    on  May  28d. 
Oh.  and  4h.  ;      and  on  June  9d.  20h. 


The  only  case  calling  for  special  remark  is  that  of  April  28d.  6h.  38m.,  where  the 
information  is  generally  rough,  and  the  Wellington  observation  of  P  (unless 
it  is  in  error  by  Im.)  suggests  that  T„  should  be  sensibly  earUer.  But  it 
seems  clear  that  the  observations  cannot  be  all  correct,  though  by  no  means 
clear  which  of  them  is  in  error. 
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TABLE. 


I  = 

P 

s 

s-  P 

ii 

P 

^ 

s  -  r 

i  i 

P 

s 

S-P 

^i 

sec. 

sec. 

-ec. 

sec. 

-ec. 

-ec. 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

24 

52 

560 

1004 

444 

102 

860 

1575 

Tir. 

3 

47 

83 

36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

48 

54 

573 

1029 

456 

104 

870 

1.593 

723 

5 

77 

137 

60 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

1.^)0 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

KU 

294 

1.30 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

14 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 

929 

1706 

777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

TO 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

12-50 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

5^4 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

80e> 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

8(19 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

1.32 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

82(1 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

1.35 

1009 

18.33 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

18.58 

831 

40 

475 

847 

372 

90 

796 

14.54 

658 

140 

1031 

1864 

833 

41 

483 

861 

37S 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

078 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

408 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

840 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

851 

1556 

705 

1.50 

1071 

1 

1917 

846 
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FORMEELY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  of  the  Summary  deals  with  89  epicentres, 
31  of  which  are  new  and  58  repetitions  from  old  epicentres. 
Corresponding  figures  are,  since  the  beginning  of  the  Summary 
in  its  International  form  : — 

New.  Old. 


(1) 

(2) 

(3)     (4) 

(1) 

(2)     (3)     (4) 

1918 

36 

44 

43     35 

44 

38     67     53 

1919 

20 

27 

31     22 

34 

41     91     33 

1920 

24 

27 

31     27 

47 

48     49     42 

1921 

31 

29 

26     18 

30 

36     36     47 

1922 

32 

38 

31 

36 

51      58 

The  cases 

of  assumed  abnormal  focal  depth  are  : — 

Date. 

Epicentre. 

Depth  below 

d. 

h. 

o 

o 

normal. 

July 

10 

9 

15-2S. 

61 -OW. 

+  050 

Aug. 

3 

9 

18-5S. 

168-5E. 

+  •020 

Aug. 

14 

11 

520N. 

131-5E. 

+  •010 

Sept. 

4 

17 

9-OS. 

66-OW. 

+  •080 

Sept. 

22 

21 

25-2N. 

46-6W. 

+  •045 

All  these  cases  have  been  scrutinised  with  some  care,  and  it 
seems  clear  that  unless  some  of  the  evidence  is  defective  to  an 
extent  which  we  have  no  warrant  to  assume,  or  some  alter- 
native hypothesis  of  a  novel  kind  is  invented,  the  focal  depth 
must  be  considerable  in  all  cases  but  that  of  August  14.  On 
July  10,  September  4,  and  September  22  the  evidence  of  La  Paz 
is  practically  vital,  but  the  observations  at  that  observatory 
have  show^n  themselves  w'orthy  of  confidence. 

There  were  three  shocks  from  apparently  the  same  epicentre 
36°^0N.  28°-0E.  on  Aug.  lid.  8h.  19^6m.,  13d.  Oh.  19^8m., 
13d.  12h.  46^0m.,  for  which  direct  comparisons  are  given  as  a 
test  of  the  identity  of  focus. 
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For  the  North  Formosa  shocks  of  September  1  and  September 
14  an  interesting  note  furnished  by  the  Taihoku  Observatory 
has  been  reproduced. 

The  work  of  collation  still  suffers  from  the  delay  in  com- 
municating results,  although  the  effects  of  the  war  should  now 
be  almost  negligible. 

Those  observers  who  have  not  already  communicated  their 
readings  for  1922  and  1923  are  urgently  requested  to  send  them 
without  delay  to  the  University  Observatory,  Oxford. 

H.  H.  TURNER. 

University  Observatory,  Oxford, 
1926  March  24. 


In  correcting  the  proof  the  following  approximate  solutions  were  found  for 
two  cases  previously  relegated  to  the  Notes  : — 

July  14d.  3h.  28m.  20s.     Epicentre  2°-0S.  128°-5E.  (as  on  1921  May  20d.). 


A=--622, 

B  = 

+  •782, 

C=- 

035  ;          D 

=  +-783 

.   E  =  + 

-622  ; 

G 

=  +022,  H  = 

-027,  K  = 

=  -999. 

A 

Az. 

P. 

0-C. 

L. 

M. 

5 

m.  s. 

S. 

m. 

m. 

Manila 

18°-2 

336 

e  4  30 

+  11 

— 

— 

Batavia 

220 

258 

i  5     2 

—    3 

— 

— 

Zi-ka-wei 

33-9 

352 

e  6  55 

-    8 

— 

— 

Adelaide 

34-3 

165 

— 

— 

— 

16-9 

Rirerview 

38-2 

148 

— 

— 

e  19-4 

— 

De  Bilt 

111-4 

326 

— 

— 

e  59-7 

— 

Uccle 

112-4 

325 

— 

— 

— 

58-7 

ional    readings  : 

Bat 

avia    e 

=  +  2m.  3  2s 

Adelaide 

M=  +22  0m. 

De  Bilt  eLN  =  +61  •7m. 


Jvdy  14d.  21h.  10m.  22s.     Epicentre  23°-3N.  122°0E.  (as  on  1921  July  2d.). 

A  =  -  -487,  B  =  +  -779,  C  =  +  -396  ;  D  =  +  -848,  E  =  +  -530  ; 

G  =  --209,   H  =  +-335,  K  =  --918. 


A 

Az. 

P. 

0-C. 

S. 

0  -C.        L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

ra. 

Taihoku 

1-8 

345 

e  0   51 

+  23 

— 

—         14 

2-0 

Hong  Kong 

7-3 

264 

1   43 

-18 

— 

—          — 

5  1 

Zi-ka-wci 

7-9 

356 

e  3   48 

?S 

(e  3  48) 

+  14            — 

.  5-8 

Manila 

8-8 

186 

e  2     8 

-    5 

— 

—            — 

— 

De  Bilt 

86-7 

326 

— 

— 

— 

—    e  47-6 

48-8 

Uccle 

87-8 

325 

— 

— 

— 

—    e  46-6 

— 

Eskdalemuir 

88-6 

331 

— 

— 

— 

—       46-6 

— 

Additional  reading  :     De  Bilt  eLN  =  +46  -em. 


i 
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1922   JULY,   AUGUST,   &   SEPTEMBEE. 


July  Id.  8h.  5m.  10s.     Epicentre  37°-5N.  19=-7E.  (as  on  1922  June  29d.). 

A  =  +  -747,  B  =  +  -267,  C  =  +  -609  ;         D  =  +  -337,  E  =  -  -941  ; 
G  =  +  -573,  H  =  H  -205,  K  =  --793. 


Az. 


0-C. 


O-C. 


Athens 

3-2 

SI 

e  0  51 

+    1 

Rocca  di  Papa 

6-8 

311 

e  3  58 

?L 

Belgi-ade 

7-3 

4 

e  2   15 

+  24 

Zagreb 

8-8 

341 

e  1  50 

-23 

(e  1_27) 
e  4   10 


?L 


e  1-4 
(e  4-0) 
(e  4-2) 

e  4-8 


M. 
m. 
2-6 
5-3 
5-2 
6-2 


Zasi-eb  gives   also  MNW=+6-3m. 


July  Id.  Readings  also  at  Oh.  (Florence),  2h.  (Manila  and  near  Tokyo),  llh. 
(near  Oaxaca),  121i.  (near  Vera  Cruz  and  Tacubaya),  16h.  (Coimbra), 
17h.  (Nagasaki  and  near  Zurich),  19h.  (Zagreb),  2()h.  (Manila),  231i. 
(Port  au  Prince). 

July  2d.  8h.  26m.  30s.     Epicentre  35°  ON.  142° -OE. 

A  =  -  -646,  B  =  +  -504,  C  =  +  -574  ;  D  =  +  -616,  E  =  +  -788  ; 


G  =  -  -452,  H  =  +  -353,  K  =  -  -819. 


Az. 


O-C. 


O-C. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

2-0 

290 

0  35 

+    4 

e  1     0 

+    5 

1-5 

20 

Mizusawa 

4-2 

351 

1     8 

+    3 

1   54 

-    1 

— 

— 

Nagoya 

4-2 

274 

0  51 

-14 

— 

— 

— 

— 

Osaka 

5-4 

268 

2     8 

?S 

(2     8) 

-20 

3-3 

5-5 

Kobe 

5-7 

268 

2  29 

?s 

(2  29) 

-    7 

4-5 

61 

Zi-ka-wei 

17-7 

264 

e  3  38 

-35 

e  7  44 

+  11 

— 

11-7 

Zagreb 

85-6 

326 

— 

— 

e  23   54 

+  28 

— 

Additional  readings 

:      Tokyo 

gives   also 

MN 

=  +  2  om. 

Miz 

usawa 

PN  = 

+  lm.6s. 

Osaka  MN 

=  +4 -em. 

July  2d.  13h.  29m.  4Ss.     Epicentre  23°-3N.  122°0E.  (as  on  1921  Apiil  2d.). 

A  =  -  -487,  B  =  +  -779,  C  =  +  -396  ;  D  =  +  -848,  E  =  +  -530  ; 

G  =  -  -209,  H  =  +  -335,  K  = 


Taihoku 
Hong  Kony 
Zi-ka-wei 
Manila 
Colombo 


Az. 


P.        O-C. 


■918. 

S. 


(0  44) 
c  3   34 


43-7      256        15   12        ?S        (15   12) 


1-8 

345 

0   25 

-    3 

7-3 

264 

1   34 

-17 

7-9 

356 

e  2     0 

0 

8-8 

186 

e  2   16 

+    3 

Additional   readings:       Zi-ka-wei   gives   also   MZ=+5-4m 


O-C 

L. 

M. 

8. 

in 

m. 

-    7 

0-7 

0-9 

— 

4-2 

4-5 

0 

— 

4-8 

— 

4-6 

4-9 

+  14 

(27-7) 

— 

1. 

Manila 

MN  = 

+  4-6m. 


Colombo  readings  are  given  as  P  and  S. 


1922.     July  2(1.  13h.  35m.  48s.       Epicentre  54°  ON  160°  5W. 

A  =  -  -554,   B  =  -  196,  C  =  +  -809  ;  D  =  -  -334,  E  =  +  -943  ; 

G=--763,  H  =  --270,  K  =  --588. 


Az. 


O-C. 


O-C. 


Continued  on  next  page. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Sitka 

K. 

14-5 

68 

e  3  33 

0 

9  25 

■? 

e  11-6 

11-9 

Victoria 

23-7 

88 

4  24 

-61 

(i  9  49) 

+  11 

i  10-1 

12-2 

z. 

23-7 

88 

5   18 

-    7 

(9  52) 

+  14 

9-9 

12-1 

Berkeley 

30-5 

105 

i  6  36 

+    3 

11   42 

-    1 

i  14-8 

— 

Lick 

K. 

31-3 

105 

— 

e  11   52 

-    4 

e  150 

15-9 

Honoluhi 

32-7 

175 

6  57 

+    3 

12     7 

-12 

15-2 

18-0 

Tucson 

41-1 

100 

e  7     5 

-59 

14    11 

-11 

23-2 

Miz  usawa 

41-4 

273 

7   54 

-12 

14     6 

-21 

. — 
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A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

o 

m 

s. 

s. 

m.  s. 

s. 

m. 

m. 

Tokyo 

44-6 

271 

e  9 

11 

+  41 

e  15   45 

+  35 

e  22-2 

Osaka 

47-8 

273 

8 

50 

-    3 

15  46 

—    5 

218 

251 

Kobe 

480 

273 

8 

4 

-50 

— 

21-7 

24-8 

Chicago 

481 

74 

i  8 

51 

-    4 

15   43 

-12 

22-9 

29-7 

St.  Loiiis 

48-7 

78 

i  9 

0 

+    2 

i  16      0 

-    2 

e  201 

28-2 

Anu  Arbor 

49-9 

70 

9 

12 

+    6 

16   12 

-   6 

e  24-2 

Toronto 

51-4 

66 

10 

36 

+  80 

i  16   48 

+  12 

i  28-7 

31-7 

Nagasaki 

52-4 

276 

9 

22 

0 

— 

Ithaca 

53-8 

65 

e  9 

36 

+   4 

16   53 

-13 

e  28-2 



North  field 

54-6 

61 

e  14 

27 

?PRi 

— 

e  29-2 



Georgetown            E. 

55-9 

69 

e  9 

57 

+  12 

16   35 

-58 

e  24-2 



N. 

55-9 

69 

e  9 

46 

+    1 

16  33 

-60 

6  30-6 



Washington 

55-9 

69 

10 

37 

+  52 

18  30 

+  57 

27-5 



Zi-ka-wei 

58-5 

280 

e  10 

5 

+    3 

e  18   10 

+   5 

e  25  1 

30-2 

Taihoku 

63  0 

276 

- 

e  19     4 

+   3 

27-2 

Upsala 

661 

1 

10 

56 

+    4 

19  38 

0 

e  29-6 

44-5 

Dyce                         N. 

67-4 

12 

10 

52 

-    8 

20   12 

+  17 

33-2 

68-7 

Apia 

68-5 

191 

- 

— 

— 

31-2 

Ediubui-gh 

68-5 

13 

e  11 

381 

+  30 

20   16 

+    8 

29-2 

410 

Eskdalemuir 

691 

13 

1  11 

13 

+    1 

20   22 

+    7 

33-2 

40-1 

Hong  Koug 

69-4 

279 

20 

18 

?S 

(20   18) 

-    1 

41  -4 

Stonyhurst 

70-6 

13 

11 

4  2 

+  21 

20  42 

+    9 

36-2? 

42-9 

Bidston 

710 

13 

12 

22 

+  59 

21   37 

+  59 

44-2 

Konigsbei-g 

711 

0 

1  11 

23 

-    1 

20   35 

-    4 

e  32-0 

35-2 

711 

0 

- 

— 

20   37 

-    2 

40-2 

Manila 

71-5 

270 

e  11 

48 

+  21 

— 

35-4 

36-3 

Hamburg 

72-2 

6 

i  11 

31 

0 

e  20  57 

+    5 

e  32-2 

51-2 

Oxford 

72-8 

13 

11 

43 

+    8 

21     8 

+    8 

420 

Kew 

731 

13 

22 

12 

?S 

(22   12) 

+  69 



57-2 

De  Bilt 

73-2 

8 

11 

42 

+    5 

21      6 

+    2 

e  36-2 

52-4 

Uccle 

74-4 

9 

11 

45 

0 

21     0 

-19 

e  37-2 

53-2 

Lemberg 

761 

356 

e  12 

0 

+    4 

e  20  54 

-44 

e  35-3 

38-4 

Paris 

76-2 

11 

i  11 

59 

+    3 

i  21   42 

+   3 

33-2 

38-2 

Strasbourg 

76-9 

7 

i  11 

59 

-    1 

i  21   49 

+    1 

e  35-2 

47-5 

Vienna 

77-7 

2 

e  12 

2 

-    3 

i  21   58 

+    1 

e  35-2 

530 

Zurich 

78-2 

8 

e  12 

6 

-    2 

e  22     4 

+    2 

Besancon 

78-2 

9 

e  11 

55 

-13 

22   15? 

+  13 

36-2 

Innsbruck 

78-5 

7 

i  12 

10 

0 

e  21   42 

-24 

e  34  7 

55-8 

Zagreb 

801 

2 

12 

21 

+    1 

i  22   21 

-   3 

6  33-2 

58-7 

Padova 

80-4 

7 

12 

15 

-   6 

22  37 

+   9 

Moncalieri 

80-5 

10 

11 

30 

-52 

22     1 

-28 

35-2 

54-7 

Belgrade 

81-2 

359 

i  12 

23 

-    3 

i  21   48 

-49 

e  36-9 

46-9 

Sinila                       E. 

81-4 

315 

12 

24 

-    3 

22     0 

-39 

40-5 

43  0 

N. 

81-4 

315 

12 

6 

-21 

21   48 

-51 

44-4 

51-3 

Tiflis 

81-8 

343 

e  12 

48 

+  19 

e  23     0 

+  16 

e  32-8 

Florence 

82-0 

8 

12 

27 

-    3 

44-2 

Marseilles 

82-0 

11 

12 

27 

-    3 

22  54 

+    8 

38-2 

49-2 

Coimbra                  e. 

82-8 

22 

12 

34 

-    1 

22   53 

-    2 

34-4 

46  0 

N. 

82-8 

22 

— 

— 



e  37-4 

44-4 

Calcutta 

83-4 

301 

12 

39 

+    1 

27   33 

?SR, 

420 

48-6 

Barcelona 

83-4 

13 

12 

37 

-    1 

e  22  57 

-    4 

e  40-7 

48-7 

Tortosa                   x. 

83-8 

15 

i  12 

41 

0 

i  23      3 

-    4 

37-3 

51-9 

Rocca  di  Papa       i;. 

84-1 

6 

i  12 

39 

-    4 

e  23     0 

-    9 

e  47-0 

62-2 

N. 

841 

6 

— 

— 



e  461 

60-2 

Pompeii 

85  1 

5 

e  12 

45 

-    4 





Hio  Ti  ito 

«5-5 

21 

24 

12 

IS 

(24    12) 

+  47 



55-2 

lira  la  la 

86-6 

2(1 

i  12 

54 

-    3 

i  23  31 

-   6 

48-5 

600 

Sai  Kernaiiilo 

86-9 

21 

12 

51 

-    7 

23  36 

-    4 

55-4 

Al  'iers 

88-1 

13 

12 

58 

-    8 

23  41 

-12 

39-2 

51-2 

Bombay 

94  0 

311 

16 

46 

? 

28  44 

? 

56-8 

Hehva  i 

95 -5 

350 

e  13 

52 

+    6 

51-2 

59-2 

Ba  avia 

96-6 

270 

c  17 

57 

? 

i  26   12 

+  50 

e  48-0 

River  view 

97-2 

220 

e  11 

41 

? 

24   12 

-76 

e  42-8 



Kodaikaiial 

99-4 

302 

23 

24 

? 

60-4 

63-9 

Colombo 

1010 

300 

— 

59   12 

?L 

63-5 

64-2 

Melljourne 

1031 

222 

— 

e55-2 

68-0 

La  Paz 

104-6 

100 

e  14 

52 

+  20 

27      2 

+  24 

47-5 

65-8 

Additional  readinge 

and  notes 

Sitka  g 

ives  also  e  =  +7m.35s. 

Victoria 

IS    is    given    as 

iL. 

Hon 

olulu 

PN 

=  +6 

ni.46s.,    SR,  = +14m.ls.. 

T.= 

13h.35m.478. 

Tucson    cPR,E 

=  +9m.3Ss 

.,    ePR.N 

=  +9m 

.12s.,   SR,E  = 

-1  17m. 4.3s.,      SI 

!,N  =  +17m. 

32s., 

LN=  +21  •2m. 

Mi 

zusawa 

PN  = 

+  7  m. 53.1.            O 

saka  MN  -  +24-4 

m. 

Kobe  MN  = 

+  24  ■4m.          Toronto 

iSR,=  +20m.54& 

..      i  = 

-1  27m.36s. 

Ithaca     oPR, 

=  +11 

u.42s.. 

pN  = 

+  20m.42s. 

Georgetown 

I.E  = 

=  +32-2m., 

LN  =  +35-2m. 

Zi-ka-wei 

Notes  continued  on  next 

page. 
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MZ=+30-6m.  Upsala      MN=+44-3m.  Eskdalemmr      PRj  = 

+  15m.44s.,   SRi  = +25m.34s.  Bidston  readings  have  been  diminished 

by    Ih.  Manila   MX  =  +35-7m.  Hamburg-   eSX  = +20m.52s.,    SRi  = 

+  26m.l2s.,    SR2= +29m.l2s.  De  Bilt  eSRi  =  -  26m.0s.,   MN  =  +45-5m. 

Uccle   SR,  = +26m.5s.,    SR,  = +30m.39s.,   MN  =  +39-6m.  Paris  MN  = 

+  45-2m.  Strasbourg  SR,  =  +26m.52s.,  SR,  =  +31m.l2s.,  MN  =  +54 -em. 

Vienna     e=+18m.l2s.,      i=+22m.lSs.  "Zagi-eb     iSNW  = +22m.24s., 

MNW=+56-3m.  Padova         PR,  =  +  ISm.lOs.,         SR,  =  +  22m.54s. 

Moucalieri  :MN  =  +54-2m.  Belgrade  PR,  =  +  12m. 32s.,  PRo=  +13m.l7s., 

SR,  = +22m.24s.,  L  =  +44-7m.  Simla  SE  and  SN  diminished  by  10m. 

Tiflis  e=  +16m.0s.,  e=  +2Sm.l8s.  Calcutta  PE  =  +12m.7s.  Roeca 

di  Papa  eLN  =  +41-7m.  Granada  MN  =  +59  0ni.  San   Fernando 

MN  =  +64-9m.         La  Paz  (S)  =  +24m.57s.,  L=  +54-7m. 

July  2d.  20h.  6m.  48s.     Epicentre  37°0X.  20°-5E.  (as  on  1921  Oct.  25d.). 

A  =  +  -748,  B  =  +  -280,  C  =  +  -602  ;  D  =  +  -350,  E  =  -  -937  ; 

G  =  +  -564,   H  =  +  -211,  K  =  -  -799. 

The  epicentre  of  July  Id.  will  not  suit. 


A 

Az. 

P. 

0-C. 

s. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

2-8 

69 

0  40 

-   4 

(1   19) 

+    2 

1-3 

2-6 

Rocca  di  Papa 

7-6 

311 

e  3   36 

?S 

(e  3  36) 

+  10 

— 

— 

Belgrade 

7-8 

0 

e  1   59 

+    1 

i  3   30 

-    1 

— 

4-9 

Zagreb 

9-4 

341 

e  2   12 

-10 

— 

— 

e 

4-7 

61 

Uccle 

180 

325 

— 

— 

— 

— 

e 

9-9 

— 

Additional  readings:      Athens  gives  also  MN  =  +20m.  Rocca  di  Papa 

iPE  =  +4m.0s.,  iPN  =  +4m.5s.         Zagreb  MNW  =  +7-9m. 

July  2d.  21h.  23m.  4Ss.     Epicentre  SO'-ON.  90°-0W.  (as  on  1917  July  4d.). 

A=000,  B  =  --866,  C  =  +  -500;         D  =  -1000,  E=-000; 
G=000,  H=--500,  K  =  --866. 


M. 


5-8 
e3   52-7  —  —  —  — 

Ithaca  gives  also  P  =  +  3m. 22s. 

July  2d.  Readings  also  at  Oh.  (Florence),  3h.  (near  Hokoto),  8h.  (Pompeii, 
Zi-ka-wei,  and  near  Tokyo),  lOh.  (Taihoku),  12h.  (Kobe),  14h.  (La  Paz), 
15h.  (Batavia  and  Cape  Town),  16h.  (Sydney  and  Adelaide),  21h.  (near 
Tokyo). 

July  3d.  5h.  29m.  16s.     Epicentre  8°-5S.  67°0E. 

A  =  +  -386,   B  =  +  -910,  C  =  -  148  ;  D  =  +  -920,  E  =  -  -391  ; 

G  =  --058,  H  =  -136,  K  =  --989. 

A       Az.  P.       O-C.  S.  O-C.         L.         M. 


ery  doubtful. 

The  above  is  the  only  previously  adopted 

origin 

in  th( 

bourhood. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

Chicago 

11-9 

9 

— 

— 

— 

— 

c  6-6 

Ann  Arbor 

13-3 

20 

3   18 

+    1 

5  54 

+    3 

6-7 

Georgetown 

13-9 

47 

e  3  36 

+  11 

5  57 

-   9 

. — 

Washington 

13-9 

47 

— 

— 

e  5     5 

-61 

— 

Cheltenham 

13-9 

48 

e  4  48 

+  83 

— 

— 

— 

Ithaca 

16-5 

37 

e  3  52 

-   7 

— 

— 

— 

Colombo 

20  0 

40 

4  44 

+   3 

8  44 

+  21 

10-3 

11-5 

Kodaikanal 

21-4 

29 

8  56 

?S 

(8  56) 

+    3 

11-2 

120 

Bombay 

28-0 

12 

10  47 

?S 

(10  47) 

-12 

— 

— 

Batavia 

39-5 

90 

i  7   44 

-   7 

— 

— 

— 

— 

Simla 

E. 

40-8 

13 

14     8 

?S 

(14     8) 

-10 

e  18-4 

— 

N. 

40-8 

13 

13  38 

?S 

(13  38) 

-40 

e  18-5 

— 

Capetown 

51-2 

232 

26  44 

?L 

— 

— 

(26-7) 

— 

Helwan 

51-5 

322 

9   11 

-   6 

16  29 

-   9 

— 

42-7 

Tiflis 

54-2 

343 

e  8  50 

-44 

— 

— 

e  21-7 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

s 

0-C 

L. 

M. 

„ 

o 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Honsr  Kong 

55-5 

58 

17   42 

?S 

(17 

42) 

+  14 

— 

32-2 

Manila 

58-3 

68 

e  10  23 

+  22 

— 

— 

— 

Taihoku 

62-8 

57 

— 

— 

— 

— 

c  31-7 

— 

Zi-ka-wei            z. 

65-4 

50 

10   5S 

+  11 

e  18 

50 

-40 

— 

38-4 

Rocca  di  Papa 

70-6 

323 

1  11   23 

+    2 

— 

— 

— 

— 

Za^eb 

70-9 

327 

i  11   23 

+    1 

i  20 

38 

+    1 

42-7 

— 

Vienna                z. 

721 

330 

i  11  30 

-    1 

— 

— ■ 

— 

— 

Moncalieri 

75-4 

323 

10  35 

-76 

20 

49 

-41 

30-8 

— 

Strasbourg          z. 

771 

327 

12     0 

-    2 

21 

47 

-    3 

e  34-7 

— 

Hamburg: 

78-4 

331 

e  12     8 

-    1 

e  22 

2 

-    3 

e  42-7 

49-7 

Tortosa               x. 

78-4 

318 

12   12 

+    3 

e  22 

7 

+    2 

e  46-7 

— 

Upsala 

78-8 

338 

e  12   11 

-    1 

e  22 

5 

-    5 

e  351 

— 

Uccle 

80-0 

327 

e  12  17 

-    2 

e  22 

19 

-   4 

— 

— 

Granada 

80-0 

312 

i  12   25 

+    6 

e  22 

38 

+  15 

— 

— 

De  Bilt 

80-2 

329 

— 

22 

26 

+    1 

e  39-7 

— 

Kew 

83-0 

325 

— 

— 

— 

- 

— 

— 

61-7 

Coiinbra 

84-7 

312 

e  22  58 

?S 

(e  22 

58) 

-18 

e  44  0 

— 

Stonyhurst 

85-1 

327 

e  23   14 

?s 

(e  23 

14) 

-    6 

— 

56-2 

Bidston 

85-3 

327 

— 

— 

— 

— 

— 

56-7 

Eskdalemuir 

861 

329 

— 

— 

e  23 

19 

-12 

43-7 

— 

Additional   readine:s   and    notes:     Batavia    srives    also   i=+8m.29s.         Tiflis 
e= +10ni.26s.,    +12m.26s.,   and    +18m.508.  De   Bilt   eLN  =  +41-7m. 

Coimlira  eLN  =  +45  0m. 


July  3d.  8h.  21m.  45s.     Epicentre  37'-5X.  19°-7E.  (as  on  Id.). 


Athens 

Rocca  di  Papa 
Belgrade 
Za^eb 
Hamburg 


3-2 
6-8 
7-3 
8-8 
17-4 


Az. 

81 

311 

4 

341 

340 


m.  8. 
el  4 
e  3  39 
e  1  35 
e  2   15 


O-C. 

8. 

+  14 

?L 

-16 

+    2 


O-C. 


e  3   19        +1 


L. 
m. 

e  1-7 
(6  3-6) 


M. 
m. 
2-4 


3-6 

5-4 


Additional  readings  :   Athens  gives  also  MN  =  +2  •2m. 
+  4m.27s.,  iPE  =  +4m.39s.         Zagreb  MNW  =  +8-4m 


—      e  9-2 
Rocca  di  Papa  iPN  = 


Julv  3d.  Readings  also  at  2h.  (Port  au  Prince,  Zi-ka-wei,  and  near  Tokyo), 
6h.  (Cipolletti),  9h.  (near  Belgrade),  lOh.  (Simla),  12h.  (Zi-ka-wei),  13h. 
(Batavia,  Manila,  Zi-ka-wei,  and  near  La  Paz),  15h.  (Tiflis),  20h.  (near 
Taihoku),  21h.  (near  La  Paz). 


July  4d.     Readings  at  5h.  (Riverview  and  Wellington),  13h.  (Toronto  and  Tacu- 
baya),  19h.  (Athens). 


July  5d.  18h.  35m.  36s.     Epicentre  54°0N.  160°-5W.  (as  on  July  2d.). 

A  =  -  -554,  B  =  -  196,  C  =  +  -809  ;         D  =  -  -334,  E  =  +  -943  ; 


•763.  H  =  -  270,  K  =  -  588. 


Berkeley  z.       305 

Honolulu  32-7 

Chicaco  48  1 

Bidston  710 

De  Bilt  73  2 

Uccle  74-4 

Strasbourg  76  9 

Vienna  z.       77  7 

Zagreb  80  1 

Tiflis  81-8 

Coimbra  N.       82  8 

Rocca  di  Papa  e.       84  1 
N.       84  1 

Additional  readings  : 
+  454m. 


Az. 

105 

175 

74 

13 

8 

9 

7 

2 

2 

343 

22 

6 

6 


P. 


28   24 

e  11  46 

12     0 

i  12     5 

e  12  21 

66  30 
e  12  42 
i  12  36 


O-C. 


-  1 

-  7 


S. 


15  44 
32  29 
21  6 
21   24 


c  22  24 


23   12 
23     6 


0-C. 


-11 

?L 

+    2 
+    5 


m. 

e  150 

e  15-2 

28-2 

(32-5) 

c  36-4 

c  38^4 

444 

c  36-4 
e  47-4 


M. 
m. 


17-8 


44-4 
43  6 


58-4 


Honolulu  gives  also  eN  =  +15m.248.         De  Bilt  MN  = 


Ill 

July  5d.  20h.  20in.  Os.     Epicentre  38°-5N.  14-1°-5E.  (as  on  1917  June  14d.). 

A  =  -  -637,  B  =  +  -455,  C  =  +  -623  ;  D  =  +  -581,  E  =  +  -814  ; 

G  =  --507,  H  =  +-361,  K=--783. 


A 

Az. 

P. 

0-C 

S. 

O-C 

L. 

M. 

o 

o 

m.  s. 

s. 

ni.  s. 

s. 

ni. 

ni. 

Mizusawa       E. 

2-7 

283 

0  33 

-    9 









Tokyo 

4-7 

235 

i  1   20 

+    7 

1   49 

-20 

2-3 

2-4 

Nagoya 

6-9 

243 

1   42 

-    3 

(2   52) 

-15 

2-9 

3-6 

Osaka 

8-2 

245 

2     8 

+    4 

(3   30) 

-12 

3-5 

4-6 

Kobe 

8-4 

246 

2     3 

-    4 

2   41 

? 

3-3 

40 

Zi-ka-wei 

20-2 

256 

e  4  31 

-12 

e  7   58 

-29 

Hong  Kong 

30-5 

244 

11      0 

IS 

(11      0) 

-43 





Apia 

66-4 

133 

35  33 

?L 

— 

(35-6) 

36  0 

Upsala 

72-4 

3H5 

e  11  34 

+    2 

e  21     3 

+    8 

e  381 

45-8 

Riverview 

72-6 

175 

— 

— 

— 

e  41-4 



Konigsberg 

751 

330 

i  11   50 

0 

— 



e  38-7 

470 

Hamburg 

79-9 

335 

i  12   18 

0 

— 

— 

e  410 

490 

Edinburgh 

81-6 

342 

— 

— 

— 

— 

e  450 

Vienna             z. 

81-8 

329 

i  12   28 

-  1 

e  23     0 

+  16 

480 

Eskdalemuir 

82-2 

342 

— 

— 

— 

48-0 

Belgrade 

82-7 

324 

e  16  33 

?PR. 

— 



33-8 



De  Bilt 

S2-7 

336 

— 

— 

22  48 

-    6 

e  390 

47-3 

Stony  hurst 

83-3 

341 

— 

— 

— 

— 

54  0 

Bidston 

83-9 

341 

13   44 

+  63 

24     0 

+  52 



550 

Zagreb 

83-9 

327 

12   39 

-    2 

— 

e  430 

53-4 

Uccle 

841 

336 

e  12  38 

—    5 

e  23  42 

+  33 

e  390 

520 

Kew 

84-9 

340 

— 

— 

— 

55  0 

Strasbourg 

84-9 

333 

12   44 

-    3 

23  37 

+  19 

450 

Oxford 

85-0 

340 

— 

— 

i  23     9 

-10 

43  0 

53-5 

Rocca  di  Papa 

88-5 

324 

i  13     2 

-    6 

e  23  36 

-22 

55-6 

Coimbra 

97-4 

340 

— 

— 

— 

— 

e  490 



La  Paz 

143-9 

62 

19  58 

[  +  11] 

— 

— 

— 

Additional  readings  :  Mizusawa  gives  also  PN  =  +34s.  Osaka  MN  =  +4  -301. 
Kobe  MN  = +4-4m.  Upsala  MN  = +45 -Om.  Hamburg  MN  =  + 44  0m. 
Belgrade  e= +17m. 6s.  and   +lSm.52s.,  eL  =  +20-5m.,  L=+21-5m.  De 

Bilt  MN=+510m.  Zagreb  MNW  =  +460m.  Rocca  di  Papa  PR, 

=  +16m.30s.,  eSN= +23m.24s.,  L  =  +58-2m. 


July  5d.     Readings  also  at  5h.  (Merida  and  Colombo),  6h.  (Batavla),  14h.  (Manila 
and  Batavia).  17h.  (Vienna),  18h.  (near  Tokyo). 


July  6d.     Readings  at  2h.  (Apia),  3h.  (near  La  Paz),  5h.  (Mizusawa),  7h.  (Apia), 
13h.  and  14h.  (near  Mizusawa),  18h.  (near  La  Paz),  23h.  (Riverview). 


July  7d.  Readings  at  Ih.  (near  Colima),  7h.  (Colombo),  14h.  (La  Paz),  16h. 
(Rio  Tinto  and  near  Zmieh),  17h.  (Nagoya  (2),  near  IMizusawa  (2),  and 
near  Tokyo  (3)  ),  19h.  (near  Tokyo  and  near  Mizusawa),  20h.  (Pompeii 
and  Rocca  di  Papa),  21h.  (Rocca  di  Papa  (2)  ). 


July  8d.  Readings  at  2h.  (near  Osaka,  Mizusawa  (2),  and  Tokyo  (2)  ),  3h.  (Rocca 
di  Papa),  4h.  (Malaga  and  near  Granada),  9h.  (near  Mizusawa),  12h.  (La 
Paz),  14h.  aud  15h.  (near  Mizusawa),  18h.  (near  Tacubaya),  21h.  (Manila). 


July  9d.  Readings  at  3h.  (near  Batavla),  9h.  (Taihoku.  Zi-ka-wei,  Manila,  and 
Hong  Kong),  12h.  (Zagreb),  14h.  (near  Tacubaya),  Ifih.  (near  Zurich 
and  near  Rocca  di  Papa),  17h.  (Stonyhurst). 
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Jvdy  lOd.  9h.  37m.  57s.     Epicentre  15°-2S.  61°0W.  (as  on  1919  Sept.  16d.). 

A  =  +  -468,  B  =  -  -844,  C  =  -  -262  ;  D  =  -  •875,  E  =  -  -485  ; 

G  =  -127,  H  =  +  -229,  K  =  --965. 

A  depth  of  focus  0  050  is  assumed  on  the  evidence  of  La  Paz.  Without  tliat  the 
other  observations  could  be  satisfied  by  moving  the  epicentre  some  8°  or  9° 
north. 


Corr. 

for 

Focus 

A 

Az. 

P. 

0-C. 

g 

0-C. 

L. 

M. 

(, 

g 

Q 

ra.    s. 

s. 

m. 

s. 

s. 

m. 

m. 

La  Paz 

-0-3 

7-0 

258 

i  1    51 

+  9 

_ 

- 



3-1 

3-2 

Andalgala         n. 

-1-1 

13-3 

201 

2    57 

-   5 

- 

- 

— 

4-4 

4-6 

Pilar 

-1-4 

16-7 

188 

— 

— 

- 

- 

— 

4-7 

11-2 

Mendoza 

-2-4 

18-9 

200 

2     15 

-104 

- 

- 

— 

2-4 

3-0 

CipoUetti 

-2-6 

24-6 

193 

— 

— 

(9 

3) 

-  2 

9-0 

100 

Tacuba.va          r. 

-4-9 

51-1 

313 

8    26 

-15 

15 

56 

+  25 

— 

— 

N. 

-4-9 

51-1 

313 

8     24 

-17 

15 

1 

-30 

— 

— 

Washington 

-5-3 

56-1 

347 

— 

— 

el7 

3 

+  34 





Ithaca 

-5-5 

59-4 

350 

e9    37 

+  5 

el7 

17 

+   9 

— 

— 

Northfield 

-5-5 

60-3 

351 

— 

el6 

3 

-76 





Chicago 

-5-6 

62-0 

340 

9    48 

0 

17 

35 

-   4 

— 

— 

Ottawa 

-5-6 

62-1 

350 

9    56 

+  7 

17 

53 

+  13 

25-6 



Coimbra 

-60 

73-9 

40 

11     15 

+  12 

20 

21 

+  20 

29-0 

— 

Granada 

-60 

75-1 

45 

i  11     14 

+  2 

i  20 

32 

+  17 

6  33-0 

38-6 

Algiers 

-6-2 

79-6 

48 

11     41 

+  3 

21 

3 

-   4 



— 

Tortosa 

-6-2 

79-8 

43 

11     41 

+  1 

21 

13 

+  4 

e33-0 

34-5 

Bidston 

-6-4 

84-5 

31 

13     58? 

+  110 

18 

3 

?PH, 

— 

28-0 

Kevv 

-6-4 

84-9 

33 

— 

— 

- 

- 

— 

— 

22-0 

Paris 

-6-4 

85-1 

37 

(e  12      3) 

-   8 

_ 

- 



e  12-0 



Eskdalemuir 

-6-4 

85-5 

30 

el2    13 

-   1 

i21 

45 

-28 

— 



Zurich 

-6-5 

88-0 

40 

12    21 

-   7 

21 

59 

-42 





Strasbourg 

-6-5 

88-0 

40 

12     22 

-  6 

22 

0 

-41 

e  35-0 



De  Bilt 

-6-5 

88-3 

35 

— 

— 

i22 

2 

-42 

e36-0 

— 

Rocca  di  Papa 

-6-5 

88'4 

47 

i  12    21 

-   9 

- 

- 

— 

— 

12-6 

Padova 

-6-5 

89-3 

42 

— 

— 

22 

11 

-44 

— 

. — 

Hamburg 

-6-5 

91-4 

35 

e  17      3 

?PR, 

i  22 

19 

-59 

47-0 



Zagreb 

-6-5 

921 

43 

e  12    51 

0 

122 

22 

-64 

52-0 



Manila 

— 

178-0 

252 

e24    40 

?PR, 

- 

- 

-- 

— 

— 

Additional  readings  and  notes  :    Andalgala  readings  have  been  increased  by 
12  min.  Ithaca  gives  also  e=+12m.4s.  Chicago  SRi  =  +21m.6s. 

Ottawa  i  =  +18m.48s.,   eE  = +21m.23s.,   To  =9h.38m.0s.  Eskdalemuir 

eZ  = +14m.21.s.  and   +15m.55s. 

July  lOd.     Readings  also  at  3h.  (Tiflis    and  Rocca  di  Papa),  8h.  (Taihoku),  9h. 
Malaga  and  near  Granada),  13h.  (Malaga  and  near  Granada). 


July  lid.  14h.  13m.  Os.     Epicentre  22°-3N.  143°-2E.  (as  on  1920  Jan.  12d.). 
A  =  -  -741,  B  =  +  -554,  C  =  +  380  ;  D  =  +  -599,  E  =  +  -801  ; 


Tokyo 

Nagoya 

Osaka 

Kobe 

Nagasaki 

Mizusawa 

Manila 

Batavia 

Konigsberg 

Hamburg 

Zagreb 

De  Bilt 

Eskdalemuir 

Uccle 

Strasbourg 

Kew 

La  Paz 


G  =  -  -304,  H  =  +  -227,  K  =  -  -925. 


13-7 
140 
141 
14-2 

15-8 
16-9 
22-5 
45-(5 
88-6 
94  0 
96-8 
97 -0 
97-3 
98-4 
98-7 
99  -5 
149-9 


Az. 

34°8 
338 
333 
332 
314 
355 
254 
236 
.331 
334 
326 
336 
342 
335 
330 
340 
85 


e  4 

2 


3  27 
3  31 
3  50 


4 
o  5 

i  7 


0-C. 

s. 
4-41 
-34 

0 
+  2 
+  1 

0 
-11 
-50 


19  46  [-101 


S. 
m.  s. 


(7   8) 


23  1 
e  23  0 
i  23  44 
e  23  47 
e  23  48 
e  23  54 


O-C. 


-  58 
-116 
-100 
-99 
-101 
-106 


c  6-8 


—  9-8 


47-4 
45  0 
490 
e  48-0 
e  39-0 
e  49-0 
e  51-0 


Additional  readings  :    Kolie  gives  also  MN  =  +4  •5m.  MizusaAva  S  is 

as  the  P  of  a  suliscquent  shock  close  to  Mizusawa,  for  which    S  — 1' 
Zi-ka-wei  (A  =2r-3),  gives  simply  I4h.         De  Bilt  MN  =  +55 ■6m. 
dalemuir  e=+26m.2s..  eS?  = +31m.l7s. 


M. 
m. 
7-0 


6-8 
6-4 


54-7 


24-0 


given 

=  118. 

Esk- 


113 

July  lid.     Readings  also  at  21h.  (Algiers). 

July  12d.  51i.  11m.  46s.     Epicentre  35°-0N.  24°-0B.  (as  on  1920  Sept.  6d.). 

A  =  +  -748,  B  =  +  -333,  C  =  +  -574  ;  D  =  +  -407,  E  =  -  914  ; 

G  =  +  -524,  H  =  +  -233,  K  =  -  -819. 

A       Az.  P.         O-C.         S.  O-C.        L.  M. 

-  „  m.  s.  s.         m.  s.  6.  m.  m. 


Athens 

2-9 

356 

0  51 

+    6 

(il  17) 

-   3 

i  1-3 

1-4 

Pompeii 

9-4 

310 

0  3     4 

+  42 

— 

— 

— 

Belgrade 

10-2 

346 

e  2  30 

-   3 

e  4  37 

+    2 

— 

5-3 

Rocca  di  Papa 

111 

311 

e  2  50 

+    4 

(e  4  38) 

-19 

— 

5-5 

Zagreb 

12-5 

332 

e  2  44 

-22 

— 

— 

— 

60 

Strasbourg 

181 

324 

— 

— 

e  8   14 

+  32 

— 

— 

TJcole 

21-2 

324 

— 

— 

— 

— 

e  10-2 

— 

Be  Bilt 

21-7 

328 

— 

— 

— 

— 

e  10-5 

11-4 

Eskdalemuir 

27-6 

326 

— 

— 

— 

— 

13-2 

— 

Additional   readings   and   notes:      Athens   PN  =  +52s.,   iPE  =  +53s.,   MN  = 
+  l-9m.  Belgrade  eP  =  +3m.59s.  Rocca  di  Papa  eNE  =  +2m.56s., 

eE=+3m.38s.     S  is  given  as  PR,.         Zagreb  MNW  =  +7  1m. 


July  12d.  Readings  also  at  4h.  (Kobe,  Nagasaki,  and  Osaka),  5h.  (near  Tacu- 
baya),  6h.  (Hamburg  and  Rocca  di  Papa),  9h.  (near  Tokyo),  llh.  (Rocca 
di  Papa  and  Pompeii),  19h.  (Manila). 


July  13d.  Ih.  22m.  46s.     Epicentre  43°-2S.  148°-5E. 

A  =  -  -622,  B  =  +  -381,  C  =  -  -685  ;         D  =  +  -522,  E  =  +  ■853: 
G  =  +  -584,  H  =  -  -358,  K  =  -  -729. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

g 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Melbourne 

6°0 

332 

1  32 

0 

2  44 

0 

3-5 

4-3 

Riverview 

9-5 

13 

— 

— 

— 

— 

e  3-9 

— 

Sydney 

9-5 

13 

2   20 

-   3 

(4     2) 

-14 

4-0 

4-9 

Adelaide 

11-3 

314 

e3   14 

+  25 

e  5   14 

+  12 

— 

8-2 

Christchurch 

17-5 

99 

7   38 

?S 

(7   38) 

+   9 

11-3 

12-2 

De  Bilt           E. 

1541 

303 

— 

— 

— 

— 

e  88-2 

— 

Uccle 

154-7 

300 

— . 

— 

— 

— 

• — 

84-2 

Eskdalemuir 

158-2 

313 

— 

— 

— 

— 

82-2 

— 

Stonyhurst 

158-2 

310 

— 

— 

— 

— 

— 

96-2 

Additional  readings  and  notes  :    Christchurch  readings  have  been  increased  by 
10m.         De  But  gives  also  eLN  =  +86 -201. 


July  13d.  4h.  5Sm.  Os.     Epicentre  6°-3N.  123°-2E.  (as  on  1922  June  24(1.). 
A  =  -  -544,  B  =  +  -832,  C  =  +  -110  ;  D  =  +  -837,  E  =  +  -548  : 

G  =  -  -060,  H  =  +  -092,  K  =  -  -994. 

A       Az.           P.       O-C.          S.           O-C.          L.  M. 

„          o          m.  s.         s.           m.  B.            s.  m.  m. 

Manila                        8-6     346      e  2     6      -   4            5  50         ?L  7-6  8-2 

Taihoku                  18-8     355          4  30      +3            7   51         -    7  10-4  — 

Batavia                   20-6     233          5     9      +21         19     7         +31  e  23-4  — 

Zi-ka-wei                25-0     356      e  5  15      -23        e  9  30        -33  —  14-7 

Kobe                        30-5        21          6  25      -    8            —                —  14-5  17-5 

Osaka                      30-6        21          6  45      +11            —                —  —  19-6 

Tokvo                     33-1       25       i7     5      +   8    (el3     1)      +35  e  130  17-4 

Colombo                  43-0     273        10     0          ?            14  48              0  19-0  31-0 

Adelaide                  43-8      161          —              —114   48        -11  e  22-0?  26-4? 

Kodaikanal            45-5     278        14   24        ?S          (14   24)       -57  27-2  31-4 

Riverview               48-1      148    ell   27      ?PR,     e  15   48        -    7  e  26-7  — 

Simla            N.       49-7     309         —             —      e  16     0        -15  —  — 

Coidinued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Tiflis 

77-2 

313 

e 

12  18 

+  16 

e  22     6 

+  15 

e  37-0 

45-2 

Honolulu 

77-3 

70 

— 

— 

e  21     0 

-52 

— 

— 

Helwau 

88-4 

300 

e 

13      5 

-    2 

24     0 

+    4 

— 

62-0 

Konigrsberg 

921 

327 

23   57 

?S 

(23  57) 

-39 

51-3 

— 

Vieuna 

96-3 

321 

e 

17   36 

?PRi 

— 

— 

— 

54-0 

Zasrreb 

97-2 

318 

e 

17   54 

?PR, 

— 

— 

e  48-0 

55-0 

Hamburi? 

98-2 

326 

— 

— 

e  25     0 

-38 

e  50-0 

54-0 

Rocca  di  Papa 

100-8 

314 

e 

15   18 

+  64 

e  25  42 

-21 

e  4S-5 

— 

Strrtsbour-;' 

101-5 

321 

e 

19      0 

?PR, 

— 

— 

e  56-0 

— 

De  Bilt 

K. 

101-6 

325 

^ — 

— 

e  24     6 

-125 

e  49-0 

57-2 

N. 

101-6 

325 

— 

— 

e  25  49 

-22 

— 

53-6 

Dyce 

N. 

102-6 

334 

— 

— 

e  25   26 

-54 

50-9 

57-3 

Uccle 

102-6 

325 

— 

— 

c  25   IS 

-62 

e  48-0 

57-2 

Besancon 

103-2 

321 

— 

— 

— 

— 

56-0 

— 

Ediubursh 

103-8 

332 

— 

— 

— 

— 

54-0 

— 

Eskdaleniuir 

104-2 

331 

— 

— 

c  25  30 

-65 

49-0 

58-4 

Paris 

104-5 

323 

— 

— 

e  32     4 

?SRi 

e  52-0 

60-0 

Stouyhurst 

104-6 

330 

e 

31   30 

?SR, 

42  30 

1 

57-5 

66-0 

Kew 

104-8 

328 

— 

— 

— 

— 

— 

68-0 

Bidston 

105-2 

330 

— 

— 

35   35? 

?SRi 

— 

52-7 

Oxford 

105-2 

328 

— 

— 

i  25  38 

-66 

521 

64-9 

Tortosa 

N. 

109-5 

317 

— 

— 

— 

— 

e  53-0 

60-1 

Granada 

114-1 

315 

— 

— 

— 

— 

e  57-0 

68-5 

Coimbra 

115-9 

320 

e 

13  35 

-110 

26  30 

-107 

e  52-5 

— 

Chicago 

124-3 

27 

— 

— 

e  27      0 

-141 

77-3 

— 

Ottawa 

125-6 

15 

e 

20   55 

?PR. 

— 

— 

60-0 

— 

La  Paz 

165-0 

134 

16  27 

? 

— 

— 

(60-6) 

— 

Additional  readings  and  notes  :  Manila  gives  also  MN  =  +8-5in.  Zi-ka-wei 
PSN  = +9m.49s.,  PSE  = +9m.54s.,  MN  =  +14-8m.  Kobe  MN  =  +16-6m. 
Osaka     MN  =  +20-0m.  Adelaide     iSRi  = +18m.48s.  Rivervievv 

eS  =  +19ni.28s.  Simla    eN  =  +14m.6s.  Rocca    di    Papa    ePE  = 

+  16m.57s.,    iPN  = +17m.29s.,    eS  =  +32m.l5s.  Dyce    iN  = +28m.l6s. 

Eskdalemuir     e?  =  +  33m. 45s.,     e  =  +38m.30s.,     MN  =  +57 -9m.  Paris 

MN  =  +58 -Om.         La  Paz  readings  are  given  as  P  of  separate  shocks. 


July  13d.  Readings  also  at  3h.  (Pompeii  and  near  Rocca  di  Papa),  9h.  (La  Paz), 
lOh.  (Colombo,  Manila,  Zi-ka-wei,  Batavia,  and  Simla),  llh.  (De  Bilt 
and  La  Paz),  13h.  (Manila),  17h.  (De  Bilt),  20h.  (La  Paz),  21h.  (Taihoku, 
De  Bilt,  Manila,  Zi-ka-wei,  Hong  Kong,  Eskdalemuir,  and  Uccle). 


July  14d.  9h.  19m.  24s.      Epicentre  38°-0N.  128"-0E. 

A  =  -  -485,  B  =  +  -621,  C  =  +  -616  ;         D  =  +  -788,  E  =  +  -616  ; 
G  =  --379,  H  =  +-485,  K=--788. 

A       Az.  P.       O-C.         S.         O-C.        L.  M. 


3 

J, 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Kobe 

6-6 

118 

1   41 

0 

— 

— 

3-6 

5-7 

Osaka 

6-9 

117 

2      3 

+  18 

• — 

— 

3-6 

4-5 

Nagoya 

7-7 

110 

1    53 

-    4 

— 

— 

3-5 

3-6 

Tokyo 

9-7 

101 

i  2   24 

-    2 

— 

— 

i  2-9 

3-3 

Mizusawa 

K. 

10-3 

80 

2   34 

0 

4  34 

-   3 

— 

— 

N. 

10-3 

80 

2  31 

-   3 

4   35 

-    2 

— 

— 

tu 


Manila  24-2     197      e  7     6  1  —  —  —  — 

Additional  readings  :    Kobe  gives  also  MN  = +4 -6m.  Osaka  MN  = +4-0m. 

Tokyo  MN  =  +3 -2m. 


J\ily  14(1.  Readings  also  at  2h.  (Batavia),  3h.  (Batavia,  Manila,  Zi-ka-wei, 
Adelaide,  Riverview,  and  near  Christchurch),  4h.  (De  Bilt  and  Uccle), 
5h.  (Ue  Bilt  and  Uccle),  llh.  (near  Tokyo  and  Mizusawa),  15h. 
(Nagasaki),  18h.  (near  Rocca  di  Papa). 


July  15d.  lU-adings  at  31i.  (Osaka,  Kobe,  and  Taihoku),  6h.  (La  Paz).  15h. 
(Ija  Paz  and  near  Tucubaya),  17h.  (Taihoku),  20h.  (Riverview  and  near 
Christchurch). 


115 


July  16d.     Readings  at  2h.  (Bidston),  8h.  (La  Paz),  llh.  (Paris),  19h.  (Oaxaca), 
20h.  (neai  ^Mizusawa),  231i.  (Manila). 


July  17d.  Readinss  at  Oh.  (near  Granada),  4h.  (Christchurch,  Melbourne, 
Tortosa,  and  Manila),  oh.  (near  La  Paz),  13h.  (near  Tokyo),  19h.  (La 
Paz),  21h.  (Zi-ka-wei  and  near  Manila). 


July  18d.  Readings  at  3h.  (Colombo  and  MoncaJieri),  4h.  (Merida),  7h.  (near 
Algiers),  8h.  (Bidston),  9h.  (Christchurch,  Rivervlew,  Adelaide,  and 
Colombo),  18h.  (Batavia),  22h.  (Batavia  and  Manila). 


July  19d.  12h.  54m.  50s. 
A=-451, 


Epicentre  25° ■5N.  120° -DE. 


B  =  +  -782,  C  =  +  -431  ;         D  =  +  -866 
G  =  -  -215,  H  =  +  -373,  K  =  -  -903. 


Taihoku         e. 

Hokoto 

Zi-ka-wei 

Hong  Kong 

Manila 

Nagasaki 

Tokyo 

Batavia 

Colombo 

Hamburg 

Zagreb 

De  Bilt 

Dyce  X. 

Strasbourg 

L'cele 

Edinburgh 

Eskdalemuir 

MoncaJieri 

Stonyhurst 

Kew 

Bidston 

Paris 

Oxford 

Coimbra 

La  Paz 

Additional  reading 
e=  -f-37m.l0s. 


86 


87 
87 
87 
98 
168 


Az. 

109 
206 

12 
240 
175 

47 

54 
204 
251 
326 
317 
326 
333 
322 
326 
332 
332 
320 
330 
328 
330 
324 
328 
323 

42 


P. 
m.  s. 
0  18 

0  34 
e  1  38 

1  40 
e  2  27 

2  58 
e  3  22 
e  7     4 

18  10 


e  45  40 


e  21   28 


0-C. 


-  5 
+  3 
+ 
+  5 
-17 
+  11 
-77 

-  3 
?SR, 


8      e  3 


i  12 


e  21   10 
e  23   10 


—  e  23  30 

—  e  23  33 
?L  — 


e  47   10 
i  23   20 

e  30  28 


20   16    [+   2] 


E  =  + 

500; 

O-C. 

L. 

M. 

8. 

m. 

m. 

?L 

0-5 
11 
(e  31) 

0-5 
1-4 
4  0 
4-7 

—  4-6  — 


+   9 


-80 
+  35 


45-2 
45-2 

—  e  43-2 

—  45-2 

—  e  46-2 

—  e  43-2 

—  e  44-2 

-  2       42-2 

-  1        47-7 

—  (e  45-7) 


-24 


e  55-2 

43-7 

e  53-2 


53-2 
491 


48-2 
56-2 
47-2 

51-7 
56-2 
59-0 
57-2 

48-7 


:      Zi-ka-wei  MN  =  +4-3m.,  MZ 
MoncaUeri  S?  =  +30m.37s. 


+  5  0m. 


Hamburg 


July  19d.  Readings  also  at  9h.  (Colombo),  12h.,  13h.  (2),  and  loh.  (Taihoku), 
16h.  (Zi-ka-wei  and  near  Manila).  17h.  (Taihoku  and  Nagasaki),  20h. 
(Taihoku  (2)  ),  21h.  (Taihoku  and  La  Paz). 


July  20d.  Readings  at  Ih.  (near  Taihoku),  Sh.  (Sydney,  Rivervlew,  La  Paz, 
Taihoku  (2),  Zi-ka-wei,  Manila,  and  Batavia),  lOh.,  llh.,  12h.,  and  16h. 
(Taihoku),  17h.  (La  Paz),  ISh.  (Algiers  and  Rocca  di  Papa),  20h. 
(Taihoku  (2)  and  La  Paz). 


July  21d.  Readings  at  Oh.  (Taihoku,  Wellington,  and  Manila),  Ih.  (Taihoku), 
3h.  (La  Paz  and  near  Rocca  di  Papa),  6h.  (Manila),  8h.  (Taihoku  (2)  ), 
12h.  (Taihoku),  17h.  (near  Tacubaya),  ISh.  (Dyce),  20h.  (Zi-ka-wei), 
21h.  (near-  Tacubaya),  22h.  (Zi-ka-wei  and  near  Tacubaya),  23h. 
(Taihoku  (2)  and  near  Mizusawa). 
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Jtdy  22d.  13h.  17m.  Os.     Epicentre  55°0X.  38"0E.  (as  on  1921  Oct.  2d.). 

A  =  +  -452,  B  =  +  -353,  C  =  +  -819  ;  D  =  +  -616,  E  =  -  -788  : 

G  =  +  -646,  H  =  +  -504,  K  =  -  -574. 

A        Az.  P.         0-C.  S.         0-C.        L.  M. 


Belgrade 

151 

235 

e  4   10 

+  30 

(6     0) 

-34 

6-0 

— 

Hamburg 

16-3 

277 

— 

— 

— 

e  7-0 

140 

Zagreb 

16-6 

246 

e  4   54 

+  54 

e  7     6 

-    3 

— 

8-7 

Strasbom-g 

19-6 

264 

e  3  55 

-41 

— 

— 

e  110 

— 

De  Bilt 

19-6 

275 

— 

— 

— 

— 

e  120 

— • 

Uccle 

20-5 

271 

— 

— 

e  8   24 

-10 

e  11-7 

— 

Monealieri 

21-7 

255 

— 

— 

e  8   21 

-38 

10-9 

— 

Eskdalemuir 

23-2 

288 

— 

— 

— 

— 

100 

— 

Algiers  29-9     247        11   34         ?S        (11   34)       +    2  —  — 

Additional  readings:    Belgrade  gives  Eilso  e=+5m.25s.,   L=+7  0m.  De 

Bilt  e=  +9m.08.         Zante  (A  =21=-7,  Az.  =225°)  gives  simply  13b. 13m. 


Jtdy  22d.  16h.  26m.  46s.     Epicentre  35=  OX.  22°-5E.  (as  on  1922  June  od.). 

A  =  +  -757,   B  =  +  -313,  C  =  +  -574  ;         D  =  +  -383,  E  =  -  -924  ; 
G  =  +-530,  H  =  +  -220.  K=--819. 


A 

Az. 

P. 

0-C 

3. 

0-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m 

s. 

s. 

m. 

m. 

Athens 

31 

18 

1     0 

+  11 

i  1 

51 

+  25 

21 

2-5 

Pompeii 

8-5 

315 

e  3  32 

?S 

(e  3 

32) 

-18 

— 

— 

Helwan 

91 

122 

2   15 

-    3 

3 

45 

-21 

— 

9-7 

Belgrade 

9-9 

352 

e  2   11 

-18 

— 

- 

— 

i  5-7 

6-9 

Rocca  di  Papa 

10-2 

314 

i  2  34 

+    1 

e  4 

32 

-   3 

— 

11-2 

Zagreb 

11-9 

337 

e  2  56 

-    2 

i  5 

15 

-    2 

e  6-3 

90 

Padova 

131 

325 

3   26 

+  12 

8 

50 

?L 

(8-8) 

12-2 

Vienna                z. 

140 

343 

e  3  33 

+   7 

16 

29 

+  21 

9-7 

Lemberg 

148 

4 

e  1   44 

} 

— 

— 

e  7-5 

8-9 

Monealieri 

150 

316 

e  3   47 

+    8 

6 

43 

+  11 

9-3 

14-4 

Algiers 

15-8 

282 

3  51 

+    2 

0 

+  10 

9-2 

13-7 

Ziu-ich 

161 

324 

e  3  56 

+    3 

e  7 

5 

+    8 

— 

— 

Barcelona 

17-2 

298 

e  4     9 

+    2 

e  7 

40 

+  18 

e  9-3 

— 

Besancon 

17-3 

320 

e  4  37 

+  28 

52? 

+  27 

13-2 

— 

Strasbourg 

17-4 

326 

4   10 

0 

25 

-    2 

e  10-2 

130 

Tortosa 

18-2 

295 

4   23 

+   4 

48 

+   4 

8-7 

— 

Tiflis 

18-7 

62 

e  5  32 

+  67 

e  9 

8 

+  73 

— 

12-5 

Konigsberg        e. 

19-9 

357 

i  4  38 

-    2 

8 

13 

-   8 

— 

12-7 

N. 

19-9 

357 

— 

— 

8 

19 

-   2 

— 

15-2 

Paris 

20-2 

320 

4   44 

+    1 

8 

29 

+   2 

12-2 

15-2 

Hamburg 

20-5 

339 

o  4   41 

-    6 

e  8 

43 

+   9 

e  12-2 

14-4 

Uccle 

20-5 

326 

c  4   46 

-    1 

e  8 

27 

-   7 

e  11-2 

De  Bilt 

21  1 

329 

4   57 

+    3 

8 

53 

+   7 

11-7 

151 

Granada 

21  1 

284 

i  4  51 

-    3 

i  9 

4 

+  18 

i  13-7 

18-4 

Kew 

23-2 

322 

— 

— 

— . 

— 

— 

19-2 

Rio  Tinto 

23-5 

285 

10   14 

?L 

— 

— 

(10-2) 

23-2 

Oxford 

23-8 

322 

5   22 

-    4 

9 

41 

+    1 

160 

Coimbra 

24-9 

291 

e  5   23 

-14 

i  10 

5 

+   4 

e  13-9 

— 

Upsala 

25  0 

354 

5  32 

-    6 

10 

0 

-   3 

e  14-8 

17-8 

Bidston 

25-7 

324 

6      1 

+  16 

11 

24 

+  68 

— 

17-3 

Eskdalemuir 

26-9 

328 

e  5  53 

-    4 

10 

27 

-12 

14-2 

15-9 

Edinburgh 

27-2 

328 

— 

— 

e  10 

14 

-31 

— 

19-4 

Dyce                   N. 

27-7 

331 

— 

— 

e  10 

43 

-11 

15-6 

17-6 

Cape  Town 

690 

184 

38    14 

?L 

— 

- 

— 

(38-2) 

— 

Additional    readings    and    notes:      Athens    gives   also    MN  =  +2-6m..     To  = 
16h.26m.43s.  Belgrade   PR,  = +4m. 188.,   iSR,  = +5m.l78  Vienna 

PR,Z!  =  +4m.26s..  8?  =  +Sm.22s.,  SR,?  =  +  8m. 57s.  Lemberg  readings 

have  been  diminished  by  Ih.  Monealieri  MX  =  +11  ■4m.  Strasbom^ 

ePKN  -  +  4m.  14s..  MN  =  +lllm.  Tiflis  MN  =  +12-2m.  Konigsberg 

P  is  for  Z  component  ;    the  other  readings  are  as  entered.  De  Bilt  MN  = 

+  12-6m.  Coimbra  iSX  =  +  10m.l9s.,  T„  =16h.26m.l5s.  Upsala  MN  = 

+  18-8m.  Bidston  alternative  P  =  +8m.68.  Dyce  iX  =  +  11m. 23s. 
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July  22(1.  Readings  also  at  3h.  (Zi-ka-wei),  4h.  (Manila.  Colombo  (2),  Zi-ka-wei, 
and  De  BUt),  8h.  (La  Paz),  12h.  (Apia),  19h.  (La  Pa^),  20h.  (near  Rocca 
di  Papa  and  Pompeii). 


July  23d.  Readings  at  4h.  (near  Granada),  7h.  (near  Rocca  di  Papa  (2)  and  near 
Batavia),  8ii.  (Zi-ka-wei),  12h.  and  15h.  (Taihoku),  17h.  (La  Paz),  19h. 
(Tiflis),  20h.  (Apia). 


July  24d.  Readings  at  Oh.  (Coimbra  and  De  Bilt),  Ih.  (Eskdalemuir),  6h. 
(Taihoku  (2)  ),  12h.  (La  Paz),  13h.  (Hong  Kong  and  Taihoku),  16h. 
(Taihoku),  18h.  (Algiers),  19h.  (near  Mizusawa). 


July  25d.  Readings  at  31i.  (Puebla  and  Colombo),  4h.  and  7h.  (Taihoku),  9h. 
(Batavia),  lOh.  (Bidston,  Ottawa,  and  neeir  Merida  and  Tacubaya),  13h. 
(Manila),  15h.  (Taihoku),  16h.  (near  Zurich). 


July  26d.  6h.  31m.  Os.     Epicentre  50°  ON.  50°  OW. 

A  =  -h  -413,  B  =  -  -492,  C  =  4-  -766  ;         D  =  -  -766,  E  =  -  -643  ; 
G  =  +  -492,   H  =  -  -587,  K  =  -  -643. 

M. 


19-3 


Very  rough. 

A 

Az. 

P. 

0  -c.      s. 

O-C. 

L. 

„ 

m.  8. 

s.        m.  s. 

s. 

m. 

Ottawa 

17°  8 

265 

e  4   14 

-    1      e  7   37 

+    1 

e  91 

Washington 

221 

250 

— 

—         — 

— 

e  130 

Chicago 

27  1 

267 

— 

—   e  11   15 

+  32 

— 

Eskdalemuir 

28-3 

61 

— - 

—         — 

— 

130 

Bidston 

28-7 

65 

— 

—         — 

— 

160 

De  Bilt 

33-9 

65 

— 

—         — 

— 

e  17  0 

No  additional  readings. 


July  26d.  Readings  also  at  Oh.  (Malaga  (2)  and  Granada  (2)  ),  4h.  (Melbourne 
and  Wellington),  8h.  (Taihoku  and  Adelaide),  lOh.  (Zi-ka-wei  and 
Batavia  (2)  ),  llh.  (Zi-ka-wei),  16h.  (La  Paz),  20h.  (Zante),  22h.  (near 
Manila  and  near  Tokyo). 


July  27d.  3h.  Om.  54s.     Epicentre  35° •5N.  2°-5W. 

A  =  -f  -813,  B  =  -  036,  C  =  -f  -581  ;  D  =  -  -044,  E  =  -  -999 

G  =  +  -580,  H  =  -  -025,  K  =  -  -814. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

J, 

m.  s. 

8. 

m.  s. 

s. 

m. 

m. 

Ahneria 

1°4 

1 

— 



0  40 

+   1 

— 

— 

Granada 

1-9 

332 

i  0  25 

-   4 

— 

— 

— 

— 

Malaga 

2-0 

308 

— 

— 

— 

— 

10 

— 

Alicante 

3-2 

30 

1   10 

-f  20 

— 

— 

— 

— 

Tortosa 

5-8 

24 

1   30 

0 

2  39 

0 

2-8 

3-8 

Coimbra 

6-6 

318 

e  2  39 

?s 

3   21 

?L 

(3-4) 

3-6 

Coimbra  gives  also  MN  =  -f-3-7m..  To  =3h.2m.ie 


July  27d.  Readings  also  at  2h.  (Tiflis  and  Vienna),  5h.  (Merida,  Vera  Cruz, 
Taihoku,  and  Oaxaca),  9h.  (Lick),  lOh.  (Vera  Cruz),  13h.  (Apia),  15h. 
and  16h.  (La  Paz),  22h.  (Taihoku),  23h.  (Simla  and  Tacubaya). 
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Jvily  28d.  8h.  Om.  Os.     Epicentre  28''-5S.  71°-5W. 

A  =  +  -279,  B  =  -  -833,  C  =  -  -477  ;  D  =  -  -948,  E  =  -  -317 

G  =  -151,  H  =  +-453.  K  =  --879. 

A         Az.  P.        0-C.         S.  0-C.        I 


„ 

J, 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

AndalgaJa 

N. 

4-7 

80 

1  48 

+  35 

: 

— 

2-2 

2-5 

Mendoza 

5-2 

150 

0   18 

-62 



— 

0-9 

2-4 

Pilar 

7-3 

117 

1   54 

+   3 

(2  42) 

-36 

2-7 

4-0 

CipoUetti 

10-8 

166 

4  48 

?S 

(4  48) 

-    2 

5-2 

6-0 

La  Paz 

12-4 

15 

3     6 

+    1 

5  31 

+    2 

6-4 

8-1 

Chacareta 

E. 

12-7 

122 

2  54 

-15 

— 

— 

4-0 

4-2 

X. 

12-7 

122 

2  54 

-15 

— ; 

— 

4-6 

4-7 

Coimbra 

90-2 

43 

e  23     0 

? 

33   35 

? 

460 

— 

Eskdalenmii 

102-0 

33 

— 

— 

— 

— 

50-0 

— 

Uccle 

103-6 

39 

— ■ 

— 

— 

— 

e  53-0 

— 

Strasbourg 

104-4 

43 

— 

— 

— 

— 

e  50-0 

— 

De  BUt 

104-6 

38 

— 

— 

e  29  48 

+  190 

e  55-0 

64-0 

Additional    readings:     Andalgala    gives    also    LE  =  +l-6m.,    ME  = +2-9in., 
readings  all  increased  by  3m.  Pilar  MN  =  +3 -em.  Cipolletti  readings 

diminished  by  4m.         La  Paz  MN  =  +7  -8m.         De  Bilt  eLN  =  +57  -Om. 


July  28d.  23h.  43m.  Os.     Epicentre  32°-5N.  42°-0W.  (as  on  1920  Sept.  17d.). 


D  =  --669 

,  E  =  - 

-743  : 

K:  =  --843. 

•C.         S. 

0-C. 

L. 

M. 

i.         m.  s. 

8. 

m. 

m. 

10  51 

-    6 

12-4 

130 

—         — 

— 

e  14-0 

16-6 

9        14   45 

+  114 

(15-8) 

18-0 

-    e  13     4 

+    4 

14-8 

- — 

—         — 

— 

e  17-0 

— 

—         . — 

— 

15-0 

— 

-   e  13  44 

+    2 

e  16-5 

— 

-    e  13  58 

+    5 

e  16-9 

18-2 

-    e  14   21 

+  11 

e  18-0 

— 

—         — 

e  190 

20-0 

—         — 

— 

e  20-0 

25-0 

A  =  +  -627,   B  =  -  -564,  C  =  +  -537  ; 
G  =  +-399,  H  =  --36( 

A  Az.  P.        ( 

o  o  m.  8. 

Coimbra  27-9  64  — 

Tortosa           n.  34-4  63  — 

Bidston  34-7  42  7      2 

Eskdalemuir  35-3  39  — 

Edinburgh  35-6  39  — 

Dvce               N.  36-7  35  — 

Uccle  38-3  48  — 

De  Bilt  391  46  — 

Strasbourg  40-2  51  — 

Hamburg  42-2  43  — 

Rocca  di  Papa  43-8  61  — 

Additional    readings:     Coimbra    gives    also    eE  =  +6m.50s.,    eN  =  +7m.50s., 
LN  =  +ll-5m.  Bidston  alternative  P=  +7m.50s.,  the  reading  for  L  is 

recorded  as  an  alternative  S.         Dyce  iN  =  +21m.0s.  (?iL). 


July  28d.  Readings  also  at  7h.  (Batavia,  Manila,  and  Zi-ka-\vei),  8h.  (La  Paz), 
9h.  (near  Tokyo),  llh.  (Tokyo,  Zi-ka-woi.  and  near  Mizusawa),  121i. 
Uccle),  15h.  (Zi-ka-wei),  16h.  (La  Paz),  ISh.  (Manila  and  Zi-ka-\vei), 
19h.  (Colombo  and  De  Bilt),  21h.  (Taihoku),  22h.  (Zagreb,  Rocca  di 
Papa,  and  Pompeii). 


July  29d.  Readings  at  3h.  (near  Tokyo),  9h.  (La  Paz,  Mendoza,  Pilar,  and 
Cipolletti),  lOh.  (Strasbourg),  13h.  (Zi-ka-wei,  Manila,  and  Batavia), 
19h.  (Nagasaki  (2)  ),  20h.  (Dehra  Dmi,  Simla,  Upsala,  De  Bilt,  Honolulu, 
Za,Teb,  Hamburg,  Rocca  di  Papa,  Apia,  and  Vienna). 


July  30d.     Reading?  at  6h.  (La  Paz),  9h.  and  llh.  (Taihoku)    16h.  (Nagasaki  (2) 
and  Zi-ka-wei),  23h.  (La  Paz). 


July  31d.     Readings  at  2h.  (near  Merida  and  near  Tortosa).  8h.  (Batavia),  22h. 
(Taihoku). 
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Aug.  Id.  Roadingrs  at  Oh.  (Rocca  di  Papa  and  La  Paz),  Ih.  (De  Bilt  and  Stras- 
bourg), 3h.  (Taihoku),  6h.  (Adelaide),  Sh.  (Zi-ka-wei),  12h.  (Zi-ka-wei 
and  near  Mizusawa),  13h.  and  14h.  (Taihokvi),  15h.  (Taihoku  and  Monca- 
lieri),  19h.  (Taihoku),  21h.  (Rocca  di  Papa),  22h.  (near  Tacubaya). 

Aug-.  2d.  6h.  10m.  45s.     Epicentre  35°oX.  2'-5W.  (as  on  1922  July  27d.). 
A  =  +-813,   B  =  -036,  C=  +  -581. 


A 

Az. 

P. 

o-c. 

S. 

O 

-C.       L. 

M. 

0 

o 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

Granada                      19 

332 

0   29 

0 

i  0  57 

4       i  11 

1-4 

Malaga                         2  0 

308 

0   24 

—    7 

— 

San  Fernando            3  1 

288 

0  27 

-22 





0-7 

De  Bilt            E.        17-4 

16 

— 

— 

— 

—   e  100 

Granada  gives  also  MX   = 

+  l-2m. 

ag.  2d.  21h.  13m.  Os.      Epi 

centre 

43  = -SX. 

ll'-2E. 

(Florenc 

e). 

(as  on  1922  April  7d.). 

A  =  +  -708,  B  =  +  -140,  C  =  +  -692  ;  D  =  +  194,  E  = 

G  =  +  -679,   H  =  +  134,  K  =  -  -722. 


•981 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M, 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Florence 

0-0 

— 

0     0 

0 

. — 





0-2 

Padova 

1-7 

17 

0   21 

—    5 

0  38 

-10 

0-7 

— 

Rocca  di  Papa 

2-3 

152 

— 

— 

— 

— 

1-5 

2-7 

Moneaheri 

2-8 

295 

e  0  50 

+    6 

1   20 

+    3 

— 

— 

Zagreb 

4  0 

58 

e  1   14 

+  12 

— 

• — 

e  21 

2-7 

Zurich 

4  0 

332 

e  0   48 

-14 

1   48 

-    2 

— 

— 

Za^eb  gives  also  MXW  =  +2  ■3m. 


Aug.  2d.  Readings  also  at  Ih.  (Hong  Kong,  Lick.  Zi-ka-wei,  and  Manila),  2h. 
(De  Bilt,  Uccle,  and  Bidston),  6h.  (near  Balboa  Heights),  7h.  (Dyce), 
8h.  (Kingston),  lOh.  (Algiers),  15h.  (near  Vera  Cruz  and  Tacubaya). 


Aug.  3d.  9h.  41m.  20s.      Epicentre  18=oS.  168'-5E. 

A  =  -  -929,  B  =  +  189,  C  =  -  -317  ;  D  =  +  199,  E 

G  =  +  -311,  H  =  -  063,  K  =  -  -948. 


+  •980; 


A  focal  depth  of  0-020  below  normal  is 
sUght,  but  consistent  ;     it  is  impossible 
bourne,  Batavia,  and  Zi-ka-wei  without 
antipodal   stations   lend    fair    support, 
discordant. 

Corr. 
for 
Focus      A        Az.  P. 


assumed.  The  evidence  for  this  is 
to  satisfy  the  observations  at  Mel- 
this  assumption,  to  which  4  of  the  6 
though   Pompeii   and    Granada   are 


O-C. 


O-C. 


M. 


Sydney 

-0 

9 

21 

8 

222 

9 

40 

?S 

(9     40) 

-(-58 

12-2 

12-9 

Riveniew 

-0 

9 

21 

8 

222 

e5 

1 

-   9 

e9     16 

+  34 

e  10-9 

— 

Melbourne 

-1 

3 

28 

2 

221 

5 

10 

-47 

10    22 

-17 

12-7 

167 

Adelaide 

-1 

4 

31 

2 

233 

— 

— 

e  11    40 

+  9 

el71 

187 

Honolulu           N. 

-2 

2 

51 

6 

42 

— 

— 

— 

— 

e23-7 

— 

Batavia 

-2 

4 

61 

2 

274 

10 

12 

+  8 

18     16 

+  7 

— 

— 

Zi-ka-wei 

-2 

5 

67 

1 

320 

e  10 

40 

+  2 

— 

— 

— 

— 

Colombo 

-2-8 

90 

9 

277 

63 

40 

?L 

— 

— 

(63^7) 

66-7 

De  Bilt 

— 

144 

0 

341 

e22 

46 

?PR, 

— 

— 

e67-7 

828 

Zagreb 

— 

144 

5 

326 

19 

35 

[-12] 

— 

— 

— 

25^7 

Bidston 

— 

144 

5 

350 

— 

— 

— 

— 

85-7 

Uccle 



145 

3 

341 

— 

— 

— 

— 

68-7 

— 

Strasbourg 

— 

146 

1 

337 

el9 

40 

[-10] 

e22    57 

?PR, 

e73-7 

84^7 

Zurich 

— 

146 

8 

334 

p  19 

37 

'-14' 

— 

— 

— 

— 

Pompeii 

— 

148 

5 

320 

e  20 

10 

■  +  16" 
-14' 
■-19 
■+21' 

— 

— 

— 

— 

Rocca  di  Papa 

— 

148 

9 

322 

e  19 

40 

— 

— 

— 

— 

Moncalieri 

— 

149 

0 

333 

el9 

35 

— 

— 

— 

— 

Granada 

160 

1 

341 

20 

29 

— 

— 

208 

211 

Additional  readings  and  notes  :    Sydney  P  has  been  increased  by  10m.     Rocca 
di  Papa  gives  also  iP= +19m.46s.  and  +20m.l0s.         De  Bilt  eLN  = +66^7m. 
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Au!?.  3d.  Readincrs  also  at  Oh.  (Moncalieri),  oh.  (Mizusawa  and  near  Athens), 
8h.  (Tiftis),  17h.  (Za'jreb  and  near  Athens),  19h.  (Alsiers),  21h.  (Zagreb 
(2),  near  Athens,  and  near  Padova  and  Zurich). 


Aus.  4d.  Reading:s  at  Oh.  (Colombo),  5h.  (near  Tacubaya),  9h.  (Colombo),  lOh. 
(De  Bilt.  Moncalieri,  Rocca  di  Papa,  Pompeii,  and  Strasboura:),  12h. 
(Zagrreb),  14h.  (Chicago,  La  Paz,  and  near  Batavia),  18h.  (Coimbra). 


Aug.  5d.  Readings  at  2h.  (near  Osaka),  3h.  (Coimbra),  4h.  (Kew,  De  Bilt, 
Eskdalemuir,  Strasboiirfr,  Colombo,  Zagreb,  and  Uccle),  6h.  (near 
Batavia).  7h.  (Colombo),  8h.  (near  Rocca  di  Papa),  lOh.  (Manila),  loh. 
(Taihoku),  16h.   (Honolulu),  17h.   (Taihoku),  23h.  (La  Paz). 


Aug.  6d.  Oh.  56m.  15s.     Epicentre  35°-5X.  142°0E. 

A  =  -  -642,  B  =  +  -501,  C  =  +  -581  ;  D  =  +  -616,  E  =  +  -788  ; 

G  =  -  -458,  H  =  +  -358,  K  =  -  -814. 

There  are  large  discordances  from  this  solution ;  possibly  there  were  two  shocks, 
but  no  means  of  reconciliation  was  found. 

A        Az.  P.        O-C.         S.  O-C.        L.  M. 

„  o  m.  s.  s.  m.   s.  s.  m.  m. 


Tokyo 

1-9 

276 

-0    12 

-41 

0    13 

-40 

e  10 

1-6 

Mizusawa 

E. 

3-7 

350 

1    40 

«S 

(1   40) 

-    2 

(31) 

— 

X. 

3-7 

350 

1   37 

?S 

(1    37) 

-    5 

(3-2) 

— 

Osaka 

5-4 

263 

1   23 

0 

— 

— 

3-7 

51 

Kobe 

5-7 

263 

1   40 

+  12 

2   30 

-    6 

3-8 

5-4 

Nagasaki 

10-5 

258 

e  0  32 

-125 

— 

— 

— 

7-3 

Zi-ka-wei 

17-7 

262 

— 

— 

e  7   26 

—    7 

— 

12-9 

Hong  Kong 

27-6 

249 

7      8? 

+  64 

— 

— 

16-4 

— 

Manila 

28-2 

227 

e  6  32 

+  22 

— 

— 

12-8 

— 

Honolulu 

E. 

53-7 

89 

— 

— 

e  23  54 

? 

e  25  0 

26-2 

X. 

53-7 

89 

— ■ 

— 

e  23  47 

? 

e  24-8 

26-2 

Tiflis 

7  2  0 

310 

— 

— 

— 

— 

e  40-8 

48-8 

Konigsberg 

X. 

76-7 

331 

— 

— 

— 

— 

e  41-6 

46-5 

Hamburg 

81-8 

335 

— 

— 

— 

— 

e  45-8 

— 

Dyce 

X. 

82-5 

343 

i  13  34 

+  61 

i  24   34 

+  102 

471 

531 

Vienna 

83-2 

329 

— 

— 

— 

— 

e  490 

58-8 

Edinburgh 

84-0 

342 

— 

— 

e  23   15 

+    7 

— 

57-8 

Eskdalemuir 

84-4 

342 

e  11   45 

-59 

e  22  20 

-52 

41-8 

56-8 

De  Bilt 

84-7 

336 

— 

— 

e  23   17 

+    1 

e  45-8 

55-8 

Zagreb 

85-2 

326 

e  11   45 

-64 

— 

— 

e  47-8 

568 

Uccle 

86-0 

336 

— 

— 

e  23   15 

-15 

e  45-8 

— 

Bidston 

86  1 

340 

15    10 

? 

24   25 

+  54 

— 

59-8 

.Strast)ourg 

86-7 

332 

e  13     0 

+    3 

e  23   35 

-    3 

23-8 

— 

Kew 

87-0 

339 

— 

— 

— 

— 

— 

53-8 

Oxford 

87-0 

339 

— 

— 

— 

— 

— 

58-2 

Paris 

88-4 

336 

— 

— 

— 

— 

e  49-8 

60-8 

Rocca  di  Papa 

89-9 

325 

— 

— 

— 

— 

e  55-2 

60-2 

Tortosa 

X. 

95-9 

333 

— 

— 

— 

— 

e  53-8 

57-9 

Coimbra 

99-5 

339 

— 

— 

— 

— 

548 

— 

La  Paz  1471        63        20     0    [+    9]        —  —  —  — 

Additional  readings  :    Osaka  gives  also  MN  =  +5 -501.  Kobe  MN  =  +4  ■9m. 

Zi-ka-wei  MN  =  +11  9in.  Hong  Kong  P  is  doubtful.  Tiflis  MN  = 

+  49-8m.  Eskdalemuir    MX=+54-8m.  De    Bilt    MN  = +52-2m. 

Zagicb    MNW=+50-8m.  Rocca    di    Papa    L  =  +59  0m.  Tortossv 

readings  are  diminished  by  Ih.         Coimljra  o  =  +  45m. 5s. 
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Aug.  6d.  6h.  Im.  20s.     Epicentre  34°-0S.  73°0W.  (as  on  1922  May  21d.). 


A  =  +-242,  B  =  --793,  C=  - 
G  =  -163,  H 


■559  ;         D  =  -  -956,  E  =  -  -292  ; 
+  •535,  K  =  -829. 


Mendoza 

Cipolletti 

PUar 

Andalgala 

Chacareta 

La  Paz 

Eskdalemuir 

Uccle 

De  Bilt 


•il 

6-3 

8-0 

8-6 

121 

18-0 

107-3 

108-6 

109-7 


Az. 

°74 
143 
76 
43 
97 
15 
34 
41 
41 


m.  8. 
2  16 
(0  40) 
2  10 
10 
34 
13 


3 
e  4 


O-C. 

s. 
?S 
-56 
+  9 
0 
+  34 
-    4 


S.         O  -C. 

m.  8.  s. 

(2   16)       +23 


(4     4)       +11 
i  7   38        -    2 


m. 
3-5 

0-7 
3-3 
4-9 
4-8 
9-6 
40-7 


—    e  45-7 


M. 

m. 
3-8 
0-9 
4-0 
5-9 
51 
11-8 

58-7 
47-6 


I 


Additional  readings  and  notes  :    Pilai"  gives  also  MN  =  +3-6nj.  Andalgala 

MN  =  +6-lm.,  S  is  given  as  PN,  and  all  readings  are  increased  bj"  4m. 
Chacareta  PN  =  +3ni.28s. 


Aug.  6d.     Readings  also  at  lli.  (La  Paz  and  Zi-ka-wei),  20h.  (Apia). 


1922.     Aug.  7d.  12h.  22m.  20s.      Epicentre  TON.  147°  OE. 

(as  on  1919  April  22d.). 

A  =  -  -839,  B  =  +  -545,  C  =  +  -017  ;  D  =  +  -545,  E  =  +  -839  ; 

G  =  -  -015,  H  =  +  010,  K  =  -1-000. 

There  may  have  been  a  second  shock  about  2  minutes  later,  recorded  at  Manila, 
Sydney,  and  Tokyo. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

o 

m.  8. 

8. 

m.  8. 

s. 

m. 

m. 

Manila 

291 

300 

e  8  52 

+  153 









Riverview 

35-0 

174 

e  6  46 

-27 

— 

— 

e  13-5 

— 

Sydney 

35-0 

174 

10   10 

+  177 

14  34 

JSR, 

18-0 

21-4 

Osaka 

35-2 

345 

7   24 

+    9 

— 

— 

— 

15-8 

Tokyo 

35-4 

350 

e  9   42 

+  145 

— 

— 

— 

— 

Adelaide 

36-8 

191 

— 

— 

i  12  40 

-41 

e  18-8 

20-5 

Hong  Kong 

38-4 

307 

7   44 

+    3 

(13  50) 

+   6 

13-8 

Zi-ka-wei 

3S-7 

325 

c  7    48 

+    4 

c  13  58 

+  10 

— 

21-5 

Melbourne 

38-8 

183 

— 

e  8  40? 

?PR. 

17-1 

28-6 

Bat  a  via 

40-7 

262 

9   24 

?PRi 

— 

— 

— 

— 

Perth 

44-2 

219 

8   46 

+  19 

14   57 

-    8 

24  1 

25-0 

Honolulu      E. 

57-3 

68 

18     5 

?S 

(18      5) 

+  15 

29-3 

31-0 

X. 

57-3 

68 

18   30 

'?,'^ 

(18  30) 

+  40 

28-2 

31-7 

Colombo 

67-2 

276 

26    10 

?L 

— 

(26-2) 

30-2 

Hambm-g 

114-8 

334 

e  17   40 

? 

— 

. — 

62-7 

— 

Zagreb 

116-1 

324 

e  20   10 

?PR, 

— 

— 

67-7 

— 

De  Bilt 

118-0 

335 

e  23  40 

? 

c  30    16 

+  102 

e  62-7 

— 

Eskdalemuir 

118-7 

341 

20  40 

?PRi 

e  30   26 

+  106 

62-7 

• — 

Strasboiu'g 

119-2 

330 

e  20  40 

?PR, 

— 

— 

e  68-0 

— 

Uccle 

119-2 

334 

— 

— 

— 

— 

— 

62-7 

Rocca  di  Papa 

120-6 

320 

20  40 

JPR. 

— 

— 

c  77-2 

— 

Additional  readings:     Osaka  gives  also  MN  =  +16-0m.  Melbomne  SR,  = 

+  12m.46s.  Perth    PR,  =  +  10m.22s.,    SR,  =  +  17m.36s.  Honolulu 

PRiN  =  +19m  50s.,  SN  =  +24m.20s.,  SRiE  =  +26m.35s.,  SR,N  =  +26m.l8s., 
To  =  12h.33m.28s.  Eskdalemuir  e  = +23m. 16s.  and  +26m.6s.  Rocca 

di  Papa  PV  =  +22m.4s. 


Aug.  7d.  Readhigs  also  at  Oh.  (Manila),  Ih.  (La  Paz  and  Wellington),  3h.  (Titiis), 
7h.  (Rocca  di  Papa  and  Zagreb),  8h.  (Hambm-g,  Strasbourg,  and  De  Bilt), 
lOh.  (Zaute,  Rocca  di  Papa,  and  Zagreb),  13h.  (near  Tacubaya  and  near 
La  Paz),  21h.  (Batavia). 
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Aug.  Sd.  3h.  49in.  6s.     Epicentre  37=  oN.  23° -OE. 

A  =  +  -730,  B  =  +  -310,  C  =  +  -609  ;  D  =  +  -391,  E  =  -  -921 

G  =  +  -560,  H  =  +  -238,  K  =  -  -793. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m. 

s. 

s. 

ni 

s. 

s. 

m. 

m. 

Athens 

07 

51 

i  0 

13 

+    2 

— 

— 

0-3 

0-4 

Mostar 

7-0 

328 

e  0 

44 

-62 

i  2 

56 

-14 

— 

3-5 

Pompeii 

7-3 

299 

e  2 

9 

+  18 

4 

34 

?L 

(4-6) 

— 

Belgrade 

7-5 

347 

e  1 

58 

+    4 

e  4 

7 

?L 

(e  41) 

5-2 

Rocca  di  Papa 

9-0 

302 

i  2 

24 

+    8 

5 

30 

?L 

(5-5) 

6-9 

Zagreb        n 

E. 

9-8 

330 

2 

31 

+    4 

i  4 

58 

?L 

(15-0) 

6-9 

N. 

W. 

9-8 

330 

2 

29 

+    2 

15 

1 

2L 

(15-0) 

6-7 

Helwan 

10-3 

135 

— 

1  4 

20 

-17 

— 

4-9 

Florence 

10-9 

309 

2 

25 

-18 

— 

— 

— 

5-8 

Padova 

11-5 

317 

2 

24 

-28 

7 

40 

?L 

(7-7) 

9-8 

Vienna 

11-5 

338 

e  2 

57 

+   5 

e  5 

9 

+    2 

10-9 

Lemberg 

12-3 

3 

e  3 

24 

+  21 

— 

— 

e  8-5 

8-9 

Innsbruck 

130 

323 

- 

— 

— 

— 

e  10-9 

— 

Zurich 

E. 

14-5 

318 

e  3 

31 

-    2 

i  6 

34 

+  14 

— 

— 

N. 

14-5 

318 

e  3 

38 

+   5 

e  6 

35 

+  15 

— 

— 

Strasbourg 

15-6 

320 

3 

54 

+   7 

e  6 

38 

-    8 

e  8-9 

9-8 

BesanQon 

15-8 

313 

e  3 

57 

+    8 

7 

6 

+  16 

9-9 

— 

Algiers 

15-9 

273 

e  4 

1 

+  10 

7 

7 

+  14 

— 

15-9 

Tiflis 

17-2 

69 

e  3 

54 

-13 

e  7 

11 

-11 

e  9-5 

11-3 

Konigsberg 

17-4 

355 

i  4 

9 

-    1 

e  7 

21 

-    6 

e  9-9 

11-2 

Tortosa 

17-7 

286 

4 

21 

+    8 

7 

50 

+  17 

9-7 

12-9 

Hamburg 

18-5 

335 

i  4 

23 

0 

e  8 

6 

-15 

e  10-7 

150 

Paris 

18-6 

314 

c  4 

29 

+    5 

e  7 

5 

-48 

10-9 

— 

Uccle 

18-8 

321 

e  4 

28 

+    1 

e  8 

0 

+    2 

101 

— 

De  Bilt 

19-2 

325 

4 

37 

+    0 

8 

12 

+    6 

10-4 

13-4 

Granada 

21  1 

277 

e  5 

5 

+  11 

9 

1 

+  15 

e  13-9 

17-7 

Kew 

21-5 

318 

- 

— 

— 

- 

— 

— 

15-9 

Oxford 

22-2 

318 

i  5 

5 

_    2 

i  9 

9 

0 

12-4 

15-2 

Upsala 

22-6 

354 

e  5 

6 

-    6 

e  9 

17 

0 

130 

14-2 

West  Bronn 

ich 

23  0 

319 

e  5 

12 

—    5 

9 

22 

-    3 

— 

15-5 

Stony  hurst 

23-9 

321 

— 

- 

— 

9 

42 

0 

13-9 

16-9 

Bidston 

24  0 

320 
286 

6 

27 

+  59 

10 

44 

+  60 

— 

17-2 

Coimbra 

24-5 

5 

33 

0 

9 

55 

+    1 

e  14-2 

— 

Eskdalemuir 

25  1 

324 

5 

36 

-    3 

10 

4 

-    1 

12-7 

16-9 

Edinburgh 

25-4 

325 

5 

36 

-    6 

10 

12 

+    1 

— 

181 

Dyce 

N. 

25-7 

328 

5 

33 

-12 

9 

13 

-63 

— 

15  0 

Additional   readings:      Mostar  gives   also   iP=+lm.37s.  Belgrade   iP  = 

+  2m.23s..    MX  =  +5-8m.  Zagreb    eXW  = +3m.l9s.,    eNE  =  +3m.37s. 

Padova   MN  =  +8-8m.  Vienna    8    is    given    as    e    simply.     Also   iS?  = 

+  7m.2s.,     iSRi?  = +7m.58s.  Zurich     iN  =  +3m.43s.  Strasboiu-g 

MN  =  +ll-8m.  Tiflis   MN  =  +12-9m.  Konigsberg   SN=+7m.28s., 

PS= +7m.36s.,  MN  = +120ni.  Hambiu-g  MN  =  +  13-8m.  De  Bilt 

MN  =  +13-lm.,  To  =3h.49m.l5s.  Granada  i  = +5m.47s.  and    +5m.59s. 

Upsala  MN  =  +15-4m.  Coimbra  cLN  =  +  13-4m.,   To  =3h.49m.l0s. 


Aug.  8d.  Readings  also  at  2h.  (near  Athens),  6h.  (Tacubaya),  7h.,  8h.,  aud  lOh. 
(near  Athens),  llh.  (La  Paz  and  near  Athens),  12h.  (Coimbra),  14h. 
(Zi-ka-wei,  Calcutta,  and  near  Athens),  15h.  (De  Bilt  and  near  Athens), 
21h.  (near  Osaka),  22h.  (Barcelona  and  near  Tortosa). 


Aug.  9d.  Readings  at  Oli.  (Tiflis),  Ih.  (near  Tacubaya).  3h.  (Colombo  and  Batavia), 
6h.  (Manila,  Batavia,  and  Zi-ka-wei),  9h.  (near  Tokyo  and  near  Padova, 
Innsbruck,  and  Zurich),  lOli.  (Zuricli  and  near  Tacubaya  (2)  ),  16h. 
(La  Paz),  17h.   (Ottawa),  19h.  and  21h.  (Athens). 


Aug.  lOd.  Headings  at  Oh.  (.\thens).  6h.  (La  Paz  and  Eskdalemuir),  9h.  (Athens), 
lOli.  (near  Taculiaya).  llh.  (.Vthens,  Batavia  (2),  and  near  Manila),  14h. 
(Tiflis),  Kill,  (.\thens),  17h.  (Athens  and  near  Mizusawa),  20h.  (near 
Manila),  23h.  (Athens). 


.     123 
1922.     Aug.  lid.  8h.  19m.  36s.       Epicentre  36°  ON.  28°  OE. 

(as  on   1921  Jau.  '^^d.). 

A  =  +  -714,   B  =  +  -380,  C=  +  -588;  D  =  + -470,  E  =  --SS3; 

G  =  +  -519,   n  =  +  -276,   K  =  -  -809. 


A 

Az. 

I 

>. 

0-C. 

s. 

0-C. 

L. 

M, 

o 

„ 

m 

s. 

s. 

m. 

s. 

g. 

m. 

m. 

Athens 

3-9 

302 

V  1 

;} 

+    2 

2 

7 

+  20 

2-2 

2-4 

Helwan 

6-7 

154 

1 

37 

—    5 

i  2 

47 

-15 

— 

11-5 

Belgrade 

in-i) 

329 

V  2 

32 

—    5 

i  4 

23 

-20 

— 

7-6 

Mostai" 

10-7 

31(5 

c  2 

51 

+  11 

(e  4 

15) 

-33 

(e  6-6) 

8-1 

Pompeii 

11-6 

298 

c  ."! 

0 

+    7 

5 

30 

+  21 

7-4 

8-9 

Rocca  di  Papa       E. 

13-2 

301 

c  3 

6 

-10 

5 

42 

-    7 

i  71 

— 

X. 

13-2 

301 

e  3 

0 

-10 

— 

— 

i  7-4 

10-2 

Zagreb                 x.e. 

13-3 

321 

3 

19 

+    2 

i  6 

3 

+  12 

8-0 

N.W. 

13-3 

321 

- 

— 

i  6 

6 

+  15 

— 

8-9 

Lemberg 

14-1 

350 

c  3 

48 

+  21 

0  6 

42 

+  32 

e  81 

9-7 

Florence 

15-0 

306 

3 

24 

-15 

6 

29 

-    3 

9-7 

Vienna 

150 

329 

i  3 

45 

+   6 

i  6 

48 

+  16 



9-9 

Padova 

15-4 

312 

3 

44 

0 

6 

54 

+  13 



11-9 

Innsbruck 

16-7 

318 

i  4 

4 

+    3 

e  7 

16 

+    5 

8-7 

9-7 

Zin^ich                     E. 

18-3 

314 

4 

20 

-    1 

7 

47 

0 

Marseilles 

18-8 

300 

4 

24 

-    3 

18 

3 

+   5 

9-9 

10-7 

Strasbourg 

19-4 

317 

4 

34 

0 

8 

15 

+   5 

e  10-4 

11-6 

Konigsberg             z. 

19o 

347 

4 

38 

+    3 

8 

32 

+  19 

e  9-7 

13-2 

Besancon 

19-8 

312 

e  4 

43 

+    4 

8 

23 

+   4 

10-4 

— 

Algiers 

20-0 

280 

14 

36 

—    5 

8 

9 

-14 

9-4 

12-9 

Barcelona 

20-8 

293 

i  4 

45 

-    6 

i  8 

35 

-    5 

e  10-5 

— 

Puy  de  Dome 

21-2 

306 

5 

4 

+    9 

9 

4 

+  16 

11-9 

— 

Hamburg 

21-6 

330 

e  4 

59 

-    1 

e  8 

59 

+    2 

11-6 

15-9 

Tortosa                   x. 

22-0 

291 

4 

54 

-11 

8 

54 

-11 

9-6 

140 

Uccle 

22-5 

318 

e  5 

0 

-    5 

19 

10 

—    5 

10-4 

12-3 

Psiris 

22-6 

313 

e  5 

8 

-    4 

i  9 

14 

-    3 

12  0 

12-4 

De  Bilt 

22-8 

322 

5 

11 

-    4 

9 

23 

+    2 

10-0 

15-7 

Upsala 

24-8 

348 

5 

32 

-    4 

9 

57 

-    2 

e  12-8 

16-7 

Granada 

25-3 

282 

i  5 

45 

+    4 

i  10 

4 

-    5 

i  14-8 

19-6 

Kew 

25-3 

316 

10 

24 

?S 

(10 

24) 

+  15 

16-4 

Oxford 

261 

317 

5 

40 

-    9 

10 

13 

-11 

12-6 

16-7 

West  Bromwich 

26-8 

318 

6 

9 

+  13 

10 

19 

-18 

17-4 

San  Fernando 

27-5 

281 

6 

12 

+    9 

10 

24 

-26 

— 

20-2 

Rio  Tinto 

27-6 

284 

12 

24 

?L 

— 

— 

(12-4) 

22-4 

Stonyhm-st 

27-6 

320 

6 

42 

+  38 

10 

42 

-10 

15-5 

16-1 

Bidston 

27-8 

319 

7 

44 

+  98 

11 

29 

-34 

— 

18-2 

Bergen 

28-4 

336 

8 

24 

? 

— 

- 

— 

17-4 

Eskdalemuir 

28-7 

322 

5 

54 

-21 

10 

48 

-24 

13-4 

16-5 

Coimbra                   E. 

28-8 

290 

e  6 

12 

-    4 

i  10 

52 

-21 

e  17-6 

18-2 

X. 

28-8 

290 

— 

- 

— 

— 

— 

15-1 

19-0 

Edinburgli 

29  0 

323 

e  6 

57 

-39 

11 

32 

-15 

17-7 

Dyce                        X. 

29-2 

326 

5 

50 

-30 

10 

15 

-65 

14-3 

20-6 

Simla                        E. 

40-8 

81 

e  14 

12 

?8 

(e  14 

12) 

-    6 

— 

— 

Kodaikanal 

51-5 

107 

16 

36 

«s 

(16 

36) 

-   2 

27-8 

391 

Colombo 

55-5 

109 

12 

54 

?PR, 

22 

54 

?SR, 

32-9 

38-4 

Johannesburg 

62-2 

180 

— 

— 

— 

32-4 

Capetown 

70-5 

188 

32 

24 

?L 

37 

24 

I 

(32-4) 

38-9 

Ottawa 

73-6 

315 

c  11 

42 

a.     2 

i  21 

20 

+  11 

c  34-4 

— 

Zi-ka-wei 

74-7 

62 

e  12 

0 

+  13 

— 

- 

— 

— 

74-7 

Ithaca 

75-7 

312 

— 

i  21 

35 

+    1 

e  38-4 

Toronto 

76(; 

315 

— 

- 

— 

— 

- 

— 

e  39-1 

44-6 

Georgetown 

78-1 

310 

e  11 

51 

-17 

i  22 

16 

+  15 

— 

— 

Washington 

78-1 

310 

- 

— 

23 

8 

+  67 

38-4 

— 

Ann  Arbor 

800 

316 

e  11 

12 

-67 

i  22 

18 

-   5 

38-4 

— 

Chicago 

82-1 

318 

12 

55 

+  24 

22 

41 

-   6 

36-9 

— 

Manila 

83-8 

77 

- 

— 

e  21 

24 

-103 

— 

— 

Batavia 

84-7 

102 

- 

— 

e  23 

1 

-    15 

. 



Victoria 

91-8 

341 

— 

- 

— 

— 

- 

— 

47-9 

55-8 

La  Paz 

104-5 

260 

e  22 

35 

? 

24 

41 

-117 

54-9 

58-7 

Mendoza 

113-3 

244 

59 

54 

ii, 

— 

— 

66-3 

72-9 

Qpolletti 

115-9 

239 

64 

12 

ih 

— 

— 

70-8 

71-8 

Additional  readings  :  Athens  gives  also  i  =  +  lm.7s.  and  +lm.l9s.  Belgrade 
iP  =  +  3m. 58s.  Mostar  eS  is  given  as  a  second  eP,  and  eL  as  eS.  Zagreb 
iNE  =  +3m.50s.  and   +5m.l5s.,  iNW  = +3in.51s.  and   +5m.l9s.  Vienna 

PN  =  +3m.46s.,  iSEN  = +8m.30s.,  iS  is  given  as  i  simplv.  Konigsberg 

PX  =  +4m.40s.,     PE  =  +4m.43s.,     iZ  = +5m.l8s.,     ME  =  +12-6m.,     MX  = 
+  14-2ni.  Hamburg  MXZ= +15 -Im.  Uccle  MX  =  + 13 -3m.         De  Bilt 

MX  =  +  13 -4m.  Upsala  MX  =  +  17  -4m.  San  Fernando  MX  =  +  17  -7m. 

Bergen  P  has  been  increased  by  10m.  Coimbra  iE  =  +  llm.lOs.,  iX  = 

-L13m.l4s.,    To  =8h.l9m.55B.  Simla   ePX  =  +  14m.24s.    (0-C  =  +6s.). 

Colombo  S  =  +25m.54s.,  L  =  +35 •9m.        La  Paz  first  two  readings  given  as 
eP?  and  Pi. 


Ans:.  lid.  131..  :5Siii.  (is 
A 
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Epicentre  oo^-UX.  167°0E. 


-  .jo9,  B  =  +  -129,  C  =  +  -Mg  :  D  =  +  -li.'.: 

G=--798,  H  =  +-l!S4,  K  =  --574. 


E  =  +-974 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.  s. 

6. 

m.  s. 

8. 

m. 

m. 

Oot  omari 

17-3 

251 

4   17 

+    8 

— 



9-2 

10-4 

Mizusawa 

E. 

23 

5 

238 

5   23 

0 

9   36 

+     1 

— 

— 

Tokyo 

26 

9 

235 

e  4     0 

-117 

(e  10  44) 

+    5 

e  10-7 

— 

Kobe 

29 

9 

241 

e  9  57 

?S 

(9  57) 

-95 

— 

15-6 

Sitka 

K. 

31 

3 

63 

— 

— 

— 

e  17-4 

11-6 

N. 

31 

3 

63 

— 

— 

— 

— 

e  18-2 

19-4 

Zi-ka-wei 

39 

9 

254 

e  7   38 

-16 

— 

— 

— 

261 

Victoria 

41 

9 

69 

14    14 

?S 

(14    14) 

-20 

21-2 

24-2 

Honolulu 

E. 

42 

6 

129 

— 

— 

14   45 

+    2 

17-9 

19-5 

Berkeley 

E. 

49 

2 

80 

— 

— 

— 

— 

e  25  0 

— 

Honp:  Koug 

50 

8 

250 

16  30 

?s 

(16   30) 

+    1 

— 

— 

Manila 

53 

7 

240 

e  10     0 

+  29 

— 

— 

— 

— 

Upsala 

62 

6 

344 

e  10  25 

-    4 

e     18  50 

-    6 

e  35-7 

390 

Chicago 

64 

4 

54 

18  40 

?S 

(18  40) 

-38 

35  0 

— 

Simla 

>'. 

64 

8 

289 

— 

— 

— 

— 

e  33-4 



Ann  Arbor 

65 

7 

50 

— 

— 

i  19  42 

+    9 

35  0 

— 

Ottawa 

66 

5 

44 

— 

— 

e  19  45 

+    1 

410 

. — 

Toronto 

66 

5 

47 

19   42 

?s 

(19  42) 

-    2 

e  35-3 

38-5 

Konigsberg 

66 

8 

340 

— 

— 

(e  19  49) 

+    1 

e  19-8 

390 

Dyee 

X. 

67 

4 

355 

10  51 

-   9 

19     6 

-49 

311 

— 

Ithaca 

68 

7 

46 

19  37 

2S 

(19  37) 

-33 

360 



Edinbiu'gh 

68 

8 

355 

— 

— 

i  20   18 

+    6 

— 

— 

Eskdalemuir 

69 

4 

355 

e  11   16 

+    3 

20   19 

0 

32-5 

381 

Hambiu-g 

69 

8 

347 

e  12     0 

+  44 

i  20   30 

+    6 

e  360 

530 

Bidston 

71 

3 

354 

12  20 

-    5 

21   40 

+  58 

45  0 

GeorgetowTi 

E. 

71 

4 

48 

— 

— 

— 

— 

39-7 

— 

Tiflis 

71 

6 

319 

— 

— 

e  20  30 

-15 

e  34-3 

42-5 

De  Bilt 

E. 

71 

8 

349 

— 

— 

20   51 

+    3 

e  33  0 

58-2 

X. 

71 

8 

349 

e  11  30 

+    2 

20  50 

+    2 

e  380 

59-5 

Oxford 

72 

8 

354 

11   40 

+    5 

i  21      0 

0 

40-0 

57-5 

Kew 

73 

0 

354 

— 

— 

— 

— 

700 

Uccle 

73 

2 

350 

e  11   30 

-    7 

c  21      3 

-    1 

e  37  0 

41  0 

Vienna 

73 

8 

340 

i  11   50 

+    9 

21    16 

+    4 

e  430 

51  0 

Strasbourg 

75 

0 

347 

e  12     0 

+  11 

— 

— 

37  0 

Paris 

75 

4 

351 

e  12  21 

+  30 

e  21    29 

-    1 

e  390 

490 

Zagreb 

76 

3 

340 

e  12     0 

+    3 

21   40 

-    1 

e  340 

47-0 

Batavia 

78 

7 

241 

-0   13 

? 

— 

— 

Rocca  di  Papa 

80 

8 

341 

12   18 

-    6 

22   24 

-    9 

e  47-9 

581 

Pompeii 

81 

4 

340 

e  13  46 

+  79 

— 

— 

— 

— 

Kodaikanal 

81 

4 

275 

45   18 

?L 

— 

— 

(45-3) 

— 

Colombo 

82 

7 

272 

47   30 

?L 

— 

— 

(47-5) 

53  0 

Tortosa 

X. 

83 

5 

350 

12  47 

+    8 

22   55 

-    8 

e  400 

57-2 

Coimbra 

84 

8 

357 

— 

— 

e  28     0 

?SR, 

e  420 

Algiers 

87 

2 

348 

e  12  54 

-    6 

23  34 

-   9 

— 

60  0 

Granada 

87 

5 

354 

13  38 

+  36 

23  50 

+    3 

e  480 

51-7 

Riverview 

89 

9 

192 

— 

— 

e  37   19 

? 

e  431 

— 

Additional  readings  and  notes  :    Mizusawa  gives  also  PN  =  +  5m. 22s.  Kobe 

MX  =  +151m.  Victoria  S  = +17m. 4 3s.  Honolulu  LN  =  + 18  0m., 

MX  =  +19-6m.  Berkeley  eE  =  +20m.0s.,  eX  =  +21m.42s.  Chicago 

S?  =  +25m.33s.  Simla  eE  = +27m.24s.  Ann  Arbor  iX  =  + lOm.Os. 

Toronto  S  = +27m.30s.,  eL  = +42-5ni.,     and      +48-8m.  Ithaca  eN  = 

+  21m.58.,  SIX  =  +28m.25s.  Eskdalemuir  e=  +25m.0s.,  MX  =  +36-5m. 

Hamburg  MX  =  +31  Om.  Bidston  S  =  +  18m. 28s.  Georgetown  eE  = 

+  18m.0s.,    eX  = +18m.29s.,    LX=-43-6m.  Tiflis  e  =+ 15m.0s.,     + 

+  16m.24s.,    +21m.24s.,  and    +25m.6s..  MX  = +49-9m.  Zagreb  MNW  = 

+  45-6m.         Rocca  di  Papa  iL  =  + 52  1m. 


Aug.  lid.  Readings  also  at  3h.  (Taihoku),  Oh.  (Mendoza),  8h.  (near  Athens), 
9h.  (Riverview,  near  Tokyo,  and  Mizusawa),  lOli.  (Dc  Bilt,  Vienna, 
Strasboiu'g,  Rocca  di  Papa,  Hamburg,  ZasTcl>.  and  near  Athens),  llh. 
(Tiflis,  De  Bilt.  and  Uccle),  17h.  (near  Athens),  19h.  (Manila  and  Batavia), 
21h.  (Lick),  22h.  (Granada). 


Aug.  12d.  Readings  at  Oh.  (Granada),  lOh.  (uear  Tacubaya  (2)  ),  12h.  (near 
Athens  and  near  Xaerasaki),  14h.  (Athens),  19h.  (Zagreb  and  near  Bel- 
grade), 20h.  (Rocca  dl  Papa),  22h.  (La  Paz). 
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1922.    Aug.  13d.  Oh.  9m.  50s.       Epicentre  36°  ON.  28°  OE. 

(as  on  Aug.  lid. ;    but  see  Note  at  end). 

A  =  +  -714,  B  =  +  -380,  C  =  +  -588  ;  D  =  +  -470,  E  =  -  -883  ; 

G  =  +-519,  H  =  +  -276,  K  =  - -809. 


A 

Az. 

P. 

O-C. 

S 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m. 

s. 

s. 

m. 

m. 

Athens 

3°9 

302 

e  1     6 

+    5 

i  1 

54 

+    7 

— 

4-3 

Hehvau 

6-7 

154 

i  1  38 

-    4 

i  2 

49 

-13 

— 

9-2 

Belorade 

10-5 

329 

i  2  42 

+    5 

i  4 

45 

+   2 

— 

7-0 

Mostar 

10-7 

316 

i  2  36 

-    4 

5 

5 

+  17 

— 

7-6 

Pompeii 

11-6 

298 

e  2  55 

+    2 

4 

0 

? 

6-2 

12-2 

Rocca  di  Papa 

13-2 

301 

e  3   10 

-    6 

i  5 

40 

-   9 

— 

5-9 

Zagreb           n.e. 

13-3 

321 

e  3   22 

+    5 

i  5 

57 

+   6 

— 

8-1 

x.w. 

13-3 

321 

6  3   17 

0 

i  5 

52 

+    1 

— 

100 

Lemberg 

141 

350 

e  3   43 

+  16 

6  6 

38 

+  28 

6  8-1 

9-7 

Florence 

150 

306 

3   40 

+    1 

6 

17 

-15 

— 

10-7 

Vienna 

150 

329 

i  3   40 

+    1 

i  6 

33 

+    1 

i  8  0 

— 

Padova 

15-4 

312 

3   48 

+    4 

(6 

17) 

-24 

(7-5) 

9  0 

Innsbruck 

16-7 

318 

i  4     5 

+    4 

i  7 

17 

+    6 

e  9  0 

9-8 

Zurich 

18-3 

314 

e  4   21 

0 

i  7 

42 

-    5 

100 

— 

Marseilles 

18-8 

300 

4   29 

+    2 

i  7 

52 

-    6 

9-7 

10-2 

Strasbom-g 

19-4 

317 

4  31 

-    3 

e  8 

6 

-    4 

9-8 

11-6 

Konigsberg 

19-5 

347 

4   35 

0 

8 

16 

+    3 

e  10-0 

121 

Besancon 

19-8 

312 

e  4  35 

-    4 

i  8 

17 

-    2 

11-2 

— 

Algiers 

20  0 

280 

i  4  36 

-    5 

8 

8 

-15 

9-7 

13-7 

Barcelona 

20-8 

293 

4   46 

—    5 

i  8 

38 

-    2 

e  10-4 

12-8 

Hamburg 

21-6 

330 

e  4  57 

-    3 

e  8 

46 

-11 

e  11-6 

13-2 

Tortosa             n. 

220 

291 

4  54 

-11 

i  8 

46 

-19 

9-6 

141 

Uccle 

22-5 

318 

e  4   59 

-12 

i  9 

8 

-    7 

i  10-2 

17-2 

Paris 

22-6 

313 

e  5     9 

-    3 

i  9 

9 

-    8 

e  11-7 

15-2 

De  Bilt 

22-8 

322 

6  5     9 

-    6 

9 

17 

-    4 

101 

15-7 

Upsala 

24-8 

348 

i  5   29 

-    7 

i  9 

55 

-    4 

e  13-3 

171 

Kew 

25-3 

316 

9   10 

?S 

(9 

10) 

-59 

• — ■ 

15-2 

Granada 

25-3 

282 

15   37 

-    4 

i  10 

3 

-    6 

15-7 

19-5 

Oxford 

261 

317 

5  39 

-10 

10 

12 

-12 

13-2 

16-7 

San  Fernando 

27-5 

281 

5   55 

-    8 

11 

52 

+  62 

— 

20-9 

Rio  Tinto 

27-6 

284 

11    10 

?S 

(11 

10) 

+  18 

— 

23-2 

Stonyhm-st 

27-6 

320 

6      4 

0 

11 

16 

+  24 

15-7 

16-4 

Bergen 

28-4 

336 

6  6    10 

-    2 

— 

— 

— 

— 

Eskdalemuir 

28-7 

322 

e  6     7 

-    8 

i  10 

47 

-25 

13-2 

23-2 

Coimbra           e. 

28-8 

290 

— 

— 

i  11 

18 

+    5 

e  16-2 

18-2 

N. 

28-8 

290 

6   11 

+    5 

10 

53 

-20 

14-7 

18-9 

Edinburgh 

290 

323 

6   13 

-    5 

11 

1 

-16 

12-2 

170 

Dycc 

29-2 

326 

e  5   47 

-33 

10 

56 

-24 

130 

15-8 

Simla                 E. 

40-8 

81 

7   40 

-21 

13 

46 

-32 

22-7 

- — ■ 

N. 

40-8 

81 

10   34 

?PRi 

— 

- 

— ■ 

24-2 

— 

Dehra  Dun 

41-8 

82 

7    10 

-59 

— 

— 

— 

— 

Azores 

42-4 

288 

14   22 

?S 

(14 

22) 

-18 

— 

29-9 

Bombay 

42-8 

100 

7   25 

-52 

— 

- 

— 

— 

— 

Kodalkanal 

51-5 

107 

15    16 

?S 

(15 

16) 

-82 

31-5 

38-7 

Calcutta            E. 

53-4 

87 

9    16 

-13 

16 

52 

-    9 

25-5 

— 

N. 

53-4 

87 

9   14 

-15 

16 

45 

-16 

— 

— 

Colombo 

55-5 

109 

10    10 

+  27 

26 

52? 

?L 

35-5 

39-2 

Johannesburg 

62-2 

180 

— 

— 

— 

- 

— 

31-2 

33-9 

Capetown 

70-5 

188 

— ■ 

— 

20 

14 

-18 

381 

38-8 

Northfield 

72-4 

314 

— 

— 

20 

44 

-11 

38-2 

— 

Ottawa 

73-6 

315 

11    40 

0 

21 

10 

+    1 

35-2 

— 

Hong  Kong 

741 

75 

— 

— 

21 

25 

+  10 

— 

— 

Ithaca 

75-7 

312 

— 

— 

e  21 

33 

-    1 

6  36-2 

— 

Toronto 

76-6 

315 

— 

— 

21 

16 

-28 

e  341 

47-9 

Georgetown 

78-1 

310 

11    26 

-42 

i  22 

5 

+    4 

e  35-5 

— 

Washington 

78-1 

310 

— 

— 

23 

0 

+  59 

e  38-2 

— 

Taihoku 

78-2 

69 

— 

— 

e  22 

10 

+    8 

— 

— 

Ann  Arbor 

80-0 

316 

12    10 

-    9 

i  22 

4 

-19 

48-5 

— ■ 

Kobe                  E. 

82-0 

52 

— 

— 

— 

- 

— 

— 

52-2 

Chicago 

821 

318 

12  47 

+  16 

22 

43 

-   4 

35-2 

— 

Osaka 

82-2 

52 

11    39 

-52 

— 

- 

— 

— 

25-4 

Manila 

83-8 

77 

e  12  50 

+    9 

23 

16 

+    9 

42-2 

45-8 

Tokyo 

84-3 

50 

12  30 

-14 

(e  22 

25) 

-46 

6  22-4 

25-5 

Batavia 

84-7 

102 

e  12  35 

-11 

i  22 

57 

-19 

e  65-2 

— 

Sitka                E. 

85-9 

351 

— 

— 

— 

- 

— 

e  42-2 

45-3 

N. 

85-9 

351 

— 

— 

— 

- 

— 

e  430 

53-4 

CoTUinued  on  next  page. 


91-8 

341 

25  24 

101-2 

336 

— 

101-2 

337 

— 

104-5 

260 

18  26 

106-6 

118 

— 

109-1 

248 

— 

109-1 

248 

30  10 

109-4 

243 

34  40 

113-3 

244 

30  22 

ll.'i-9 

239 

39  58 

122-4 

6 

— 

124-7 

110 

— 

130-5 

111 

— 

134-0 

103 

— 

L. 

M. 

m. 

m. 

e  47-7 

54-8 

e  58-5 

— 

e  53-2 

57-0 

47-5 

56-0 

54-4 

— 

59-8 

63-3 

53-5 

64-9 

56-6 

761 

60-6 

75-7 

59-4 

73-1 

e  55-2 

73-4 

i  74-0 

83-7 

e  73-0 

84-8 

e  60-7 

— 
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A       Az.  P.       O-C.  S.  O-C. 

o  o         m.  s.         s.  m.  s.  s. 

Victoria  91-8     341        25   24        ?S  (25   24)         +51 

Lick 

Berkeley  e.      101-2     337  —  —      e  38  52 

La  Paz  104-5      260        18   26      ?PRi         28  48        +130 

Perth 
Andalgala 

Pilar 

Mendoza 

CipoUetti 

Honolulu 

Adelaide  124-7      110         —  —      e  27   10?      -134 

Melbourne  130-5      111         —  ^      e  31    10 

Riverview  134-0     103         —  —      e  41   25  ?SRi 

Additional    readings:     Athens    pfves    also    i  =  +lni.l3s.,    iP  =  +lm.l7s,    i  = 
+  lm.30s.,  MN  =  +2-5m.,  T„  =0h.9m.56s.  Belarade  iP  = +3m.38s.,  MN 

= +9-3m.  Mostar  iP  = +2m.46s.  Rocca  di  Papa  e  = +3m.4s.,   i  = 

+  3m.l6s.  Zaerreb  iNE  = +4m.4s.     and     +4m.29s.,    iNW  = +4m.32s. 

Vienna  prives  very  many  i  readings,  also  iSEZ  = +6m.38s.,  iLN  =  +7-9m., 
iLZ  =  +9-6m.  Padoya  PR,  = +5m.l7s.,  SR,  = +7m.l7s.  Zurich  i  = 

+  5m.6s.  Strasbourg  PN  = +4m.34s.    (O-C=0s.),   MN  =  +12-2m.,   MZ 

=  +12-7m.  Konigsberg  iEN  =  +5m.37s.,  SZ  =  +8m.l8s.,  MN  =  +13-lm., 
MZ  =  +  13-2m.  Algiers  MX  =  +  15-7m.  Barcelona  PR,  =  +5m.l4s., 

MN  =  +120m.  Hamburg  MN  = +15-4m.,  MZ  = +15-0m.  Uccle  iP  = 

+  5m.5s.,  MN  =  +13-3m.  Paris  MX  =  + 12-2m.  De  Bilt  i  = +5m.l9s., 

MX  =  +13-4m.  Upsala  MX  = +17-2m.  Granada  MN  =  + 18 -4m. 

San  Fernando  MX  =  +17 -7m.  Rio  Tinto  readings  are  given  as  for  12d.0h. 

Eskdalemuir  MX  =  +14-4m.  Coimbra  iX  =  +13m.l3s.,    T„  =0h.l0m.5s. 

Johannesburg  readings  giyen  as  for  12d.  Ithaca  eS  ?  =  +  22m. 34s.  Toronto 
e=+13m.34s.  and  +16m.l0s.,  eL  =  +47-3m.,  +77 -4m.,  and  +94-0m. 
Georgeto-mi  LEX  = +38-2m.  Ann  Arbor  L  = +38 -2m.  Kobe  MX  = 

+  51-6m.  Manila  MX  = +46 -Om.  Tokyo  MX  = +24 -6m.  Batayia 

i  =  +14m.l4s.   and  +19m.52s.  Sitka  eLX  =  +52-lm.  Victoria  L  = 

+  39-9m.,   eL  =  +51-9m.  Pilar   MX  =  +66-7m.  Mendoza  readings 

diminished  by  4h,  Honolulu  eE  =  +52m.l0s.  Adelaide  gives  also  a 

large  number  of  e  readings. 


Comparison  of  August  13d. Oh.  and  August  lld.Sh. 

So  many  stations  record  both  these  shocks  that  a  direct  comparison  is  inter- 
esting. Omitting  large  residuals,  and  retaining  only  good  determinations  of 
P  and  S  on  both  occasions,  differences  in  the  .sense  August  13 — August  11  are  as 
below  : — 

A       Az.         P.         S.  A       Az.      P.  S.  A        Az.         P.         S. 


20=0 

280 

0 

-  1 

19-8 

312 

-S 

-  6 

13-3 

321 

0 

-11 

25-3 

282 

-  8 

-  1 

22-6 

313 

+  1 

-  5 

28-7 

322 

+  13 

-  1 

28-8 

290 

+  9 

+  14 

18-3 

314 

+  1 

—  5 

22-8 

322 

_  2 

-  6 

22-0 

291 

0 

-13 

73-6 

315 

_2 

-10 

10-5 

329 

+  10 

+  22 

20-8 

293 

+  1 

+  3 

26-1 

317 

-1 

-  1 

15-0 

329 

-  5 

-15 

18-8 

300 

+  5 

-11 

19-4 

317 

-3 

-  9 

21-6 

330 

-  2 

-13 

13-2 

301 

+  7 

-  2 

16-7 

318 

+  5 

+  1 

19-5 

347 

-  3 

-16 

3-9 

302 

+  3 

-13 

22-5 

318 

-7 

-  2 

24-8 

348 

-  3 

-  2 

15-0 

.306 

+  16 

-12 

821 

318 

-8 

+  2 

141 

350 

-  5 

-  4 

18-6     294      +4      -    4  33-5     316      -2-4  18-9     333  0-5 

The  P  differences  are  nearly  zero  in  the  ineaii,  but  tlie  S  differences  are  con- 
si.stently  negative.  Let  us  suppose  that  this  indicates  a  chanire  in  epicentre.  The 
mean  A  is  23'  and  S  —  P  =  —5s.  Hence  we  should  have  (taking  Aiigust  11  as  the 
standard)  for  August  13 

8a  =  -0='-6  SP=-7s.  SS  =  -12s. 

the  dispIaeeiMcnt  being  in  azimuth  315°  or  XW.  If  the  epicentre  is  thus  adjusted 
the  residuals  for  P  will  all  lie  increased  by  7s.,  and  being  zero  before  will  now  be 
+  7:  those  for  S  (  -  os.  before)  will  1)6  increased  by  +r2s.,an(i  Ix^-ome  I  7s.  as  for 
I*.  This  7  sec.  must  be  thrown  on  the  T„  either  of  .-Vug.  11  or  Aug.  13.  But  on 
re-exaniinntion  of  the  residuals  for  correction  to  T„  in  both  eases  tlie  adopted 
deterininat  ion  was  found  closely  correct.  It  seems  therefore  more  probaltle 
that  llie  (lilTerences  are  accidental.  Tlie  mean  numerical  ditference  for  1'  j.s 
i4-7s.,  and  iqr  S  +  7-4s, 
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Comparison'  of  Aug.  13d. Oh.  and  Aug.  13d. 12h. 

Making:  a  similar  direct  comparison  for  the  2  earthquakes  on  Aug.  13,  the 
means  of  IS  accordant  determinations  are  for  12h.  —Oh.:  8P  =  +-i-6s.,  SS  =  +5-2s. 
Here  no  sensible  cliaucre  in  epicentre  is  indicated,  but  suspicion  is  thrown  on  the 
To.  On  recalculatina:  that  for  Aug:.  13d.  12h.  a  correction  of  +2os.  was  found 
which  would  reduce  the  above  discordances  by  one  half.  Hence  the  To  for 
Ausr.  13d.l2h.  should  probably  be  12h.46s.3s.  at  least.  But  as  regards  the  epi- 
centres for  the  three  shocks,  they  seem  to  be  closely  the  same,  witliin  a  small 
fraction  of  1'. 


Aug.  13d.  12h.  46m.  Os.     Epicentre  36°0N.  2S°0E.  (as  at  Oh.). 


A 

Az. 

P. 

0-C. 

S. 

o-c. 

L. 

M. 

0 

o 

m.  s. 

8. 

m. 

s. 

8. 

m. 

m. 

Athens 

3-9 

302 

e  1     8 

-    7 

1 

56 

+    9 

2  1 

2-3 

Helwan 

6-7 

154 

1    44 

-r     2 

2 

50 

-    12 

5-8 

Belgrade 

10-5 

329 

i  2  40 

+    3 

i  4 

49 

+   6 

— 

6-5 

Rocca  di  Papa 

13-2 

301 

i  3   12 

-    4 

e  7 

24 

?L 

e  9-2 

12-6 

Zagreb       x.e. 

13-3 

321 

e  3   27 

+  10 

i  6 

6 

+  15 

— 

8-1 

x.w. 

13-3 

321 

e  3  21 

+    4 

— 

100 

Lemberg 

14  1 

350 

3  54 

+  27 

e  6 

54 

+  44 

e  9-3 

9-7 

Tiflis 

14-2 

61 

6  4     0 

+  31 

e  7 

0 

+  47 

— 

11-6 

Vienna 

150 

329 

3  41 

+    2 

6 

39 

+    7 

e  7-5 

110 

Florence 

150 

306 

5  35 

? 

8 

0 

?L 

(8-0) 

9-7 

Padova 

15-4 

312 

4     0 

+  16 

(7 

7) 

+  26 

100 

Innsbruck 

16-7 

318 

i  4     5 

+    4 

e  7 

15 

+   4 

e  9-6 

9-9 

Zurich 

18-3 

314 

e  4   21 

0 

e  7 

48 

+    1 

— 

Marseilles 

18 -S 

300 

4  33 

+    6 

8 

0 

+    2 

100 

110 

Strasbourg 

19-4 

317 

4   35 

+    1 

8 

9 

-    1 

6  9  0 

14-7 

Konigsberg 

19-5 

347 

i  3   40 

—  55 

8 

19 

+   6 

e  110 

14-2 

Besanoon 

19-8 

312 

e  4  34? 

—    5 

8 

18 

-    1 

110 

Algiers 

200 

280 

4   36 

—    5 

8 

13 

-10 

— 

170 

Barcelona 

20-8 

293 

e  4   54 

+    3 

e  8 

37 

-   3 

e  10-8 

16-3 

Hamburg 

21(5 

330 

e  4  59 

-    1 

— 

e  lOo 

13-4 

Tortosa 

220 

291 

5      0 

-    5 

8 

58 

-   7 

16-3 

Uccle 

22-5 

318 

e  5     7 

-    4 

9 

13 

-    2 

e  11-5 

13-2 

Paris 

22-6 

313 

e  5   13 

+    1 

e  9 

15 

-    2 

e  130 

— 

De  Bilt 

22-8 

322 

e  5  59 

+  44 

9 

20 

-    1 

9-9 

15-8 

Upsala 

24-8 

348 

e  5  32 

-   4 

e  10 

1 

+    2 

e  13-5 

16-8 

Kew 

25-3 

316 

10     0 

?S 

(10 

0) 

-    9 

— 

150 

Granada 

25-3 

282 

5  49 

+    8 

10 

3 

-    6 

— 

Oxford 

26  1 

317 

5   49 

0 

10 

24 

0 

150 

16-7 

Stonyhurst 

27-6 

320 

e  3  30 

? 

5 

0 

?P 

— 

16-5 

Bidston 

27-8 

319 

— 

— 

- 

— 

140 

— 

Eskdalemuir 

28-7 

322 

e  7     0 

+  45 

e  10 

55 

-17 

140 

16-6 

Coimbra 

28-8 

290 

— 

- 

— 

150 

21-5 

Edinburgh 

29  0 

323 

— 

— 

e  11 

31 

+  14 

21-5 

Dyce               X. 

29-2 

326 

i  7   35 

+  75 

i  11 

5 

-15 

13-2 

160 

Kodaikanal 

51-5 

107 

29   36 

?L 

(29-6) 

Colombo 

55-5 

109 

27      0 

?L 

33 

0 

? 

(27-0) 

380 

Cape  Town 

70-5 

188 

39   10 

?L 

- 

— 

(39-2) 

— 

Additional    readings:     Athens    gives    also    MX=+2-5m.  Belgrade  iP  = 

+  3m. 25s.  Rocca  di  Papa  eP  =  ^ 3m. 42s.  Zagreb  iXE  =  +  4m. 20s. 

Tiflis  S   is  given   as   e,   also   MX  =  +13om.  Strasbourg   MX=+ll-7m. 

Hamburg  MX  =  +14-3m.,  MZ  =  +16-6m.  De  Bilt  P  is  given  as  e,  also 

MX  =  +  13  -Im.  Upsala  MX  =  +  17  -Im.  Coimbra  MX  =  +  200m. 

Dyce  readings  aU  given  as  i  simply,  also  i=+12m.0s.  Colombo  L  = 

+  35  •5m. 


Aiig.  13d.  Readings  also  at  Ih.  (Zi-ka-wei  and  near  Tacubaya),  2h.  (Uccle),  3h. 
(Eskdalemuir.  Rocca  di  Papa,  Vieima,  and  near  Athens  (2)  ),  8h.  (near 
Athens),  llh.  (Tiflis),  17h.  (near  Athens),  19h.  (near  Port  au  Prince), 
22h.   (La  Paz). 
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Aug.  14d.  llh.  41in.  8s.     Epicentre  o2°-0N.  131°-5E. 


A=  --408, 


B  =  +  -461,  C=  +788  ;  D  = 

G  =  -  -522,  H  =  +  -590,  K  = 


+  •749,  E 
-•616. 


+  •663 


A  depth  of  focus  0  010  is  assumed;  but  see  note  at  end. 


Corr. 

for 

Focus 

A 

Az. 

P 

0-C. 

s 

0-C. 

L. 

M. 

^ 

^ 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Ootomari 

-01 

9 

0 

122 

2 

25 

+  10 

(4 

3) 

+  2 

4-0 

41 

Mizusawa          e. 

-0-2 

14 

5 

149 

3 

27 

-   3 

6 

10 

-   5 

— 

— 

N. 

-0-2 

14 

5 

149 

3 

26 

-    4 

6 

8 

-  7 

— 

— 

Nagoya 

-0-3 

17 

3 

165 

4 

6 

+    1 

— 

- 

— 

— 

— 

Tokyo 

-0-3 

17 

4 

157 

4 

4 

-   2 

(e7 

8) 

-12 

e  7-1 

8-4 

Zi-ka-wei 

-0-4 

22 

1 

204 

e5 

47 

+  46 

e  10 

19 

+  80 

— 

— 

Taihoku 

-0-6 

28 

0 

199 

— 

— 

- 

— 

e20-2 

— 

Manila 

-0-8 

38 

4 

196 

e7 

45 

+  10 

{13 

54\ 

+  22 

13-9 

— 

Upsala 

-1-1 

56 

2 

326 

9 

38 

-   2 

i  17 

21 

-   1 

— 

— 

Tiflis 

-11 

56 

6 

297 

e9 

58 

+  15 

el8 

52 

+  84 

— 

27^2 

Konigsberg 

-1-2 

58 

8 

321 

i  10 

0 

+  4 

18 

5 

+  11 

— 

25-9 

Honolulu 

-1-2 

61 

4 

92 

— 

— 

el4 

32 

?PR, 

— 

— 

Batavia 

-1-2 

61 

9 

209 

ilO 

30 

-13 

i  19 

3 

+  31 

— 

— 

Hamburg 

-1-2 

63 

7 

325 

i  10 

26 

-   3 

- 

— ■ 

53-9 

— 

Vienna 

-1-2 

65 

6 

320 

i  10 

44 

+  3 

19 

28 

-^10 

— 

37-9 

Eskdalemuir 

-1-2 

66 

3 

335 

i  10 

28 

-18 

el8 

58 

-28 

— 

— 

De  Bilt 

-1-2 

67 

0 

328 

10 

42 

-   8 

19 

21 

-14 

— 

— 

Zagreb 

-1-3 

67 

6 

318 

10 

56 

+  2 

19 

53 

+  12 

36-9 

— i 

Uccle 

-1-3 

67 

9 

328 

e  10 

46 

-   9 

e  19 

30 

-15 

— 

— 

Innsbiiick 

-1-3 

68 

3 

323 

ilO 

54 

-  4 

- 

- 

— 

— 

— 

Strasbourg 

-1-3 

68 

6 

325 

i  10 

52 

-   8 

e  19 

52 

-   2 

6  28-9 

— 

Padova 

-1-3 

69 

7 

320 

11 

7 

0 

20 

1 

-   6 

— 

— 

Pompeii 

-1-3 

72 

3 

316 

elO 

44 

-39 

20 

52 

+  14 

— 

— 

Rocca  di  Papa 

-1-3 

72 

4 

317 

i  11 

19 

-   5 

i20 

37 

-  2 

e611 

— 

Tortosa 

-1-3 

77 

9 

325 

11 

43 

-16 

21 

26 

-18 

— 

— 

La  Paz 

— 

141 

2 

31 

18 

24 

[-77] 

- 

— 

--- 

— 

Additional  readings  and  notes  :  Taitioliii  reading  has  been  increased  by  Ih. 
Tiflis  R-ives  also  e=  +21m.l6s.  Koniorsberfi:  iZ  =  ^  11m. 47s.  Vienna 

PS  =  +20m.6s.,      e=+22m.35s.  Eskdalemuir      i=+13m.l2s.,      eE  = 

+  22m.8s.  De  Bilt  ePRi  =  +  13m.21s.,  eE=+19m.54s.  and    +22m.37s. 

Uccle   eSR,  =  +  22m. 46s.  Padova    PR,  =  +12m.0s.,     SR,  =  +  20m. 21s.  ; 

all  readings  are  diminished  by  2h.  The  solution  cannot  lie  regarded  as 
satisfactory,  but  it  is  difficult  to  suggest  an  alternative.  The  La  Paz  observa- 
tion suggests  a  very  deep  focus,  which  is  not  supported  by  otlier  observations. 
Possibly  it  is  not  [P]  at  all,  but  P  :  the  residual  according  to  adopted  tables 
would  then  be  +69s.,  but  an  error  of  1  minute  is  also  possible.  The  assumed 
focal  depth  of  010  is  supported  chietty  by  the  observations  in  azimuths  near 
320°,  tho.se  near  azimuths  200'  being  rather  the  worse  for  the  hypothesis. 
If  we  omit  the  correction  for  focal  depth,  all  the  stations,  except  the  .Tapanese, 

, suggest  moving  the  epicentre  further  north,  say  to  54'  OX.  130  -SE.,  but  this 

'would  throw  out  the  Japanese  observations. 


Aug.  14d.  Readings  also  at  3h.  and  5h.  (near  Athens),  6h.  (Colombo),  lOh.  (near 
Athens),  13h.  (Taihoku),  15h.  (near  Mizusawa),  17h.  (near  Athens  (2)  ), 
20h.  (Bergen).  21h.  (Eskdalemuir,  De  Bilt.  Strasbourg,  L'^ccle,  and  near 


Tokyo),  23h.  (Taihoku  (2)  and  Athens). 


A  = 

+ 

•730, 

B 

=  +  •310,  C 
G  =  +  560, 

=  +-609 
H  =  +2 

;        D 
38,  K  = 

=  +  -391, 
-■793. 

E  =  - 

•921  : 

A        Az. 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

o                o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 
Pompeii 
Belgrade 
Rocca  di  Papa 
Zagreb 

0-7        51 
7-3     299 
7  5      347 
90      302 
9  8      330 

i  0   26 
i  1   59 
e  1   57 
i  2   20 
2  27 

+  17 
+    8 
+    3 
+    4 
0 

3  34 
i  4      9 

e  3  48) 

+  16 
?L 
-15 

i  06 

4-8 
(i  4  2) 

36 

6^1 
4  4 

5^8 

Continued  on  next  page. 


129 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  8. 

8. 

m.  s. 

s. 

m. 

m. 

i'lorence 

10-9 

309 

4  40 

;s 

(4  40) 

-12 

— 

4-8 

Pad ova 

11-5 

317 

2   48 

-    4 

(7   57) 

?L 

8-0 

9-6 

Vienna 

11-5 

338 

2   52 

0 

— 

e  7-0 

8-8 

Innsbruck 

130 

323 

i  3   12 

-    1 

— • 

— 

— 

— 

Zurich 

14-5 

318 

e  3  30 

-    3 

e  6   19 

-    1 

— 

— 

Strasbourg 

1.5-6 

320 

e  3  46 

-    1 

e  7  59 

?L 

8-8 

— 

Algiers 

15-9 

273 

e  3  53 

+    2 

6  48 

-   5 

— 

— 

Hamburg 

18o 

335 

e  4   17 

-    6 

— 

— 

— 

12-8 

Uccle 

18-8 

321 

e  4  22 

-    5 

e  8     1 

+    3 

— 

— 

De  Bilt 

19-2 

325 

e  4  31 

0 

e  8     6 

0 

— 

— 

Upsala 

22 -6 

3oi 

e  4  59 

-13 

i  9     9 

-    8 

— 

— 

Eskdalemuii-      e 

25  1 

324 

— • 

— 

e  9  48 

-17 

— 

— 

Padova  gives  also  PRi  =  +2m.54s. 


Aug.  lod.     Readings  also  at  2h.  (near  Calcutta),  3h.  (near  Athens),  4h.  (Colombo), 
6h.  (Taihoku),  12h.  (near  Nagasaki),  23h.  (Lick). 


Aug.  16d.  9h.  41m.  30s.     Epicentre  37°-5N.  23°-0E.  (as  on  Aug.  15d.). 

A       Az.           P.       O-C.  S.         O-C.       L.  M. 

„          „          m.  s.         s.  ni.  s.           s.           m.  m. 

Athens            x.          0-7        51      e  0   13      +    2  —                —       iO-9  1-5 

Pompeii                       7-3     299      e2   27       +36  —                —           —  — 

Belgrade                      7-5     347      e  1   53      -    1  e  1   59        -85           —  2-7 

Rocca  di  Papa           9  0     302          —              —  i  3   4^^         -15           —  3-9 

Zagreb                         9-8     330      e  2  30      +    3  —                —           —  5  5 

Hambm-g                   18-5      335          —              —  —                 —      e9-5  — 

De  Bilt                      19-2     325          —              —  e  7      3        -63           —  — 

Additional  readings  and  notes:     Athens  gives  also  e=+34s.,  ME  =  +10ni. 

Belgrade  ePN  (alternative)  =  +33s.     All  these  readings  are  reduced  by  10m. 
Zante  (A  =3° -3)  gives  a  reading  at  9h.35m. 


1922.     Aug.  16d.  15h.  56m.  25s.     Epicentre  52°  5N.  157°  5E. 

las  on  1922  Mar.  6d.). 


A  =  - 

362, 

B  =  +  1. 

33,  C 

=  +793 

;        E 

=  +  -383, 

E  =  -r 

•924  ; 

G  =  - 

•733, 

H=  +-304,  K- 

=  -609. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Ootomari 

11°  2 

244 

3   29 

+  42 

— 

— 

5  9 

8^4 

Mizusawa 

E. 

17-5 

227 

4   25 

+  14 

— 

— 

— 

— 

Tokyo 

21  0 

224 

5     6 

+  13 

(e  9     5) 

+  21 

e  9  1 

9-5 

Nagova 

22-6 

228 

4   42 

-30 

— 

— 

— 

— 

Osaka 

23  -7 

230 

5   16 

-   9 

(9   48) 

+  10 

9^8 

101 

Kobe 

23-9 

230 

(5      8) 

-19 

5      8 

IP 

7  9 

9-9 

Nagasaki 

28-0 

236 

6      9 

+    1 

10   50 

-    9 

137 

— 

Zi-ka-wei 

33-7 

245 

e  6  56 

-    6 

e  12   28 

-    8 

— 

21-8 

Taihoku 

38-5 

239 

— 

— 

e  12   54 

-51 

— 

— 

Hong  Kong 

44-6 

244 

S   26 

-    4 

— 

— 

22^7 

27-6 

Honolulu 

E. 

461 

116 

— 

— 

14   53 

-36 

21-7 

20-9 

JNIanila 

47-7 

232 

e  8  52 

0 

(16     0) 

+  10 

16  0 

— 

Victoria 

48-0 

61 

9  22 

+  28 

(15      1) 

-53 

i  151 

23-4 

Berkeley 

K. 

55-3 

71 

9  35 

-    6 

17      5 

-20 

e  260 

— 

Calcutta 

E. 

59-7 

270 

13   44 

?PR, 

23   44 

«SRi 

33  9 

39  8 

yimla 

E. 

601 

283 

18  35 

?S 

(18   35) 

+  11 

367 

37  4 

N. 

601 

283 

18   29 

2S 

(18   29) 

+    5 

37  9 

38  4 

Upsala 

631 

339 

i  10  34 

+    1 

i  19     3 

+    1 

e  327 

40-7 

Konigsber^ 

66-9 

335 

i  10  56 

-    1 

19  48 

-    1 

0  34-6 

47-6 

Continued  on  next  page. 


130 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L 

M. 

o 

o 

m.  s. 

p. 

m.  r^. 

.s. 

ni. 

111. 

Tiflis 

G9,j 

oil 

e  11   35 

+  22 

0  20   41 

+  23 

e  30-2 

11 -1 

Chicago 

70-2 

46 

11      2 

-16 

20      5 

-23 

34-6 

— 

Lemberg 

70-3 

330 

ell   23 

+    4 

e  20  41 

+  11 

e  39  0 

46-2 

Edinburgh 

70-4 

350 

— 

— 

i  20  38 

+    7 

29-6 

52  1 

Hamburg 

70-5 

341 

i  11    22 

+    2 

e  20  25 

-    7 

e  34-6 

38-6 

Eskdalemuir 

710 

350 

ill    21 

-    2 

20   33 

—    5 

34-6 

44-5 

Ann  Arbor 

71-0 

43 

11      5 

-22 

20   23 

-21 

40-5 

— 

Bombay 

71-9 

278 

16   56 

?PRi 

— 

— 

— 

— 

Ottawa 

72-0 

37 

11    16 

-14 

20  29 

-21 

32-6 

— 

Toronto 

721 

40 

e  11    23 

-    8 

e  19  47 

-64 

0  36-6 

41  2 

ytonyhurst 

72:5 

348 

— 

— 

— 

— 

— 

48-9 

Batavia 

72  (i 

233 

i  11    36 

+    2 

i  21      6 

+    9 

c  38-7 

— 

De  Bilt            E. 

72-8 

343 

11    35 

0 

20   58 

-    2 

c  36-6 

42-3 

X. 

7-J-S 

343 

— 

— 

— 

— 

e  35  -6 

50-0 

Vienna            e. 

73  9 

334 

i  11    42 

+    1 

i  20   57 

-16 

c  351 

— 

7.i-9 

334 

ell    41 

0 

i  21    12 

-    1 

— 

42-9 

Oxford 

74-2 

348 

i  11    49.' 

-    6 

i  21    20 

-    4 

32-6 

54  0 

Uccle 

74-2 

341 

11    40 

-    3 

21    12 

-    4 

e  36-6 

42-8 

Ithaca 

74-3 

39 

— 

— 

— 

— 

36-6 

— 

Strasbourg 

75-7 

340 

i  8   35 

? 

i  18     5 

? 

36-6 

44-6 

Kodaikanal 

7o-8 

270 

21   47 

?S 

(21   47) 

+  12 

47-4 

50-0 

Belgrade 

75-9 

330 

i  11  52 

-2 

i  21   31 

—    5. 

41-6 

49-8 

Innsbruck 

761 

337 

i  11  54 

-    2 

i  21   31 

-    7 

e  37-6 

52-4 

Zagreb 

7(j;5 

333 

i  11   54 

-    3 

21   36 

—    5 

e  35-6 

41-6 

Paris 

76  o 

344 

e  11   53 

—    5 

e  21   35 

-   8 

e  34-6 

43-6 

Zm-ich 

76-6 

339 

11   55 

-    4 

21  38 

-    6 

— 

— 

Colombo 

76  9 

266 

12  35 

+  35 

22  53 

+  65 

50-6 

54-6 

GeorgetowTi 

770 

40 

i  11   48 

-13 

c  21   48 

-    1 

39  0 

— 

Besancan 

77-4 

340 

— 

— 

— 

— 

e  40-6 

— 

Padova 

77-7 

336 

12      2 

-    3 

21   51 

-    6 

39-6 

53-6 

Florence 

79-4 

337 

8   35 

f 

22  25 

+    9 

29  1 

48-6 

Rocca  di  Papa 

80-9 

334 

i  12   23 

-    1 

i  22   29 

—    5 

e  29-3 

56-6 

['ouiiH'ii 

Sl-4 

332 

13   31 

+  64 

•     34  33 

I 

44-6 

— 

Barcelona 

,s:!-6 

342 

e  12   35 

—    5 

23     0 

—    5 

— 

53-4 

Tortusa            x. 

8lJ 

344 

12   35 

-10 

23      2 

-12 

380 

52-8 

Ilelwan 

8.0 -2 

316 

i  12   41 

—     S 

23    15 

-    6 

53-6 

581 

l-!i\  erview 

86-5 

185 

e  12   55 

-  1 

e  23      4 

-32 

e  37-3 

— 

Coimbra          e. 

86-5 

350 

12   48 

-    8 

23   26 

-10 

41-6 

51  -5 

X. 

86-5 

350 

— 

— 

23   22 

-14 

— 

57-6 

Al'ders 

88-0 

339 

12   54 

-11 

23   49 

-    3 

441 

60-1 

Rio  Tinto 

88-6 

349 

48   35 

?L 

— 

— 

(48-6) 

63-6 

Grar.ada 

88-8 

347 

i  13      0 

-    9 

i  23   47 

-14 

44-6 

48-2 

San  Fernando 

89-8 

348 

— ■ 

— 

23   41 

-31 

— 

57-6 

Melbom-ne 

91  0 

190 

— 

— 

i  24      5 

-19 

— 

61-1 

La  Paz 

129-3 

60 

19   17 

[0] 

33   47 

? 

74-6 

80-0 

Cape  Town 

145-5 

286 

78  38 

?L 

— 

- — 

(78-6) 

— 

Additional  readings  :      Ootomari  readings  are  increased   by   2h.,   also   MN  = 
+  7 -4m.  Mizu.sawa  gives  also  SN  =  +  4m. 26s.  Tokyo  eS  =  +  6m. 53s., 

MN  =  +9 •7m.  Osaka  MN  =  +10-0m.  Kobe  P  =  +3m.35s.  Zi-ka- 

wei     MN  =  +18-7m.  Honoluhi     PRj  = +9m.56s.,     SR,E  =  +  18m.28s., 

SR,N  = +18m.l8s.,        L=+20-9m..        MN  =  +21-0m.,        T„  =  15h.55m.58s. 
Upsala  PR.  =  +14m.44s.,  PS  =  +  19m. 43s.,  MN  =  +68 -2m.  Konigsberg 

eLN  =  +32-6m.,   MZ  =  +48-6m.  Titlis  e=+15m.53s.,    [el  = +21m.23s., 

eL  =  +26 -4m.,      MN  =  +47  •8m.  Hambiu-g      PS  =  +21m.23s.,      SR,  = 

+  25m.41s.,MZ  =  +46-3m.,MN  =  +46 -4m.  Eskdalemuir  SR,  =  +26m.5s. 

MN  =  +62-8m.,    T„  =15h.56m.33s.       Origin  52'N.  147°E.  Ann  Arbor 

PE=+12m.23s.  Toionto  eL  =  +46-9m.  and  +58-7m.  Batavia   iN  = 

+  22m.47s.    and     +24m.7s.  Vienna    iN  =  +18m.40s.    and     +24m.34s., 

iE  = +41ni.51s.  I'ccle  MN  = +47 -8m.  Ithaca  L  = +52-6m.       Zagreb 

MNW  =  +43-6m.  I'aris    MN  =  +51-6m.  Colombo    S=+44m.35s.? 

(ieor^'ctown   LN=+45-2m.  Padova  PR,  =  + 12m. 30s.,  SR,=  +24m.5s. 

Floience  reading  l;as   been  increased  by   Ih.  Coimbra  IE  =  + 23m. 38s. 

Granada  MN  =  +58 -9m.  San  Fernando  MN  =  +62 -Cm. 


Aug.  16d.  Readings  also  at  Ih.  (Apia),  5h.  (near  La  Paz),  6h.  (Manila,  Rivervicw, 
and  Melbonnu'),  7h.  (Victoria,  Toronto,  De  Bilt,  Cede,  and  near  Tacu- 
l)aya),  lOh.  (Manila).  12h.  (Stonyluirst,  .\pia.aiul  near  Zante  and  Athens), 
13h.  (Stoiiyhinsi  (2),  Wellington,  and  Chi-istcluirch),  14h.  (Sapporo), 
15h.  (Colombo  and  Kodaikanal),  '18h.  (Uccle),  20h.  and  22h.  (near 
Athens). 


]31 

Aug, 


.  17d.  loh.  3m. 

36 

s.     Epiceutr 

e  36° -ON. 

28°  OE 

.  (as  on 

Aug.  13d.). 

A=+-71i, 

B 

=  +  •380,  C 

=  +^588 

:         D 

=  +470 

,   E  =  - 

•883  ; 

G  =  + 

•519, 

H  =  +  -276,  K  = 

-•809. 

A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

e 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

3  9 

302 

el     5 

+    4 

e  1  37 

-10 

e  2  1 

e  2-8 

Belgrade 

10-5 

329 

e  2  50 

+  13 

e  4  44 

+    1 

e  5^8 

Rocca  di  Papa 

13-2 

301 

— 

e  65 

94 

Tiflis 

11  -i 

61 

e  3  54 

+  25 

— 



e  94 

Vienna 

15  0 

329 

e  3  37 

-    2 





12-7 

Hamburg 

21-6 

330 

— 

e  8     4 

-53 



16-7 

De  Bilt 

22-8 

322 

— 

— 

e  12  4 

15-4 

Additional  readings  :   Athens  gives  its  P  and  S  as  e's,  also  eL  =  + 1  •2m.        Tiflis 
e  =  +6m.48s.  Hamburg  MN  =  + 14  5m.  De  Bilt  MN  = +13  •2m. 

Aug.  17d.  Readings  also  at  Oh.  (Dehra  Dun,  Colombo,  Simla,  Hamburg,  and 
De  Bilt),  3h.  (Algiers),  4h.  (near  La  Paz),  61i.  and  lOh.  (Zagreb),  13h. 
(La  Paz),  14h.  (Strasbourg),  18h.  (Tiflis),  20h.  (La  Paz). 

Aug.  18d.  oh.  12m.  15s.     Epicentre  36°^5N.  122°-0W.  (as  on  1922  Mar.  16d.). 

A  =  -  426,  B  =  -  682,  C  =  +  595  ;  D  =  -  848,  E  =  +  530  ; 

G  =  -315,   H  =  -504,  K  =  -804. 

An  epicentre  further  south  would  suit  Lick  and  Berkeley  better,  but  there  is 
not  evidence  enough  to  justify  departm-e  from  the  origin  previously  adopted. 


A 

Az. 

P. 

O-C. 

S. 

O 

-c 

L. 

M. 

;, 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Lick 

0  9 

18 

i  0     9 

—    5 

i  0   27 

+ 

•> 



0  8 

Berkeley 

14 

352 

e  0   19 

-    2 

i  0  46 

+ 

7 

— 

14 

Tucson 

E. 

10-1 

111 

— 

— 

e  4   26 

6 

— 

5-7 

N. 

101 

111 

— 

— 

e  4   15 

— 

17 

— 

5  2 

Viotoria 

11-9 

355 

— 

— 

— 

— 

4^8 

7^7 

Chicago 

27^0 

68 

— 

— 

— 

— 

e 

23^0 

— 

Toronto 

326 

65 

— 

— 

— 

— 

22  2 



Honolulu 

N. 

348 

256 

— 

— . 

— 

— 

e 

154 

— 

Ithaca 

35  2 

66 

— 

— 

— 

— 

17^8 

— 

Georgetown 

E. 

35  3 

72 

— 

— 

— 

— 

172 

— 

Washington 

35-3 

72 

— 

— 

— 

— 

e 

19-0 

— 

Ottawa 

35  5 

61 

— 

— 

— 

— 

e 

17^8 

— 

Northfleld 

37^8 

63 

— 

— 

^ 

— 

e 

168 

— 

Eskdalemuir 

744 

32 

— 

— 

— 

— 

408 

— 

Stonyhurst 

757 

33 

e  33   45 

?L 

— 

— 

(e 

33^8) 

424 

De  Bilt 

80^2 

30 

— 

— 

— 

— 

e 

44-8 

45-6 

Additional  readings  and  notes:  Lick  gives  also  iPEX  =  +12s.,  iPN  =  +19s., 
iPZ  =  +20s.,  iPEZ  =  +21s.,  iSE,  =  +37s.,  i.SZ,  = +39s.,  MN=+0-9m., 
MZ=+l-3m.  Berkelev  iPENZ=+29s.,  iZ  =  +37s.,  iN  =  +40s.,  iEN  = 

+  54s.,  iSEN  =  +56s.,  MZ  =  +13m.,  MN  =  +16m.  Toronto  realiig  has 

been  increased  bj'  30m.  Stonyhurst  reading  has  been  dinunished  by  Ihr. 

Aug.  18d.  19h.  50m.  26s.      Epicentre  13°-0N.  85°4W.  (as  on  1922  Feb.  16d.). 

A=  +-078,  B  =  -971,  C=  +-225  ;  D  =  -997,  E  =  -•080  : 

G  =  +  018,   H  =  -  224,  K  =  -  974. 

The  serious  objection  to  this  solution  is  that  stations  near  the  adopted  epicentre 
(such  as  La  Paz,  Tacubaya,  &c.)  and  even  X.  American  stations  give  no 
record  of  the  shock.  But  it  is  difficult  to  suggest  any  very  different  epi- 
centre from  the  evidence  of  European  stations. 


A 

Az. 

P. 

O-C.         L. 

M. 

g 

m.  s. 

8.            m. 

m. 

Coimbra 

7l'8 

51 

— 

—      e  57  6 

— 

Eskdalemuir 

749 

37 

— 

—         386 

— 

Uccle 

79-8 

41 

e  12  58 

+  40      e416 

— 

De  Bilt 

80. •I 

40 

■ — 

—      e  426 

506 

Hambm-g 

82^7 

37 

e  12  34 

0      e  44  6 

— 

Rocca  di  Papa 

87^3 

48 

e  12  58 

-    3      e  42  8 

57^0 

Vienna 

88^0 

40 

12  56 

-    9             — 

52-6 

Zagreb             n.e. 

8S-4 

43 

o  13     7 

0      e44  6 

53  6 

N.W. 

88^4 

43 

e  13     9 

+    2              — 

496 

Tiflis 

108-7 

37 

— 

—      e  436 

49^8 

iditional  readings  : 

De   Bilt 

gives 

also  MN  = 

+  51  em.            Rocca  di 

e=  +6m.46s. 

132 


Aug.  18d.  Readings  also  a(  (tii.  (Rivoiview).  T'n.  (Z;i  leb  a-id  Manila),  llli.  and 
loh.  (La  Paz),  1/h.  (Coimbra),  18h.  (De  Bilt).  20h.  (Colombo,  Perth,  and 
Honolulu),  21h.  (Florence,  Ucele,  De  Bilt,  and  Victoria),  23h.  (Batavia). 


Aug.  19d.  23h.  18m.  8s.      Epicentre  37 'oN.  23  -OE.  (as  on  IGd.), 


A 

Az. 

P.        O-C.          S. 

O-C.        L. 

M. 

„ 

m.   s.          s.          m.   s. 

s.            m. 

m. 

Athens                         0  7 
Belgrade                      7  5 
Rocca  di  Papa          9  0 
Zagreb                         9-8 
De  Bilt                        19-2 

.'>1 
347 

58 
330 
325 

ion            0       10   20 
c  3    29         ?8       (e  3   29) 
3   58         ?S          (3   58) 
—              —      e  3  52 

0       i  0-4 

-r     0         15   0 

—    5           — 

-31            — 

—    e  10-9 

OG 

5  -5 
5-9 

Iditional   readings  :     Athens 
+  4m.  35s. 

gives    also    MN  =  +0-7m. 

Belgrade 

iS  = 

Aug.  19d.  Readings  also  at  2h.  (near  Nagasaki),  3h.  (La  Paz),  5h.  (near  Osaka 
and  Kobe),  7h.  (Titlis),  8h.  (Paris),  20h.  (.Strasbourg  and  Riverview), 
21h.  (Zante  and  near  Mizusawa),  23h.  (Rocca  di  Papa). 


Aug.  20d.  3h.  14m.  35s.      Epicentre  22  -ON.  125  =  -5E.  (as  on  1913  Jan.  7d.). 


A  =  -  -538,  B  =  +  -755,  C  =  +  -375  ; 

G  =  --218,  H  =  +305, 


D  =  +-814,   E  =  +  -581 
K  =  -927. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

4°  7 

310 

1    18 

-t-    5 

— 

— 

1-8 

1-9 

^Manila 

8-G 

211 

e  3   43 

?S 

(e  3   43) 

-10 

— 

— 

Zi-ka-wei 

9-3 

338 

e  3   15 

+  55 

e  4    10 

0 

— 

. — 

Tokyo 

18-5 

39 

e  4   27 

+    4 

— 

— 

— 

— 

Du  Bilt 

89-5 

328 

— 

— 

— 

— 

e  45-4 

— 

s'o  additional 

read 

ngs. 

Aug.  20d.  oh.  Om.  36s.     Epicentre  44° -SN.  11°-5E.  (as  on  1922  May  25d.). 


A  =  +699,   B  =  +142,  C  = 


•701. 


Very  doubtful. 

A 

P. 

O-C. 

S. 

g 

m.   s. 

s. 

m.  s. 

Padova 

0-9 

-0      1 

-15 

0  24 

Rocca  di  Papa 

2-8 

e  0   48 

+    4 

— 

/a,n-eb 

3-4 

e  0   48 

—    5 

— 

Zuricli 

3-5 

(1      1) 

+    6 

1     1 

Besancm 

4-7 

1    24 

+  11 

— 

Strasbourg 

4-8 

e  1   29 

+  15 

e  2     4 

Vienna 

5  0 

e  1    19 

+    2 

— 

O-C. 


1-2 


?P  — 


M. 
m. 
1-9 
1-4 
2-1 


—  —        ■3-6 


Additional  readings  :    Padova  gives  also  SRi  =  +34s. 
+  24s.  Zurich  eP  =  +  22s. 


Rocca  di  Papa  eN  ' 


Aug.  20d.  Readings  also  at  2h.  (Azores  and  near  Tokyo),  7h.  (Azores  and 
Taihoku),  13h.  (Colombo,  Nagoya,  and  near  Osaka  and  Kobe),  14h. 
(near  Manila),  15h.  (Azores,)  16h.  (Taihoku,  Athens,  and  Stonyhurst), 
20h.  (.Vthe.is,  Florence,  Simla,  Taihoku,  and  Stonyhurst). 


133 

Aug.  21d.  19h.  22m.  10s.     Epicentre  12°0S.  69'OW.  (as  ou  1920  Oct.  7d.). 

A  =  +  -351,  B  =  -  -913,  C  =  -  -208  ;  D  =  -  -934,  E  =  -  -358  ; 

G  =  -075,  H  =  +194,  K  =  --978. 

A        Az.  r.        0-C.         S.         O-C.  L.  M. 


o 

o 

m.  6. 

s. 

m.  s. 

s. 

in. 

m. 

La  Paz 

4(3 

109 

i  1    13 

+    2 

1   58 

—    8 

2  1 

2-4 

La  Quiaca 

10-6 

163 

3  50 

+  72 

— 

— 

5  0 

6-2 

Andalgala 

N. 

15-8 

171 

3   50 

+    1 

— 

— 

4-3 

51 

Pilar 

E. 

20-2 

167 

9   44 

?S 

(9   44) 

+  77 

10-2 

11-3 

Mendoza 

20-9 

178 

9      8 

?s 

(9      8) 

+  26 

110 

130 

CipoUetti 

27  0 

178 

— 

— 

(10      2) 

-39 

100 

12-8 

Eskdalemmr 

86-7 

31 

— 

— 

— 

42-8 

Uccle 

891 

39 

— 

— 

— 



e  47-8 



De  Bilt 

E. 

900 

38 

— 

— 

— 

— 

e  48-8 



Hambiirg 

93-3 

36 

— 

— 

— 



e  66-8 



Zagreb 

9ol 

45 

— 

— 

— 

— 

e  57-8 



Colombo 

148-8 

98 

85   50 

?L 

— 

— 

(85-8) 

— 

Additional  readings:     La    Quiaca  gives   also   MX  =+5 -701.  Pilar   LN  = 

-r  10  Im.,  MX  =  + 10 -701.         CipoUetti  readings  have  been  increased  by  10m. 
De  Bilt  eLX=  +49  •8m. 


Aug.  21d.  Readings  at  Oh.  (Azores),  2h.  (Rocca  di  Papa),  6h.  (Azores),  7h.  (near 
Vera  Cruz),  13h.  (Tiflis),  17h.,  19h.,  and  20h.  (Azores),  22h.  (near  Mizu- 
sawa),  23h.  (Azores). 


Aug.  22d.  Readings  at  111.  (Port  au  Prince),  3h.  (near  Athens),  71i.  (Tailioku  and 
near  Tokyo),  llh.  (Azores),  14h.  (Batavia),  15h.  (Zi-ka-\vei),  16h.  (Stras- 
bourg and  Taihoku),  17h.  (near  Athens),  20h.  (2)  and  21h.  (Batavia). 


23d.  Readings  at  Oh.  (Batavia).  4h.  (Vienna,  De  Bilt,  Konigsberg,  Hamburg, 
Simla,  Zagreb,  and  Edinburgh),  6h.  (De  Bilt).  llh.  (near  Tacubaya), 
llh.  (Colombo,  Batavia,  Kodaikanal,  and  near  Tacubaya),  loh.  (Manila, 
Hong  Kong,  Colombo,  Simla,  Kodaikanal,  and  Batavia),  20h.  (Batavia 
and  Azores). 


Aug.  24d.  17h.  12m.  30s.      Epicentre  44  -oX.  11  =  -5E.  (as  on  20d.). 


A 

P. 

O-C. 

S. 

O-C. 

M. 

5 

m.  s. 

s. 

m.  s. 

s. 

m. 

Florence 

0-7 

0   15 

+    4 

— 

— 

0-5 

Padova 

0-9 

0  32 

+  18 

0   45 

+  20 

1-3 

Zagreb 

3-4 

— 

— 

e  1   30 

-    4 

Zurich 

3-5 

e  0  51 

-    4 

i  1   30 

—    7 

— 

Xo  additional  readings. 

Aug.  24d.  19h.  45ni.  18s.      Epicentre  35'-5X.  141°0E.  (as  on  1922  April  lOd.). 
A  =  -  -633,  B  =  +  -512,  C  =  +  -581. 


A 

P. 

m.  s. 

O-C. 

S. 
m.  s. 

O-C. 

s. 

L. 

m. 

M. 
m. 

Tokyo 
Mizusawa 
Kobe 
Batavia 

E. 

I'l 

3-6 

4-9 

52-6 

i  0   17 

0  56 

e  1   22 

0 

0 

+    6 

i  0   24 
1   35 
(2   20) 
(e  15      7) 

-  7 

-  4 
+    6 

-104 

2-3 
e  151 

0-4 

2-5 
181 

Additional  readings  :    Tokyo  gives  also  MX  =  +2  ■2m.,  all  readings  being  given 
as  at  20h.  Mizusawa  SX  =lm.33s. 


Aug.   24d.      Readings  also  at   Oh.   (Strasbom-g),   7h.   (Mizusawa),   llh.   (La  Paz), 
16h.  (Strasbourg),  19h.  (near  Batavia). 
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Aug.  25d.  nil.  43m.  20s.      Epicentre  13^-5S.  162"0E.  (as  on  1920  Nov.  6d.). 

A  =  -  -925.  B  =  +  -300,  C  =  -  -233  ;  D  =  +  -309,  E  =  +  -951  ; 

G  =  +  -222,  H  =  -  -072,  K  =  -  -972. 


V'ery  rougli. 

A 

A2. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

, 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Sydney 

22°6 

204 

9   25 

IS 

(9   25) 

+    8 

10-3 

15  0 

Riverview 

22-6 

204 

e  5   40 

-f  28 

e  10      1 

+  44 

e  11-5 

— 

Melbourne 

28-7 

209 

6   40 

+  25 

11   58 

+  46 

14-7 

17-7 

Adelaide 

29  S 

220 

— 

— 

— 

— 

e  13-7 

17-5 

Manila 

49-4 

304 

e  8  58 

-    5 

— 

— 

19-3 

— 

Honolulu 

E. 

52-4 

49 

9   20 

-    2 

16   40 

-    9 

23-2 

27  0 

N. 

52-4 

49 

— 

— 

— 

— 

24-3 

27  1 

Hony:  Kong: 

590 

307 

12   44 

?PRi 

— 

— 

28-7 

31-7 

Kodaikanal 

87-2 

281 

59      4 

?L 

— 

— 

(59-1) 

— 

Berkeley 

E. 

87-3 

50 

— 

— 

— 

— 

e  68-9 

— 

Victoria 

90-2 

40 

— 

— 

— 

— 

29-2 

45-7 

Clucago 

114  1 

50 

— 

— 

— 

— 

e  50-7 

— 

Toronto 

119-8 

47 

— 

— 

— 

— 

70-0 

— 

Ottawa 

122  0 

44 

— 

— 

e  59   10 

?L 

e  64-7 

— 

Hamburg 

134-2 

337 

. — 

— 

e  38  40 

J 

e  66-7 

— 

Eskdalemuii 

13G-6 

347 

— 

— 

— 

— 

66-7 

79-7 

Zagreb 

136-8 

325 

e  23   40 

?PRi 

— 

— 

e  65-7 

69-7 

De  Bilt 

E. 

137-2 

339 

— 

— 

— 

— 

e  59-7 

74-6 

N. 

137-2 

339 

— 

— 

— 

— 

e  64-7 

77-5 

Uccle 

138-5 

339 

— 

— 

— 

— 

e  58-7 

— 

Additional  readings  and  notes  :  Sydney  P  has  been  increased  by  10m.  Hono- 
lulu gives  also  SRiN  = +21m.2s.,  LN  =  +26-7m.,  T„  =llh.43m.27s. 
Eskdalemuir  MN  =  +  84 -7m.  Zagreb  MNW  =  +  78 -7m. 


Aug.  25d.  nil.  47m.  24s.      Epicentre  36'-5X.  1°-5E. 

A  =  +  -804,  B  =  +  -021,  C  =  +  -595  ;  D  =  +  026,  E  =  - 1  -000  ; 

G  =  +  -595,  H  =  +  -016,  K  =  -  -804. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

3 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Algiers 

1°3 

76 

i  0   25 

+    5 

0   45 

+    9 

1-0 

1-2 

Granada 

4  1 

280 

1     2 

-    2 

1  1   46 

-    7 

1  1-9 

2-9 

Tortosa 

4-4 

351 

1     5 

-    3 

1   58 

-   3 

2-2 

5-7 

Barcelona 

5-0 

6 

e  1    12 

-    5 

2     7 

-10 

e  2-4 

3-1 

San  Fernando 

6-2 

272 

2  32 

+  57 

3    12 

?L 

(3-2) 

51 

Coimbra          e. 

8-6 

299 

c  3   28 

?S 

(e  3   28) 

-25 

e  4-9 

5-5 

N". 

8-6 

299 

e  3   29 

IS 

(e  3  29) 

-24 

5-2 

6-6 

Puy  de  Dome 

9-3 

6 

3  36? 

?s 

(3  360 

-34 

— 

— 

Moncalieri 

9-7 

28 

e  3     9 

+  43 

4  58 

?L 

6-6 

9-3 

Rocca  di  Papa 

10-1 

55 

e  2  54 

+  23 

. — 

— 

e  5-1 

9-3 

BesanQon 

11-2 

16 

— 

— 

— 

— 

5-6 

— 

Zm-ich 

12  1 

24 

e  2  57 

-    3 

— 

— 

e  7-3 

— 

Paris 

12-4 

3 

— 

— 

5   36 

+    7 

— 

— 

Strasbourg 

12-9 

19 

3     8 

-   4 

e  6     4 

+  22 

7-1 

9-6 

Innsbruck 

131 

31 

i  3   11 

-    3 

e  5   24 

-22 

— 

— 

Zagreb 

14-3 

45 

3   31 

+    1 

— 

— 

e  9-6 

12-6 

TIecle 

14-5 

8 

e  2  31 

-62 

— 

— 

e  7-1 

8-6 

Kew 

15-0 

356 

— 

— . 

— 

— 

— 

8-6 

Oxford 

15-4 

354 

— 

— 

6   36 

—   5 

— 

9-3 

De  Bilt            E. 

15-8 

8 

— 

— 

- — . 

— 

8-0 

11-2 

N. 

15-8 

8 

— 

— 

— 

— 

9-1 

11-8 

Vienna 

16-0 

38 

i  3  49 

-    3 

. — 

— 

i  10-7 

— 

Hamburg 

181 

17 

c  4   14 

-    4 

— 

. — 

e  10-0 

11  4 

Eskdalemuir 

19-1 

352 

i  4   27 

-    3 

c  8     5 

+    1 

8-1 

10-8 

Edinburgh 

19-6 

352 

— 

— 

— 

10-6 

121 

Konigsberg 

22-5 

30 

-10     8 

i 

2   15 

? 

e  13-3 

15-9 

Additional    readings:      Granada    gives    also     PH,  =  +  lm.l2s.,    MN=+2-8m. 
Barcelona    MX  =  +6-4m.  San  Fernando  MN  = +4  ^m.  CJoimbra 

SE  =  +4m.l9s.,     iSN  = +4m.298.,     ToE  =  llh.49m.50s.,     T.N  =llh.49m.378. 
Hamburg  MN  =  +15 -6m. 
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1922.     Aug.  25d.  19h.  29m.  30s.      Epicentre  50°  ON.  91°  8E. 


A  =  -020,   B  =  +  -643,  C  =  +  -766:  D  =  +1000,  E  =  +-031 

G  =  -  024,   H  =  +  -766.  K  =  -  -643. 


Simla 

Delira  Dun 
Calcutta 

Zi-ka-wei 

Hong  Koug 

Naarasaki 

Tiflis 

Ootomari 

Taihoku 

Bombay 

Kobe 

Osaka 

Tokyo 

Upsala 

Kodaikanal 

Konigsberg 

Lemberg 

Manila 

Colombo 

Bergen 

Belgrade 

Vienna 

Hamburjc 

Zagreb 

Innsbruck 

De  Bilt 


X. 


Padova 
Dyce 
.Strasbourg 
Zm-ich 
Uccle 
Edinburgh 
Rocca  di  Papa 
Eskdalemuir 
Besancon 
Stonyhiu'st 
Moncalicri 
Kew 
Paris 
Oxford 
Barcelona 
Tortosa 
Algiers 
Granada 
Coimbra  K. 

X. 


21  8 
21-8 
22-2 
27-6 
27-6 
29  0 
32-8 
32-9 
33-2 
33-4 
33-9 
340 
34  9 
351 
37-2 
41-4 
41-5 
41-8 
421 
42-6 
44-2 
46-6 
46  7 
47-2 
47-9 
48-8 
50-6 
51-2 
51-2 
51-3 
51-7 
ol-8 

52  1 
52-3 
52-9 

53  1 
53-3 
53-6 
53-8 
540 
54-2 
54-4 
54-6 
59-4 
60-3 
620 

65  -5 

66  0 
660 
66-7 
67-5 
771 
841 
85-9 

105-9 


Az. 

216 
216 
213 
187 
1S7 
119 
140 
107 
273 
77 
127 
213 
99 
99 
94 
315 
203 
306 
296 
137 
198 
319 
291 
299 
309 
295 
300 
309 
309 
299 
318 
303 
301 
308 
315 
293 
315 
303 
314 
300 
310 
308 
311 
299 
300 
295 
300 
305 
305 
302 
300 
24 
351 
62 
236 


P. 


6 

6 

e  6 


12  15 
10  22 
e  6  54 
16    15 

4    26 

16      3 


0-C. 

s. 
+  3 
+  21 
+  23 
+  10 
+  12 
+    1 

.'S 


54 

0 


7 
19 


49 
6 

7  59 
e  8  6 
e  8  47 
15  6 
i  21  30 
e  8   37 


1  8 
e  8 

8 
e  8 

9 


?L 


?L 

-17 
?L 

-10 

-  6 
+  32 

?S 
?L 

-  8 

-  4 

-  5 

-  4 
-18 


(12  15) 
(e  10  22) 
e  12      6 


14      5 
13   57 


0-C. 

B. 

+    7 

-  1 

+  40 
+  30 

-  6 
-120 

-21 


L. 
m. 


22 


(15      6)       +    1 


e  21   55  ? 

(i  15   45)       +    1 


9   25       +10 


18   53 


?SRi 


16 
17 

17 

18 
c  18 

18 
e  15 

e  22 

(16 

e  19 

e  22 

24 

e  21 

e  19 

24 

26 

29 

e  26 

e  25 

e  23 

e  24 

e  27 

25 

24 

(28 


c  9  22 

e  9  18 

e  9  20 

16  54 

e  9  27 

i  9  33 

9  39? 

3  16  54 

i  7  42 

21  30 

e  9  41 


10  23 
e  10  31 
i  10  58 

10  54 

11  18 
37   30 


+    3  — 


—    e  27 


?8 

0 

+    5 

+    9 

?S 
-111 
?tfRi 
+    6 


+  9 
+  6 
+  10 
+    3 

+  27 
?L 


e  16  48 

(16  54) 

(e  16  54) 

17  4 

(e  16  54) 

19  26 


e  18  56 

e  19  58 

19  48 


0 

-  1 

-  3 

+    4 

-12 
137 

+    2 
0 


+  8 
+  27 
+  11 


24 
27 

i  28 
24 
27 
30 
27 

28 
25 
e  31 
30 
33 
33 
30 
32 
(37 


12  48 
29  5 
58   30 


+    5 

?SRi 

?L 


23 

40 


1 


and  notes  :    Zi-ka-wei  gives  also  MN 


34 
49 
56 
(58 

+  210m, 


M. 


e  14-3  — 


20-6 
18-5 

21  1 

22  0 
19-7 


23-5 
22-9 
22-4 
25-6 
25-3 
25-5 
25-5 
26-5 
28-8 


47-4 


Tiflis 


Rio  Tinto 
San  Fernando 
Victoria 
Ottawa 

Honolulu        X, 
Cape  Towii 

Additional  reading 

e= +12m.42s.,   +13m.54s.,  and   +  19m.54s.,  MN  = +21-7m.  Kobe  MN  = 

+  22-5m.  Osaka  MN  = +22-8m.  Tokyo  MN  =  + 26  1m.  Upsala 

MN  =  +  24  •3m.  Konigsberg  MNZ  =  -t-  22  -em.  Manila  MN  =  +  25  ■9m. 

Colombo  S  = +28m.  18s.  and   +21in.0s.  Bergen  e  = +25m. 30s.  Vienna 

PRjE  = +llm.25s.,  .SN  = +17m.26s.,     PSE?  =  +  18m.28s.,     the     true     S    is 
given    as    IE.  Hamburg    iPR,  =  +  10m.40s.,    SRj  = +19m.30s.,    MZ  = 

+  30-0m.  Strasbourg  iPR,  =  + 10m. 40s.,   SRj= +19m.30s.  Zagreb 

PNVV= +8m.56s.,     PR.NE  =  +  10m.47s.,     PRiNW  =  +  10m.50s.,     PR3NE  = 
+  12m.24s.,  SR,  =  +19  5m.,  MNW  =  +28-3m.  De  Bilt  PR,  =  +llm.l2s., 

SRi  =  +  20m. 18s.         Padova  L  given  as  P  of  a  second  shock.         Strasbourg 
e=+20m.39s.,     MN  =  +28  1m.  Uccle    ePR,  =  +  llm.27s.,     eSR,  = 

+  20m.30s.,  MN  =  +29  ■4m.  Edinburgh  S  =  +21m.6s.  Rocca  di  Papa 

e  =  +1  lm.42s.,  also  S  is  given  as  eL.         Eskdalemuir  SR,  =  +21m.5s.,  MN  = 
+  288m.  Stouyhurst  S  = +21m.0s.  (?SR,).  Granada  PS  = +21m.30s. 

San  Fernando   MN  =  +465m.  Honolulu  eSRiN  = +46m.o2s.,   eSRiN  = 

+  52m.08.     To=19h.45m.268. 
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Atig.   25cl.     Readia^s  also  at    Ih.   (Titlis),   2h.   (Tittis  and   Riverview),  3h.   (near 
Merida),  9h.  (Taihoku),  15h.  (Piiebla),  22h.  (Toronto). 


Auy.  26d.  2h.  19m.  25s.      Epicentre  7  -OS.  145°0E.  (as  on  192U  Oct.  22d.). 

A  =  -  -813,   B  =  +  -569,  C  =  -  122  ;  D  =  +  -574,  E  =  +  -819  ; 

H  =  -070,  K  =  -993. 

P.        O-C. 

m.  s.         s. 
e  5   56      —    6 


G  =  + 

-100, 

Very  rousli. 

A 

Az. 

Riverview 

2  7°  4 

16°9 

Adelaide 

28-5 

191 

Melbourne 

30-7 

180 

Manila 

32-2 

312 

Honolulu        X. 

62-6 

62 

De  Bilt 

124-2 

331 

Ucele 

125-4 

331 

Eskdalemuir 

125-5 

338 

La  Paz 

139-5 

126 

19  45    [+    6]  —  — 

De  Bilt  gives  also  eE  =  +42m.35s.,  e  =  +olm.35s. 

Aug.  26d.  6h.  25m.  16s.      Epicentre  9=-0S.  163°-0E. 


s. 

O-C 

L. 

M. 

m.  s. 

s. 

m. 

m. 

10  56 

+    8 

e  13-9 

— 

— 

— 

— 

18-6 

11    17 

-29 

15-9 

20  0 

11   47 

-24 

15-2 

— 

— 

— 

e  25-4 

— 

— 

— 

e  60-6 

— 

— 

— 

e  59-6 

— 

— 

— 

58-6 

— 

— 

— 

23-7 

24-0 

A=  -945, 

B  =  + 

289, 

C=  -15 

6  ; 

D  =  +-292, 

E  =  +-956  : 

G  = 

+  -15C 

,  H  =  - 

046,  K 

=  --988. 

A 

Az. 

P. 

O-C. 

S. 

0  -C.         L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s.           m. 

m. 

Apia 

25°  2 

103 

5   43 

+    3 

— 

—          — 

9-2 

Riverview 

27-2 

202 

e  6     5 

+    5 

10  38 

-    7    e  12-6 

— 

Melbourne 

33-1 

207 

e  6  56 

-    1 

— 

—       16-7 

23-4 

Wellinirton 

34-0 

164 

e  6  26 

-39 

e  11   14 

-86           — 

11-7 

Adelaide 

34-3 

218 

e  12  44 

?S 

(e  12   44) 

0        21  0 

22-7 

Honolulu 

E. 

48-8 

51 

15   59 

?S 

(15   59) 

-   5        220 

24-7 

X. 

48-8 

51 

16     8 

?S 

(16     8) 

+    4           — 

29-2 

Berkeley 

83-7 

50 

— 

— 

—    e  43-3 

— 

Victoria 

86-2 

40 

— 

— 

— 

—           — 

45-4 

Kodaikanal 

87-4 

281 

67    50 

? 

— 

—           — 

— 

Chicago 

110-4 

48 

— 

— 

e  47   44 

ih       56-7 

— 

Cipolletti 

112-5 

139 

48   26 

?L 

— 

—      (48-4) 

51-9 

Mendoza 

115-7 

133 

47    14 

?L 

— 

—      (47-2) 

54-7 

Toronto 

116-0 

45 

— 

— 

— 

—    e  64-4 

71-9 

Pilar 

E. 

119-5 

135 

42     8 

?L 

— 

—      (42-1) 

63-8 

Andalgala 

X. 

119-9 

129 

44   32 

?L 

— 

—      (44-5) 

47-9 

Hanibiu"g 

130-4 

339 

— 

— 

— 

—    e  82-7 

— 

Eskdalemuir 

132-4 

349 

— 

— 

— 

—       81-7 

— 

De  Bilt 

E. 

133-2 

340 

— - 

— 

e  43     8 

?      e  86-7 

91-4 

X. 

133-2 

340 

— 

— 

e  33  56 

1      e84-7 

96  0 

Stonyhurst 

133-6 

347 

e  81   44 

?L 

— 

—  (6  81-7) 

96-4 

Uccle 

134-6 

340 

— 

■ — 

— 

—           — 

83-7 

Kevv 

135-3 

346 

90   44 

?L 

— 

—      (90-7) 

95-7 

Additional   readings:     Apia   gives   also   MN  =  +19-9ni.  Adelaide   eS?  = 

+  17m.l4s.  Honolulu  eN  =  +18m.29s.,  SE  =  +20m.l9s.  Berkeley 

eZ  =  +17m.26s.,  eE  =  +33ni.44s.  Pilar  PX  =  +56m.l4s.  Toronto  e  = 

+  61m.8s.,  eL  =  +69-7m. 


Aug.  26d.  Readings  also  at  Oh.  (Pucbla),  2h.  (Melbourne),  7h.  (near  Tacubaya), 
8h.  (Port  an  Prince,  Oaxaca,  and  Taihoku),  llh.  (near  Mizusawa),  12h. 
(Tiflis),  17h.  (Tacubaya),  19h.  (near  Mizusawa). 


Aug.  27d.  Readings  at  4h.  (Vera  Cruz  and  near  Ziu-ich  and  Padova),  71i.  (luar 
Tacubaya),  9h.  (W.  Bromwieh),  llh.  (Mizusawa),  12h.  (Zagreb,  De  Bilt, 
and  near  Athens),  15h.  and  12h.  (Manila). 
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Aug.  2Sd.  Readings  at  6h.  (near  Taciibaya),  8h.  (Hambiirg,  Coimbra,  Uccle,  and 
near  Tokyo),  lOh.  (Batavia),  16h.  (La  Paz),  18h.  (2),  21h.,  and  22h. 
(Batavia). 


Aug.  29d.  .Sh.  36ni.  Os.      Epicentre  38°0N.  33'-5E. 

A  =  +  -657,   B  =  +  -435,   C  =  +  -616  ;  D  =  +  -552, 

G  =  +  -513,  H  =  +  -340,  K  =  -  -788. 


■834 


A 

Az 

P. 

0-C 

S. 

0-C. 

L. 

M. 

„ 

o 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Athens 

E. 

7-7 

273 

e  2  51 

+  54 

e  3   49 

+  20 

e  3-9 

50 

N. 

7-7 

273 

— 

— 

3   41 

+  12 

e  3S 

5-3 

Tiflis 

t)  4 

63 

e  3   18 

+  56 

c  4    24 

+  11 

e  5  1 

8-9 

Belgrade 

E. 

119 

309 

— 

— 

i  6   13 

?L 

(i  6-2) 

81 

X. 

11-9 

309 

e  3     3 

+    5 

e  6   10 

>.L 

(e  6-2) 

6-4 

Lemberg 

13-6 

333 

— 

— 

e  5   54 

-    4 

8-5 

Zagreb 

151 

307 

3   43 

-L    3 

c  6   42 

+    8 

e  8-0 

8-8 

Vienna 

161 

315 

i  3  57 

+    4 

i  7      2 

+    5 

e  8-5 

101 

Rocca  di  Pa 

pa 

16  3 

290 

e  3   54 

—    2 

7      0 

_    2 

— 

11-2 

Padova 

17-7 

302 

4   14 

^    1 

(7    49) 

+  16 

(9-4) 

11-8 

Koni?sbcrg 

190 

336 

i  4   35 

+    6 

7   58 

-    4 

12-3 

Moncalieri 

20-4 

298 

i  5      7 

+  21 

8   44 

+  12 

131 

— 

Zurich 

20-5 

305 

e  4   46 

-    1 

e  8   22 

-12 

— 

— 

Strasbourg 

21-4 

308 

e  5     0 

+    2 

e  12     6 

?L 

c  160 

— 

Hamburg 

22-4 

322 

e  5     8 

-    2 

(e  9  18) 

+    5 

e  9-3 

13-9 

De  Bilt 

24-2 

315 

— 

— 

e  9  42 

-    6 

— 

15-9 

Uccle 

24-2 

312 

e  5   27 

-    3 

e  9  38 

-10 

— 

— 

Paris 

24-7 

306 

— 

— 

9     0 

-57 

— 

130 

Kew 

27-2 

311 

— 

— 

— 

— 

— 

110 

Oxford 

27-9 

311 

i  6      1 

-    6 

e  11   45 

+  48 

— 

— 

Eskdaleniuir 

30  0 

317 

e  6   23 

—    5 

c  11    15 

-19 

— 

200 

Additional  readings  :    Tiflis  gives  also  e  =  +  6m. 30s.,  MN  =  +7  •4m.  Zagreb 

MN W  =  +  9  •2m.         Rocca  di  Papa  ePN  =  +  4m. Os.        Padova  MN  -+11  •5m. 
L  and  S  are  given  as  S  and  PRi  respectively. 


Aug.  29d.  17h.  Om.  4Ss.     Epicentre  12°0N.  123°1E.  (as  on  1915  Mar.  12d.). 
A  =  -  534,   B  =  +  •SIO,   C  =  +  -208  ;  D  =  +  838,   E  -  +  546  : 


•174,  K 


•978. 


A 

Az. 

P. 

O-C. 

S 

O-C 

L. 

M. 

Q 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

3  3 

322 

i  1     0 

+    8 

(i  1   34) 

-T-    3 

i  1-6 

— 

Taihokn 

13  1 

354 

e  3   19 

+    5 

— 

6-9 

— 

Hong  Kong 

134 

322 

3   16 

-    2 

(5   39) 

-14 

5-6 

9-2 

Zi-ka-wei 

19  2 

356 

e  4   41 

+  10 

e  8   19 

+  13 

— 

15-4 

Nagasaki 

21  5 

16 

5   10 

+  11 

(9   18) 

+  23 

9  3 

— 

Batavia 

244 

222 

5   30 

-    2 

9  52 

0 

e  17  2 

— 

Kobe 

25-2 

24 

5  50 

+  10 

8  50 

-77 

10  8 

15  2 

Osaka 

25-3 

24 

6   23 

+  42 

(10   47) 

+  38 

10  8 

121 

Tokyo 

28^0 

30 

e  7    18 

+  70 

— 

— 

e  120 

13  9 

Calcutta          E. 

34  7 

291 

6   50 

-21 

— 

— 

183 

21^8 

Colombo 

43  0 

267 

11      0 

J 

14   48 

0 

190 

28^2 

Kodaikanal 

448 

276 

15    42 

'S 

(15   42) 

+  30 

23  0 

28^7 

Simla               N. 

46-4 

302 

15    30 

?s 

(15   30) 

-    3 

28^2 

— 

Bombay 

48-4 

283 

15   48 

?s 

(15   48) 

-11 

— 

— 

Adelaide 

49-2 

164 

— 

— 

15   48 

-21 

23  6 

28  0 

Sydney 

53  0 

151 

13   54 

J 

— 

— 

27  ^2 

30-2 

Riverview 

530 

151 

— 

— 

c  17    13 

+  17 

e  24  8 

— 

Melbourne 

53  8 

160 

— 

— 

17      6 

0 

34  3 

397 

Tiflis 

734 

311 

c  12    12 

+  34 

e  21      6 

-    1 

24  0 

49  9 

Honolulu        E. 

754 

71 

— 

— 

— 

— 

- — 

55  2 

Hehvan 

85  4 

300 

e  13   12 

+  22 

23    16 

-    7 

55-2 

57  2 

Konigsberg    e. 

87^2 

326 

— 

— 

— 

— 

e  43  2 

53  7 

N. 

87  -2 

326 

— 

— 

e  23   30 

-13 

e  40  2 

49  2 

Vienna 

919 

321 

13   36 

+  10 

e  24   32 

-    2 

e  427 

51  2 

Bergen 

92-5 

334 

16    12 

I 

— 

— 

40  2 

57  2 

Zagreb 

93  0 

319 

13   42 

+  10 

24      6 

-39 

e  422 

605 

Hamburg 

93  5 

327 

e  13   42 

+    7 

e  24   36 

-15 

e  46  2 

581 

Victoria 

959 

38 

— 

— 

(e  24   58) 

-17 

e  25  0 

55-7 

Continued  on  next  page. 
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Az.  P.       0-C.         S.  0-C.       L.  M. 


^ 

^ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Rocca  di  Papa 

96-7 

316 

e  13  54 

+    1 

24   54 

-29 

e  48-5 

65-2 

De  Bilt 

E. 

96-8 

327 

— 

— 

e  24   55 

-29 

e  47-2 

60-7 

X. 

968 

327 

— 

— 

e  25      2 

-22 

e  45-2 

53-5 

Florence 

96-8 

318 

32   12? 

?S 

— 

— 

48-2 

53-9 

Strasbourg 

97  0 

323 

— 

— 

e  34   12 

2 

47-2 

— 

I'cele 

97-8 

326 

— 



e  25     0 

-34 

e  46-2 

60-8 

:Moncalieri 

98 -5 

320 

e  17   59 

?PR, 

30   15 

?SR, 

49-2 

62-4 

Edinburprh 

98-6 

333 

e  25   12 

-30 

47-2 

59-1 

Besanoon 

98-6 

322 

— 

— 

— 

— 

54-2 

— 

Eskdaleniuir 

991 

332 

e  17   12 

?PRi 

e  24   24 

-83 

45-2 

53-7 

Stoiiyhiirst 

99-6 

331 

e  25   42 

?S 

(6  25  42) 

-10 

54-4 

59-7 

Paris 

99-8 

325 

— 

e  24   12 

-102 

e  48-2 

61-2 

Kew 

99-8 

328 

— 

— 

— 

— 

— 

60-2 

Oxford 

100-3 

329 

— 





— 

50-2 

61-5 

Bareelona 

103-7 

318 

— 

— 

— 

— 

e  57-4 

65-6 

Tortosa 

105-2 

320 

33   58 

?SR, 

— 

— 

e  48-2 

61-2 

Al-ciers 

105-5 

313 

— 

— 

— 

— 

e  64-2 

67-2 

Cape  Town 

108-8 

238 

61    12 

?L 

— 

— 

(61-2) 

— 

Granada 

109-8 

319 

— 

— 

— 

— 

e  56-2 

107-9 

Coimbra 

E. 

111-2 

322 

c  31    22 

I 

e  40   19 

? 

e  53-2 

61-9 

N. 

111-2 

322 

— 

— 

— 

— 

e  55-2 

66-4 

San  Fernando 

111-9 

318 

51    18 

?L 

— 

— 

(51-3) 

73-7 

Chicacro 

119-3 

26 

30    17 

?S 

— 

— - 

e  54-2 

— - 

Ottawa 

120-2 

15 

e  20  31 

?PR, 

e  26   10 

-161 

e  55-2 

— 

Toronto 

120-7 

19 

— 

— 

— 

— 

46-2 

— 

Ithaca 

122-7 

15 

— 

— 

— 

— 

66-2 

— 

Georgetowii 

125-7 

18 

c  21   34 

?PR, 

28      3 

-88 

— 

— 

La  Paz 

168-2 

113 

20  38 

[+241 

— 

— 

81-1 

103-3 

Additional  readincrs  and  notes:  Zi-ka-\vei  gives  also  MX  =  +14 -3m.,  MZ  = 
+  14-0m.  Batavia  i= +8m.l9s.  Kobe  MX  =  + 14  •3ni.  Osaka  MX  = 
^12-8m.  Colombo  L  =  +26-Sm.  Melbourne  PR,  =  +llm.Os.  Tiflis 

e  =  +23m.36s.,  MX=+44-6m.      All  readings  are  originally  given  for  14h., 
and    have    been    increased    by    3h.  Zagreb    PR,  =  +  17m.6s.,     PR3  = 

+  21m.36s.,    MXW=+53-2m.  Hamburg  SiX  = +58 -Om.,  MZ=+58-3m. 

Rocca  di  Papa  ePR,  =  +  18m.0s.  Uccle  MX  =  +53 -8m.  Eskdaleniuir 

MX  =  +63-5ra.  Paris   MX  = -52-2m.  San    Fernando   MX  =+70 -601. 

Ottawa  e=+30m.35s.  Toronto  L=+33-3m. 


Aug.  29d.      Readings  also  at  lOh.,  17h.  (3),  18h.,  20h.,  and  22h.  (2)  (Manila). 


Aug.  30d.  lOh.  27ni.  25s.      Epicentre  3°-0X.  122°-0E.  (as  on  1921  Xov.  16d.). 

A  =  -  -529,   B  =  +  -847,  C  =  +  -052  ;  D  =  +  -848,  E  =  +  -530  ; 

G  =  -  -028,   H  =  +  044,  K  =  -  -999. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

0 

„ 

m    s. 

s. 

m.  s. 

s. 

m. 

m. 

Manila 

11-3 

5 

e  3   11 

+  22 





6-8 

7  -7 

Batavia 

17-7 

239 

i  5   27 

+  74 

e  9      1 

?L 

(9-0) 

Hong  Kong 

20-8 

339 

5      5 

+  14 

— 

— 

10-0 

— 

Taihoku 

22  0 

359 

— 

— 

e  8  39 

-26 

— 

— 

Zika-wci 

28-0 

2 

'  10   59 

?S 

(10  59) 

0 

(e  13-8) 

16-3 

Colonibfi 

42-3 

278 

9   35 

+  82 

15  53 

+  74 

30-2 

34-1 

Melboin-iio 

46-0 

152 

— 

— 

c  15   29 

+    1 

28-3 

31-3 

lUvcivicw 

46-0 

146 

-  18   50 

?SR, 

— 

0  29-2 

— 

Honolulu        !■:. 

79-5 

69 

— 

— 

e  22   15 

-    3 

e  40-2 

41-6 

Zagreb 

990 

3 1 S 

— 

— 



50-6 

Hamburg 

100-3 

326 

— 

— 

— 

— 

e  52-6 

— 

De  Bilt 

103-7 

325 

— 

— 

e  29  35 

+  185 

e  50-6 

59-9 

I'CClc 

104-6 

324 

— 

— 

— 

— 

54-6 

Edinbin-gli 

106  1 

332 

— 







e  62-6 

Eskdaleniuir 

l(»6-6 

332 

— 

— 

— 

— 

49-6 

— 

Stonyhurst 

106-8 

330 

e  57   35 

?L 

— 

— 

(c  57-6) 

681 

Coimbra 

117-4 

319 

33     .3 

?S 

e  45  35 

? 

63-6 

— 

Additional  readings  and  notes:    Manila  gives  also  MX  =  +7 -8m.  Batavia 

gives  i.s  ^  +  9m. 34s.     All  readings  given  as  on  31  days.  Taihoku  reading 

is  given  as  at  llh.         Zi-ka-wei  readings  arc  given  as  cP  and  eS  respectively. 
Melbourne    iS  =  +  19m.l7s.?         Honolulu  eE  = +35m.l5s. 
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Aug.  30d.  22h.  40m.  42s.     Epicentre  20°0N.  114°-0W. 

A  =  -  -382,  B  =  -  -858,  C  =  +  -342  ;  D  =  -  -914,  E 

G  =  -139,  H  =  --312,  K  =  --940. 


Very  doubtful. 

A 

Az. 

Mazatlan 

7°  7 

64 

Tucson 

N. 

12-6 

12 

Vera  Cruz       e.n. 

lG-8 

89 

Lick 

E. 

18-6 

341 

Berkeley 

19-3 

340 

Victoria 

29-4 

347 

Chicaaro 

311 

40 

Ann  Arbor 

33-9 

42 

Gco^s:eto^^Tl 

X. 

36-9 

52 

Wasliinffton 

36-9 

52 

Toronto 

37-2 

43 

Ithaca 

38-6 

48 

Ottawa 

40-4 

42 

Honolulu 

X. 

411 

280 

Eskdalemuir 

84-7 

33 

De  Bilt 

90-6 

32 

o-c. 


s. 

ni.   s. 


O-C. 


—  —      e  5  31      -   3 


e  5  54      +81  — 


11   36 


e  7   48      +5 


(11   36)     -17 


13  54 
13  56 


17 


■407  ; 


L. 

m. 

2-6 

6  7  0 

8-7 

e  111 

e  10-4 

150 

150 

e  16-3 

e  181 

e  181 

e  15-5 

19-6 

e  17-3 

e  23-2 

38-3 

e  45-3 


M. 


90 
10-5 


18-4 


19-6 


26-8 


Additional  readings  :  Tucson  gives  also  eE  =  +  6m. 13s.,  ME  =  +6-6m.  Lick 
iE  =  +14m.9s.  Berkeley  eLN  = +11  Om.  Chicago  S  =  + 14m.6s.  (1SR,). 
Toronto  eL  = +19 -Sm.  Ithaca  e  =+ lOm.lSs.  and   +16m.36s.  Ottawa 

e= +10m.3s.  and  +16m.33s.  Honolulu  eE  = +22m.58s. 


Aug.  30d.  Readings  also  at  Oh.  (near  Mizusawa  and  Tokyo),  2h.  and  3h.  (Manila), 
5h.  (Manila  (2)  ),  8h.  (Paris),  9h.  (Riverview),  lOh.  (De  Bilt),  14h.  (Tiflis), 
15h.  and  17h.  (Manila),  18h.  (La  Paz). 


31d.  Readings  at  2h.  (Kodaikanal  and  Colombo),  3h.  (Manila  (2)  ),  4h. 
(Taihoku),  fih.  (Vera  Cruz  and  Merida),  8h.  (Manila),  9h.  (near  Athens), 
16h.  (near  La  Paz),  17h.  (Algiers  and  Manila),  20h.  (Azores,  Manila,  near 
Tokyo,  and  Mizusawa). 


1922.     Sept.  Id.  19h.  16m.  Os.        Epicentre  25°  ON.  121°  5E. 


A=  - 

•472, 

B=  +773,  C 

=  +•423 

;        D 

=  +-853, 

E  =  + 

•522  ; 

G  =  - 

•221, 

H  =  +  -360,  K  = 

=  -•906. 

See  note  at  end. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

ni.  8. 

s. 

m.  9. 

8. 

m. 

m. 

Taihoku 

01 

22 

0  21 

+  19 

— 



— 

— 

Zi-ka-wei 

6-2 

359 

1     0? 

-35 

2     0? 

-49 

— 

— 

Hong  Kong 

71 

249 

1   56 

+   8 

— 

— 

— 

— 

Manila 

10-4 

183 

i  2   25 

-11 

(i  4   49) 

+    9 

i  4-8 

7  5 

Nagasaki 

10-7 

42 

2  44 

+    4 

(4   53) 

+    5 

4-9 

7  0 

Kobe 

15-3 

48 

3  45 

+    2 

6   54 

+  15 

e  8^8 

96 

Osaka 

15-5 

48 

3  41 

-    5 

(6   56) 

+  12 

6-9 

— 

Nagoya 

16-8 

49 

3     6 

-56 

(7   53) 

+  40 

7  9 

10-2 

Tokyo 

190 

51 

i  4  23 

-   6 

e  7   37 

-25 

e  109 

17-5 

Mizusawa 

E. 

21-8 

45 

4  54 

-   9 

9  42 

+  41 

— 

— 

X. 

21-8 

45 

4  53 

-10 

9  40 

+  39 

— 

— 

Ootomari 

27-5 

33 

6     5 

+    2 

(11      6) 

+  16 

Ill 

167 

Calcutta 

E. 

30-3 

273 

6  24 

-   7 

11   48 

+    9 

— 

— 

N. 

30-3 

273 

6  27 

-   4 

11   39 

0 

17  2 

20^0 

Batavia 

34-3 

207 

1  6  52 

-15 

11   52 

-52 

e  190 

— 

Dehra  Dun 

38-5 

288 

8     0 

+  18 

— 

— 

— 

— • 

Simla 

E. 

39-2 

290 

7   36 

-12 

13  30 

-24 

24  4 

25-5 

Colombo 

43-6 

254 

8  36 

+  13 

13  30 

-86 

15  3 

32-5 

Kodaikanal 

44-2 

260 

7    18 

-69 

(15     0) 

-    5 

150 

29  9 

Bombay 

45-2 

273 

8   22 

-12 

15     6 

-12 

24  4 

26-8 

Adelaide 

62-2 

165 

— 

— 

i  18  30 

-21 

6  30  5 

410 

Tiflis 

64  0 

307 

10  46 

+    8 

e  19  26 

+  13 

320 

40-5 

Sydney 

65-4 

153 

10  48 

+    1 

19   24 

-   6 

26  •S 

32-5 

Melbourne 

66-6 

100 

10  36 

-19 

i  19  24 

-21 

314 

35-6 

Continued  on  next  page. 
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Az. 

P. 

O-C 

S. 

O-C 

L. 

M 

, 

m 

9. 

B. 

m.  s. 

s. 

m. 

m 

Honolulu 

E. 

72° 

9 

75 

— 

- 



— 

— 

340 

43- 

N. 

72 

9 

75 

11 

34 

-     1 

21   12 

+  11 

33-9 

36- 

Upsala 

75 

1 

330 

i  11 

53 

+    3 

21   30 

+   3 

e  34-4 

48- 

Lemberg 

75 

6 

319 

e  12 

5 

+  12 

e  22     0 

+  27 

e  45-6 

50- 

Konigsberg 

E. 

75 

6 

325 

i  11 

54 

+    1 

— 

— 

6  27-3 

48- 

N. 

75 

6 

325 

i  11 

54 

+    1 

e  22  39 

+  66 

e  32-8 

42- 

Sitka 

E. 

75 

9 

34 

— 

- 

— 

21   38 

+    2 

42-4 

49- 

X. 

75 

9 

34 

— 

- 

— 

21   43 

+    7 

46-6 

60- 

Helwan 

77 

9 

297 

i  12 

8 

+    2 

22     5 

+    6 

— 

23- 

Budapest 

79 

6 

319 

e  11 

13 

-64 

e  24   21 

+  122 

39-8 

— 

Bel^ade 

79 

9 

315 

i  12 

19 

+    1 

i  22  34 

+  12 

e  31-6 

49- 

Bergren 

80 

1 

334 

8 

37 

? 

— 

— 

47-5 

50- 

Athens 

80 

5 

309 

e  12 

21 

-1 

e  22  34 

+    5 

e  320 

50- 

Vienna 

80 

8 

320 

12 

25 

+    1 

22  57 

+  24 

8  40  0 

54- 

80 

8 

320 

i  12 

28 

+    4 

22  39 

+   6 

i  43-9 

44- 

Hambm^ 

81 

8 

327 

i  12 

29 

0 

i  22  46 

+    2 

e  390 

52- 

Wellington 

82 

7 

143 

e  12 

36 

+    2 

i  22  36 

-18 

40-4 

50- 

Innsbruck 

84 

2 

321 

i  12 

42 

-    1 

e  22  57 

-13 

e  390 

54- 

Padova 

84 

9 

319 

12 

46 

-    1 

23   22 

+    4 

— 

56- 

De  Bilt 

85 

0 

327 

12 

47 

-    1 

23   21 

+    2 

e  390 

54- 

Dyce 

X. 

85 

1 

334 

i  12 

47 

-    2 

23   15 

-    5 

29-4 

47- 

Pompeii 

85 

6 

313 

i  12 

48 

-    3 

i  23   13 

-13 

37  0 

59- 

Strasbourg 

E. 

S5 

6 

323 

i  12 

47 

-    4 

e  23  41 

+  15 

e  300 

45- 

X. 

85 

6 

323 

i  12 

49 

-    2 

e  23  45 

+  19 

e320 

46- 

Zurich 

85 

8 

321 

i  12 

49 

-    3 

23   29 

+    1 

— 

— 

Florence 

86 

1 

319 

12 

55 

+    1 

23   12 

-19 

41-8 

47- 

Uccle 

86 

1 

326 

i  12 

51 

-    3 

23  29 

-    2 

e  390 

53- 

Rocea  di  Papa 

86 

3 

315 

i  12 

51 

-    4 

23   12 

-21 

e  45-6 

60- 

Ediubiugh 

86 

4 

333 

1  12 

57 

+    2 

i  23  32 

-    2 

400 

56- 

Victoria 

86 

6 

37 

12 

24 

-33 

(22  49) 

-48 

e  441 

55- 

z. 

86 

6 

37 

12 

40 

-17 

— 

■ — 

— 

57- 

Eskdalemuir 

86 

8 

333 

i  12 

54 

-    4 

23  38 

-    1 

39-5 

46- 

Besancon 

87 

4 

323 

e  12 

59 

-    2 

23  37 

-   8 

43  0 

— 

Stonyhurst 

87 

5 

330 

(12 

54) 

-    8 

12  54 

?P 

44-2 

52- 

MoncaUeri 

87 

6 

320 

13 

3 

0 

24     5 

+  17 

30-2 

59- 

Kew 

88 

0 

329 

17 

0 

?PRi 

— 

— 

— 

58- 

West  Bromwich 

88 

1 

329 

13 

1 

—    5 

23  40 

-13 

— 

— 

Paris 

88 

3 

325 

i  13 

0 

-    7 

e  23  27 

-28 

410 

49- 

Oxford 

88 

3 

329 

13 

1 

-    6 

23   43 

-12 

41-4 

56- 

Puy  de  Dome 

89 

9 

323 

13 

0 

-15 

— 

— 

— 

— 

Marseilles 

89 

9 

320 

e  13 

0 

-15 

23  41 

-32 

400 

47- 

Berkeley 

93 

3 

45 

e  13 

25 

-   9 

e  24  31 

-17 

e  39-4 

— 

Tortosa 

X. 

94 

3 

321 

13 

28 

-12 

23  54 

-65 

38-6 

63- 

Algiers 

95 

2 

316 

13 

31 

-13 

e  26   13 

+  65 

47  0 

56- 

Granada 

99 

1 

319 

17 

50 

2  PR, 

i  27      0 

+  73 

i  33-5 

51- 

Coimbra 

E. 

99 

8 

325 

e  13 

48 

-22 

24   48 

-66 

47-5 

65- 

X. 

99 

8 

325 

— 

— 

— 

- — 

48-3 

59- 

Rio  Tinto 

100 

5 

321 

46 

0 

?L 

— 

— 

(460) 

69- 

San  Fernando 

101 

1 

320 

18 

18 

?PR, 

28      0 

+  114 

50  0 

60- 

Johannesburg 

103 

6 

247 

— 

— 

— 

— 

330 

54- 

Tucson 

104 

1 

43 

— 

— 

e  44   47 

? 

51-4 

52- 

Ottawa 

107 

9 

13 

18 

56 

?PR. 

28  25 

+  76 

e  42-3 

— 

Chicago 

108 

0 

22 

18 

56 

?PRi 

28  35 

+  85 

42-2 

— 

Toronto 

108 

7 

15 

18 

54 

?PR, 

28  42 

+  86 

i  461 

67- 

Ann  Arbor 

108 

8 

20 

19 

0 

?PR, 

28  24 

+  67 

e  41-7 

— 

Northfleld 

109 

6 

11 

e  23 

0 

I 

28  55 

+  91 

e  610 

— 

St.  Louis 

109 

8 

26 

i  15 

0? 

+  '4 

27      6 

-20 

e  50-0 

60- 

Ithaca 

110 

5 

14 

e  19 

19 

?PR, 

28  56 

+  83 

500 

— 

Georgetown 

113 

8 

15 

e  18 

41 

?PR, 

29  35 

+  95 

e  41-3 

72- 

z. 

113 

8 

15 

e  18 

52 

?PRi 

28  38 

+  38 

66  0 

— 

Washington 

113 

8 

15 

20 

44 

?PR, 

30  30 

? 

44-8 

— 

Cape  Towii 

113 

9 

242 

29 

28 

?S 

(29  28) 

+  87 

— 

62- 

Cheltenham 

E. 

114 

0 

15 

— • 

- 

— 

e  28  22 

+  20 

55-8 

56- 

X. 

114 

0 

15 

— 

- 

— 

e  29  32 

+  90 

66-2 

71- 

Merida 

125 

0 

36 

— 

- 

— 

— 

— 

— 

80- 

Porto  Rico 

X. 

136 

3 

9 

— 

- 

— 

— 

— 

76-4 

78- 

Cipolletti 

163 

9 

152 

45 

18 

?SR, 

— 

— 

99-6 

112-. 

La  Paz 

167 

7 

49 

i  20 

18 

[+    4] 

i  34   44 

? 

77-5 

84- 

Mendoza 

168 

4 

135 

19 

30 

[-44] 

— 

— 

28-4 

110- 

riiacareta 

K. 

170 

4 

180 

- 

— 

— 

81-3 

93- 

Pilar 

E. 

171 

9 

146 

20 

54 

[+38] 

— 

— 

31-9 

46- 

X. 

171 

9 

146 

21 

30 

[+74] 

— 

— 

31-9 

56- 

Andalgala 

X. 

172 

6 

113 

21 

24 

[+68] 

— 

— 

82-3 

93- 

La  Quiaca 

E. 

172 

9 

68 

— 

- 

— 

— 

— 

100-2 

120- 

N. 

172 

9 

68 

— 

- 

— 

— 

— 

997 

100- 

For  I^^otes  see  next  page. 
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XoTES  TO  Sept.  Id.  19h.  16m.  Os. 

Additional  readings  and  notes  :  Manila  gives  also  iS  =  +2m.50s.,  MN  =  +5-5ni. 
Nagasaki    MN  =  +16Sni.  Kobe    MN  =  +10-6m.  Tokyo    iPR  = 

+  4ni.24s.,    MN  =  -f-12-6m.  Ootomai-i  MN  =  +16-2m.  Batavia  i  = 

+  8m. lis.  and    +12m.l7s.  Adelaide  iSR,  = +25m.54s.  Titiis  PRi  = 

+  13m.9s.,  e  = +13m.32s.,  +15m.l5a.,  +19m.43s.,  +23m.33s.,  +24m.8s., 
+  27m.28s.,  and   +30m.39s.,  MN  =  +43-6m.  Sydney  readings  have  been 

diminished     by     2h.  Honolulu     SRiN  = +25m.50s.,     SRaN  =- +29m.20s., 

T„  =19h.l5m.o4s.  Upsala    I'R,  = +16m..i3s.,    PR3  = +18m.5s.,    SRi  = 

4-26m.48s.,    SR2  = +30m.l7s.,    MN  =  +42-7m.  Sitka  eE  = +17m.27s., 

eX  =  +15m.3s.,  PSE?  = +22m.33s.,  SR,E  =  •f27m.2s.,  SR^N  = +30m.o7s., 
eE  = +36m.o9s.,   eN  = +33m.7s..   To  =19h.l5m.51s.  Budapest  readings 

have  been  increased  by  10m  Belgrade  PRi  =  +  13m. 12s.  and   +14m.36s. 

Bergen   PR,  = +15m.0s.,   SR,  = +38m.32s.  Athens  i  = +23m.40s.,   T„  = 

19h.l6m.6s.  Vienna    IN  =  +  lim.Sls.,      PRxE  =  +  15m.39s.,      PRiN  = 

+  lom.51s.,  iZ  = +17m.32s.,  iE  = +21m.53s.,  IN  = +21m.59s.,  iN  = 
+  22m.59s.,  PSE  = +23m.45s.,  PSN  = +23m.48s.,  SRj  = +28m.35s.,  iE  = 
+  31m.51s.,  iZ= +42m.21s.,  MZ  =  +74-8m.  Hambui-g  PRi  = +16m.2s., 

PR3= +19m.23s.,  PS  =  + 23m. 43s.,  SR,  = +28m.48s.,  SR,  = +32m.58s., 
SR3  =  +34m.42s.,    MN  =  +45 ■7m.,    MZ  =  +51  •9m.  Wellington  ePR,  = 

+  15m.36s.,  e=+21m.36s.,  iSRi  = +2Sin.48s.,  SR,  = +32m.36s.,  L  = 
+  43-4m.,    and     +45-9m.,    T„  =19h.l6m.22.s.  De    Bilt  PRi  =  +  16m.8s., 

PR..  = +18m.23s.,  PR3  = +19m.47s.,  SRj  = +29m.l7s..  MN  =  +47-8m. 
Strasbourg  PR,E  =  +  16m.22s.,  PR3E  = +19m.41s.,  SRiE  = +29m.41s. 
Zm-ich  PR,  =  +16m.l2s.  Uccle  PR,  =  +16m.l3s.,     PR,  =  +18m.31s., 

PR-,  = +19m.57s.,  SR,  = +29m.41s.,  SR,  = +:^4m.lls.,  MN  =  +47-0m. 
Rocca  di  Papa  L  =  +291m.,eLN=  +47  Im.  Edinbm'gh  PR,  =  +16m.38s., 
SR,  =  +29m.43s.  Eskdalemuir  PR,  =  +16m.24s.,  PRj  =  +19m.52s., 

PS?  = +22m.48s.,  i  =  +23m.22s.,  and  +24m.59s.,  SR,  = +29m.34s.,  SR,  = 
+  33m. 34s.,  MN  =  +45  •8m.  Victoria  S  is  given  as  L  :    also  S  is  given  as 

+  16m.52s.  (?PR,),  e  =  +28m.56s.,  iL  =  +57^3m..eL  =  +738m.,  and +75-5m. 
Stonvhurst  eP  =  +2m.0s.  Moncalieri  MN  =  +C7-3m.  Paris  PR,  = 

+  16m.35s.  Oxford  PR,  = +iem.53s.  Marseilles  MN  = +59m.0s. 

Berkeley  iS  =  +23m.54s.  Algiers  ?  =  +24m.0s.,  MN  =  +64-0m.  Coimbra 
PR,  = +18m.0s.,  iE?  = +27m.4s.,  IN?  = +27m.l6s.,  T„  =19h.l6m.44s. 
Ottawa  L  = +49^0m..    To  =19h.23m.26s.  Toronto  i  = +20m. 42s.    and 

+  24m.0s.,    iL=+65^0ni.,    eL=+90-7m.,    and     +118-9m.  Aim  Arbor 

L,=  +48-0m.,    +59^7m.,    and    +71^6m..    To  =19h.23m.36s.  Ithaca  e  = 

+  35m.l8s.,    L  =  +58^0m.,    and     +63^0m.  Georgetown  LE  = +56 -Om., 

LN  =  +57^0m.  Cheltenham  PR,E  =  +20m.0s.,  eN  =  +25m.ls.,  PSN?  = 

+  30m.46s.,  SR,E  = +35m.58s.,  SR,N  = +36m.58s.,  eE  = +40nr.38s.,  LN  = 
+  56-0m.,    To=19h.l6m.34s  La  Paz  i  = +26m  lis.    and     +32m.l7s., 

SEN  = +35m.0s.,  iSR,  = +45m.59s.,   LN=+68^0m.   and    +79-0m. 

Note. — Originally  25°-0N.  121°-0E.  was  adopted  for  the  epicentre  of  this  shock, 
and  for  Sept.  ild.  and  Kid.  the  slightly  different  position  25''-0N.  121°^5E. 
After  the  reductions  had  been  made  direct  comparisons  were  made,  first 
between  Sept.  14d.  and  Ifld.,  which  were  found  to  be  satisfactorily  in  accord, 
and  then  between  the  mean  of  these  two  and  Sept.  Id.  This  last  comparison 
gave  : — 

for     Az.  277'  (   7  stations)  differences  of  —2s.  and   +    4s.  for  P  and  S. 
Az.  320^  (10  stations)  dill'erunces  of  +4s.  and         Os. 
Az.     50'  (  G  stations)  differences  of       Os.  and  +12s.(?) 

Tins  evidence  was  not  considered  sufficient  to  justify  a  separate  epicentre  for 
Sept.  Id.,  and  accordingly  the  same  epicentre  has  been  adopted  for  all  three. 

The  following  note  on  the  earthquakes  of  Sept.  1,  14,  and  16  were  cu'culated 
by  the  Taihoku  Meteorological  Observatory  (Formosa,  Japan).  The  times  given 
were  those  of  120°E.,  and  have  been  altered  to  Greenwich  Time. 

THE     EARTHQUAKES     OF     NORTH     FORMOSA. 
September  1st  and  14th,   1922. 

On  the  1st  of  September,  at  19h.  16m.  21s.  a.m.  (G.M.T.)  an  earthquake  of 
intensity  VII-VIII  (Rossi-Forel)  occm-red  in  North  Formosa  cau^ng  some  damage 
and  followed  by  many  aftershocks.  Again,  on  the  14th  of  September,  at 
19h.31m.48s.  a.m.  the  earthquake  of  nearly  the  same  intensity,  from  the  same 
origin,  caused  more  danger  tluui  tlie  foi'iner.  Tlic  ;trea  felt  strongly  was  one- 
tlurd  of  the  Island  in  the  north  juirt  and  very  slight  in  South  Formosa.  On  the 
16th  strong  aftershocks  of  intensity  Ill-Vl  occurred  five  times  and  on  the  17th 
two  times.     The   approximate   origin   calculated  from   the   prelimiuary   tremor 


Intensitv. 

Taihoku 

.     Kareiiko. 

(Rossi-Kiirell. 

(Septenilier) 

Minor 

1378 

266 

0  iinfelt 

129 

303 

1  felt        (I-II) 

63 

75 

2                (III-IV) 

7 

6 

3                  (V) 

2 

5 

4                  (VI) 

1 

1 

5                  (VII -VIII) 

1 

— 

213 



99 

— 

41 

94 

5 

57 

1 

21 

— 

4 

142 

durations  at  various  statious  was  24° -SN.  and  122°  ^E.  (off  the  east  coast  of  North 
Formosa),  luforniatiou  came  from  Daina-ao  and  fiokots  on  the  east  coast  near 
the  epicentre  that  the  aftershocks  occurred  very  frequently,  with  souids  like 
distant  thunder  sometimes,  at  intervals  of  5  or  10  minutes  on  the  14th  and  the 
folloM'ins'  several  days.  Many  landslips  in  the  steep  mountains  and  in  numerous 
places  of  the  i  litf  roads  along  the  seashore  made  it  impossible  for  travellers  to  pass. 
The  Omori  seismographs  at  Taihoku  and  Karenko  (magnifications  120  and  50 
respectively)  recorded  numerous  aftershocks  unprecedented  in  the  Island.  A 
policeman  residing  at  C4okots  station  counted  the  number  of  aftershocks  very 
carefully  and  reported  to  the  observatory.  The  following  list  gives  the  number 
of  the  aftershocks  classified  according  to  the  intensity  at  these  three  stations. 

Gokots.  Taihoku.     Karenko.     (lokols. 

(()ct<^)ber  and  November). 

—  560 

—  68 
194  25 

68  5 

62  1 


Total  1581  656  334  659  359  176 

The  seismographs  at  Taihoku  and  Karenko  are  still  recording  two  or  three 
shocks  every  day  even  at  present.  The  damage  given  below  was  caused  princi- 
pally on  the  1st  and  14th  September,  wth  a  little  damage  by  the  aftershocks  on 
loth,  16th,  17th  September,  14th  October,  and  1st  and  r2th  December. 

People  killed     17  Houses  destroyed  47 

,,       injured  34  ,,       destroyed  partially  41 

,,       iniui-ed  811 

A  large  part  of  the  damage  was  due  to  the  fragile  and  bad  construction  of  the 
old  Chinese  houses,  built  of  sim-di"ied  mud  blocks  which  mostly  have  no  capacity 
for  resisting  earthquake  shocks.  There  was  no  particular  damage  in  the  Japanese 
houses  (which  ai-e  built  of  bricks  or  timbers)  except  the  crackings  of  plastered 
walls. 


Sept.  Id.  Readings  also  at  Ih.  (De  Bilt  and  Uccle),  2h.  (near  liick  (2)  ),  3h. 
(Manila),  4h.  (Lick).  5h.  (La  Pa?),  6h.  (Mizusawa),  12h.  (Simla.  Upsala, 
and  Hamburg).  13h.  (Konigsberg,  Oxford,  Uccle,  De  Bilt,  Kew,  and 
Eskdalemuir).  19h.  (Colombo,  Taihoku,  and  near  Athens),  20h.  (7)  and 
21h.  (3)  (Taihoku),  22h.  (Vera  Cruz,  Merida,  Tacubaya,  and  neai-  Oaxaca). 


Sept.  2d.  17h.  22m.  42s.     Epicentre  3°  OS.  128°-0E.  (as  on  1922  May  21d.). 

A  =  -  -615,  B  =  -f  -787,  C  =  -  052  ;  D  =  +  -788,  B  =  -f-  -616  ; 

G  =  +  -032,   H  =  -  041,  K  =  -  -999. 

A       Az.  P.       0-C.         S.  O-C.        L.  M. 


) 


o 

Q 

m.  8. 

8. 

m.  8. 

8. 

m. 

m. 

Manila 

18-9 

339 

e  4   34 

+    6 

(7   24) 

-36 

7-4 

8-2 

Batavia 

21-3 

260 

5     0 

-1-    3 

i  8   44 

-    6 

— 

— 

Hong  Kong 

28-7 

333 

— 

— 

(10  28) 

-44 

10-5 

— 

Melbourne 

381 

159 

. — 

— 

— 

— 

e  16-7 

29  0 

De  Bilt 

K. 

1120 

324 

— 

— 

e  25  48 

-118 

e  55-3 

58-2 

N. 

1120 

324 

— 

— . 

e  30     0 

-1-134 

e  56-3 

58-0 

Uccle 

113  0 

325 

— 

— 

e  29   18 

-1-84 

e  54-3 

— 

Eskdalemuir 

114  7 

332 

— 

— 

e  27    18 

-50 

53-3 

— 

Additional  readings  :   Manila  gives  also  MN  =4-7  ■9m.         Batavia  i  =  -|-6m.lls. 


Sept.  2d.  Readings  also  at  Oh.  (near  Athens),  Hi.  (near  Taihoku),  ah.  (De  Bilt 
and  Uccle),  7h.  (near  Alliens),  llh.  (La  Paz  and  Eskdalemuir),  13h. 
(Algiers),  20h.  (Honolulu),  21h.  (Uccle,  De  Bilt,  and  Eskdalemuir),  22h. 
(near  Tokyo  (2)  ),  23b.  (La  Paz,  Batavia,  Manila,  aud  ueai-  Tokyo  (2)  ). 
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Sept.  3d.  3h.  11m.  Os.     Epicentre  42°-4N.  21°-4E.  (as  on  1921  Sept.  2d.). 

A  =  +  -688,  B  =  +  -269,  C  =  +  -674  ;  D  =  +  -365,   E  =  -  -931  ; 

G  =  +  -628,  H  =  +  -246,  K  =  -  -738. 


O-C. 


0-C. 


L. 


M. 


Belgrade 

2-5 

344 

i  1     3 

+  24 

i  1  44 

+  35 

(il-7) 

1-9 

Mostar 

2-7 

290 

e  0   18 

-24 

iO  48 

-26 

10 

Sinj 

3-7 

291 

e  1   20 

?S 

(el   20) 

-22 

(il-9) 

20 

Athens 

4-8 

157 

e  1   39 

+  25 

2  27 

+  16 

e2-7 

3  1 

Pompeii 

5-3 

255 

e  1    15 

-    7 

2  45 

+  20 

(2-8) 

— 

Rocea  di  Papa 

6-4 

262 

i  1   42 

+    4 

2  48 

-   7 

— 

— 

Vienna 

6-8 

331 

2     4 

+  20 

4      1 

?L 

(4-0) 

— 

Padova 

7-5 

297 

3  22 

?S 

(3    22) 

_    2 

50 

8-2 

lujisbruck 

8-6 

308 

e  2   18 

+   8 

i  4   47 

?L 

(i4-8) 

— 

Zuricli 

10-3 

303 

e  2  40 

+    6 

4   44 

+    7 

— 

Strasbourg 

11-3 

308 

e  4     0? 

+  71 

e  5   21 

+  19 

— 

— 

Hamburg 

13-5 

330 

— - 

— 

— 

— 

e  7  0 

9-2 

Uccle 

14-4 

311 

— 

— 

— 

■ — 

e  7-3 

— 

De  Bilt 

14-6 

317 

— 

— 

- — 

— 

e  7-8 

9-9 

Eskdalemuir 

20-5 

317 

— 

— 

— 

— 

e  120 

— 

Additional  readings  :   Belgrade  gives  also  iP  = +lm.  14s.  Mostar  iP  =+ 24s. 

Sinj    iP=+lm.52s.  Atliens   MX  =  +3-4m.  Rocca    di    Papa   SE  = 

+  3m.0s.  Vienna  PRj  =  ^ 3m.  17s.,  SRj  = +4m.9s.  Strasbourg  read- 

ings have  been  increased  bv  10m.  De  Bilt  MN  = +9-8m.  Eskdalemuir 

e  =2h.58m.,  L  =4h.2m. 


Sept.  3.  Readings  also  at  Oh.  (near  Tokyo  (2)  and  near  Batavia),  Ih.  (Colombo 
and  near  Mizusawa),  2h.  (Manila  and  near  Tokyo  (2)  ),  3h.  (GeorgetowTi, 
Washington,  Cliicago,  Ann  Aibor,  Ottawa,  Sitka,  and  near  Tokyo),  4h. 
(De  Bilt  and  near  Tokvo).  5h.  (near  Tokyo),  6h.  (near  Mizusawa,  Tokyo, 
and  Nagasaki),  9h.  (Athens),  lOh.  (near  Batavia),  llh.  (Algiers),  14h. 
(Manila),  15h.  (Kobe). 


Sept.  4d.  17h.  4m.  8s.      Epicentre  9' -OS.  66  -OW. 

A  =  +  -402,  B  =  -  -902,  C  =  -  156  ;  D  =  - 

G  =  -064,   H  =  +143,  K=- 


•914,  E  =  -407  ; 


This  determination  is  rough.  A  depth  of  focus  0-OSO  is  found  necessary.  It 
w-i]l  be  seen  that  the  value  of  To  is  supported  by  Georgetown,  Ottawa,  Berke- 
ley, Coimbra,  Tortosa,  Tacubaya,  and  Zurich,  though  there  are  many 
discordant  observations  elsewhere,  especially  those  of  P.  We  could  satisfy 
most  of  the  observations  by  moving  the  epicentre  some  8"  north,  but  this 
would  be  quite  inconsistent  with  the  La  Paz  records,  and  the  observations 
of  [P]  at  Batavia  and  Manila  indicate  a  very  deep  focus. 

Corr. 

-\1. 
m. 
30 
13-4 


foi 

Focus 

A 

Az. 

P 

O-C. 

S 

O-C. 

L. 

^ 

^ 

m. 

s. 

s. 

m. 

s. 

s. 

m. 

La  Paz 

-0 

7-8 

195 

i  1 

54 

-   3 

- 

- 

— 

3-2 

Vera  Cmz 

-6 

410 

315 

— 

— 

- 

— 

— 

Tacubaya       f. 

-6 

43-3 

312 

7 

5 

-24 

12 

35 

-47 

— 

x.z. 

-6 

43-3 

312 

7 

4 

-25 

12 

34 

-48 

— 

Georgetown      x. 

-7 

49-0 

350 

e8 

8 

-   2 

i  14 

32 

-   2 

— 

Washington 

-7 

49-0 

350 

8 

5 

-  5 

15 

26 

+  52 

— 

Ithaca 

-7 

52-3 

352 

p  10 

20 

+  108 

i  15 

5 

-   9 

— 

St.  Louis 

-7 

52  7 

337 

— 

— 

i  14 

58 

-21 

— 

Ann  Arbor        e. 

-7 

5 

53-8 

345 

i  9 

52 

+  70 

i  15 

34 

-r  2 

— 

Chicago 

-7 

6 

54-5 

341 

10 

27 

+  101 

15 

20 

-20 

— 

Ottawa 

-7 

6 

55- 1 

353 

i  8 

52 

~  1 

i  15 

52 

+  4 

— 

Berkeley 

-8 

5 

70-3 

317 

10 

9 

-15 

i  18 

24 

-22 

— 

San  Keniaiido 

-8 

6 

72-1 

48 

20 

16 

?S 

(20 

16) 

+  69 

— 

Coimbra 

-8 

6 

72-3 

43 

10 

58 

-22 

i  19 

54 

+45 

e28-4 

Granada 

-8 

7 

74-3 

48 

i  10 

0 

-49 

i  19 

4 

-28 

e42-9 

Tortosa             n. 

-9 

1 

78-7 

45 

i  11 

29 

^~14 

i20 

50 

+  29 

— 

Algiers 

-9 

1 

79-1 

50 

13 

45 

?PR, 

20 

52 

+  26 

— 

Barcelona 

-9 

2 

80-0 

45 

e  13 

51 

?PR, 

e20 

57 

+  21 

— 

Cai)e  Town 

-9 

2 

80-4 

125 

— 

— 

- 

— 

— 

0.\ford 

-9 

3 

820 

36 

13 

49 

?PK, 

i21 

7 

+  9 

— 

Continued  on   next  page. 
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Stonyhurst 

Edinburgli 

Paris 

Dyce 

TJccle 

Moncalieri 

Besancun 

De  Bilt 

Stra>'b()urg 

Zurieli 

Rocea  di  Papa 

Padova 

Hamburg 

Vienna 

Konigsberg 

Batavia 

Manila 


Corr. 
lor 
Focus     A 


3 

82 

3 

82 

3 

83- 

4 

84 

4 

84- 

4 

85- 

4 

85 

■4 

85 

•4 

86 

5 

86 

6 

87 

•6 

88- 

7 

89 

8 

91 

9 

95 

163 

171- 

34 
31 
39 
29 
38 
44 
41 
37 
40 
42 
48 
44 
36 
41 
35 
155 
310 


m. 
e20 

14 
il4 

14 
e  14 
e  13 

14 

e  14 
e  12 
e  14 

e  14 
e  10 

i  19 
e  18 


0-C. 
s. 

?S 
?PRi 
?PR, 
?PR, 
?P1^, 

+  90 
?PR, 

?PR, 

+  5 

?PR, 

?PR, 
-129 


S. 


(e20 
i  21 
121 

21 
121 

21 
e21 
i  21 
1  21 
1  21 
1  21 

22 
J  21 
1  22 
i  22 


52) 

7 

13 
15 
25 
37 
28 
31 
31 
38 
46 
22 
52 

4 
12 


O-C. 

s. 
-10 

-  2 
+  1 

-  6 

-  7 
+  3 

-  6 
-11 
-16 
-10 
-15 
+  17 
-23 
-41 
-71 


e29-9 
e  45-9 


-83] 


Additional    readings:        Tacubaya    gives    also    SRsN.  = +15m.54s.,    SR3E  = 
+  15m.53s.,     SR3Z  = +15m.49s.  Geoi-getown     e=+7m.52s.     (minutes 

only),  IN  =  +10m.6s.  Ithaca  i  =  +17m.2s.,  e  =  +lSin.lOs.  St.  Louis 

l=+17m.4s.  Ann  Arbor  i=+17m.28s.  Cliicago  SR,?  = +17m.l5s. 

Ottawa    i  =  +10m.52s.     and      +17m.32s.  Berkeley    eSZ  = +18m.23s. 

Coimbra    PRi  = +13m.9s..    eLX  = +28-9m..    To  =  17h.4m.lOs.  Granada 

PRi  =  +12m.l3s.  Uccle  SR,  =  +23ni.ls.  De  Bilt  ePR,  =  +llm.l9s. 

Strasbom-sr  e= +26m.36s.  Zurich  e  = +14m.22s.  ( ?PR,).  Hamburg 

iSR,  = +26m.lls.  Vienna    PRi  - +14m.l8s.,       iPSE  ?  = +22m.54s. 

Konigsberg  iZ  =  +  14m. 51s.  and   -flom.oos.,  iX  =  +22iu.l3s. 


Sept.  4d.  17h.  53m.  35s.      Epicentre  24°0N.  120  -OE.  (as  on  1922  May  22d.). 

A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;  D  =  +  -866,  E  =  +  -500  ; 

G  =  --204,  H  =  +-352,  K  =  --914. 


Hokoto 

Taihokii 

Hong  Kong 

Zi-ka-wei 

Manila 

Nagasaki 

Tokyo 

Tiflis 

Konigsberg 

Vienna 

Hamburg 

De  Bilt 

Dyce  N 

Strasbourg 

Zurich 

Florence 

Uccle 

Edinburgh 

Besangon 

Stonyhm'St 

Kew 

Paris 

Oxford 

Tortosa  N 

Coimbra 

San  Fernando 

Ottawa  E- 

Chicago 

La  Paz 


0 
1 

'7 

9 

12 

20 
63 
75 
80 
81 
85 
85 
85 
85 
86 
86 
86 
87 
87 
88 
88 
88 
94 
99 
101 
109 
109 
169 


Az. 

222 

53 

254 

10 

172 

42 

51 

309 

325 

320 

328 

326 

334 

322 

322 

319 

327 

332 

322 

330 

329 

326 

329 

320 

323 

320 

12 

22 

47 


e  0     0 

e  0   29 

2   32 

1  47 
c  2   53 

2  47 


O-C. 

-  9 
+    1 

?S 

-  4 
+  30 
-16 


O-C. 


(2   23) 
e  3   27 


(4  51) 

e  8  23 


-35 
-15 


12   49      +25  — 


48   25       ?L 


43  49      ?SR,         — 


L. 

m. 
10 
0-7 
4-8 
(e3-4) 
71 
4-8 

e  34-4 
e  40-4 
e  46-4 
e  42-4 
e  40-4 

e  45-4 
c  49-7 

e  40-4 
45-4 
48-4 


—  (48-4) 

—  44-4 

—  e49-4 

—  e49-4 

—  59-4 

—  e57-4 


M. 


5-8 
41 


9-2 


431 

45-4 

49-8 
45  0 


50-4 
48-4 
491 

51-9 
56-4 
49-4 
50-2 
55-6 

59-4 


Additional  readings  :  Zi-ka-wei  gives  also  MN  =  +4-2ni.        Tiflis  cL  =  +37  -Im. 
Coimbra  eLN  -=  +52-4in.         San  Fernando  MN  =  +58-9ni. 
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Sept.  id.  Readings  also  at  2h.  (Hong  Kong,  Manila,  Batavia.  and  Zante),  3h. 
(De  Bilt  and  Ucele).  12h.  (Zi-ka-wei,  Taihoku  (2),  and  near  Mizusawa), 
14h.  (near  Belgrade),  loh.  (Manila),  ITli.  (Uccle),  20h.  (Taihoku),  21h. 
(Zi-ka-wei  and  Lick). 


Sept.  5d.  loh.  56m.  50s.      Epicentre  41°-0X.  23=0E.  (as  on  1921  Mar.  30d.). 

A=  +  -695,   B  =  +  -295,  C  =  +  -656  ;  D  =  +  -391,   E  =  -  -920  ; 

G  =  +-604,  H  =  -l--256,  K  =  --755. 

A        Az.  P.        O-C.  S.         0-C.        L.  M. 


o 

J, 

m.  s. 

s. 

m.  *. 

p. 

m. 

m. 

Belffi-ade 

4-3 

335 

i  0  53 

-14 

i  1   55 

-    3 

— 

3-6 

Rocca  di  Papa 

7-S 

279 

e  2  52 

+  54 

(e  3   28) 

-    3 

— 

4-9 

Vienna 

8-6 

329 

e  2  20 

+  10 

— 

— 

i  4-2 

5-3 

Padova 

9-2 

302 

4  34 

?L 

— 

— 

(4-6) 

7-4 

Strasbourg 

131 

310 

— 

— 

— 

— 

e  7  0 

— 

Hamburg 

15-3 

330 

— 

— 

— 

— 

e  8-2 

10-3 

De  Bilt 

16-5 

318 

— 

— 

— 

— 

e  8-2 

9  0 

Eskdalemuir 

22-4 

319 

— 

— 

— 

— 

e  12-2 

— 

dditional  readings 

and  notes : 

Belgrade 

gives 

also  iP  = 

+  lm.40s. 

R 

occa 

I 


di  Papa  readings  are  given  as  eP  and  ePV  respectively. 


Sept.  od.  Readings  also  at  2h.  (Melboiu-ne,  Wellington,  Azores,  and  Adelaide), 
3h.  (De  Bilt),  4h.  (Uccle  and  Eskdalemuir),  7h.  (Manila  and  Zi-ka-wei), 
8h.  (near  La  Paz),  9h.  (Berkeley),  lOh.  (near  Xagoya.  Mizu.sawa,  and 
Tokyo),  15h.,  16h.,  19h.,  and  21h.  (Azores),  23h.  (Zi-ka-wei). 


Sept.  6d.  22h.  12m.  5s.      Epicentre  24'-0X.  123°0E.  (as  on  1922  April  lOd.). 

A  =  -  498,  B  =  +  -766,  C  =  +  -407  ;  D  =  +  839,  E  =  +  -545  ; 

G  =  --224,  H  =  +341-,  K  =  - -913. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  8. 

B. 

m.  s. 

s. 

m. 

m. 

Taihoku 

1°7 

308 

-0  31 

—  57 

— 

— 

— 

— 

Hokoto 

3-2 

262 

— 

— 

e  2  43 

I 

3  0 

3-3 

Zi-ka-wei 

7-3 

349 

1   47 

-    4 

e  3   15 

-3 

— 

4-2 

Hong  Kong 

8-3 

260 

2   13 

+    7 

4  25 

+  40 

4-8 

5-8 

Manila 

9-6 

192 

e  3      7 

+  43 

— 

— 

5-3 

— 

Kobe 

E. 

150 

42 

— 

— 

— 

— 

— 

10-9 

Osaka 

15-2 

43 

4  42 

+  60 

— 

— 

7-9 

13-8 

Tokyo 

18-6 

47 

c  4  35 

-^11 

e  7   54 

+    1 

— 

8-2 

Kodaikanal 

45-5 

261 

29   19 

?L 

— 

— 

(29-3) 

— 

Tiflis 

65-9 

308 

— 

— 

— 

— 

e  37-9 

— 

Honolulu 

E. 

71-9 

75 

— 

— 

— 

— 

e  41-9 

— 

Konigsberg 

E. 

77-4 

325 

— 

— 

— 

— 

e  42-4 

46-4 

X. 

77-4 

325 

— 

— 

— 

— 

e  39-4 

42-7 

Vienna 

82-6 

321 

— 

— 

— 

— 

e  42-9 

— 

Hamburg 

83-4 

327 

— 

— 

— 

— 

e  42-9 

45-9 

Dyce 

N. 

86-7 

334 

— 

— 

— 

— . 

45-9 

56-9 

De  Bilt 

86-7 

327 

— 

— 

— 

— 

e  41-9 

49-8 

Strasbourg 

87-4 

323 

— 

— 

— 

— 

e  47-7 

— 

Uccle 

87-8 

326 

— 

— 

— 

— 

e  41-9 

48-9 

Edinbirrgh 

88-0 

333 

— 

— 

— 

— 

e  44-9 

48-9 

Rocca  di  Papa 

88-0 

316 

— 

— 

— 

— 

e  46-2 

55  0 

Eskdalemuii 

88-4 

333 

— 

— 

— 

— 

40-9 

47-9 

Stonyhurst 

891 

330 

e  46  55 

?L 

— 

— 

(e  46-9) 

51-9 

Moncalieri 

89-3 

320 

— 

— 

46   58 

?L 

491 

— 

Kew 

89-6 

329 

— 

— 

— 

— ■ 

— 

55-9 

Oxford 

90  0 

329 

— 

— 

— 

— 

43  0 

50-2 

Paris 

900 

326 

— 

— 

— 

— 

e  46-9 

49-9 

Granada 

100-9 

320 

— 

— 

— 

— 

52-9 

60-3 

Additional   readings:      Zi-ka-wei   gives   also   MZ=+4-9ra.  Kobe   MN  = 

+  9-2m.  Osaka  MN  =  +12-9m.  Tiflis  reading  is  given   as  on   7d. 

Dyce    LN=+53-9m.  De    Bilt    eLX  =  +40-9m.  Moncalieri    e  = 

+  43m.24s. 
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Sept.  6d.  Readings  also  at  Ih.  (Honolulu),  oh.  (Azores),  13h.  (Manila,  Batavla, 
and  Azores),  14h.  (Taihoku  and  near  Tokyo),  ISh.  (Talhoku),  19h. 
(Colombo),  "ilh.  (Taihoku,  Hong    Kong,    and    Zi-ka-wei). 

Sept.  7d.  Readings  at  Ih.  (La  Paz),  3h.  (Zi-ka-wei),  14h.  (Manila),  16h.  (Zi-ka- 
wei),  ISh.  (Manila  (2)  and  Algiers).  19h.  (Zi-ka-wei  (2),  Taihoku  (3),  and 
Hong  Kong),  20h.  (Hong  Kong  (3),  La  Paz,  De  Bilt,  and  Eskdalemuir). 

Sept.  8d.  6h.  Om.  26s.     Epicentre  24°-0N.  46'-0W.  (as  on  1922  Jan.  9d.). 

A=+-635,  B  =  --657,  C=4--407;         D  =  --719,  E  =  - -695  ; 
G  =  -f  -283.  H  =  -  -292,  K  =  -  -914. 

La  Paz  and  Strasbourg  indicate  a  To  later  by  aboiit  40sec.,  but  this  calls  for  a 
displacement  of  the  epicentre  about  5°  both  towards  La  Paz  and  Europe,  i.e., 
in  opposite  directions.  This  could  be  attained  by  a  hypothesis  of  deep  focus, 
but  it  is  simpler  to  adopt  the  To  shown  by  Eskdalemuir  and  Uccle. 

A       Az.  P.     0-C.  S.        0-C.  L.  M. 

m. 

47-6 


o 

^ 

m.  s. 

s. 

m.  s. 

8. 

m. 

Eskdalemuir 

44-2 

34 

e  8  29 

+  2 

e  15   10 

+    5 

201 

Kew 

44-3 

40 

— 

— 

— 

— 

— 

La  Paa 

45-9 

211 

8  34 

-5 

e  14  45 

-42 

20-8 

Uccle 

46-9 

42 

e  8  46 

0 

e  15   40 

0 

e  22-6 

De  BUt 

47-7 

41 

— 

. — 

e  15  56 

-f   6 

e  21-6 

Strasbourg 

48-5 

46 

e  9     2 

-1-5 

(e  15   34) 

-26 

e  15-6 

Vienna            z. 

54-2 

46 

9  40 

H-6 

— 

— 

— 

skdalemuir  give 

3  also  e  = 

=  -l-18m.28s. 

Sept.  8d.  14h.  14m.  13s.     Epicentre  4°0S.  68°0E. 

A  =  -i-  -374,  B  =  -f-  -925,  C  =  -  070  ;         D  =  -I-  -927,  E  =  -  -375  ; 
G  =  -  026,  H  =  -  065,  K  =  -  -998. 

Very  rough.     The  readings  at  Rocca  di  Papa  suggest  a  separate  shock  about  1° 
from  Rocca,  which  may  have  affected  some  other  European  readings. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.    s. 

s. 

m. 

m. 

Colombo 

16°1 

47 

3  47 

-    6 

(6  59) 

+    2 

7  0 

9-0 

Kodaikanal 

171 

33 

4    11 

-1-    5 

— 

8-3 

10-4 

Bombay 

23-4 

12 

e  9   41 

'S 

(e9  41) 

-f    8 

— 

— 

Calcutta 

E. 

33-2 

37 

7    15 

-f  17 

12  25 

_    2 

18-4 

— 

Simla 

36-2 

13 

— 

— 

e  13  41 

-1-28 

— 

— 

Batavia 

38-8 

96 

i  7   26 

-18 

i  14     4 

-H5 

e  18-8 

— 

Helwan 

48-8 

318 

e  8   33 

-26 

— 

— 

— 

34-4 

Hong  Kong 

52-3 

58 

9  57 

■f35 

— 

— 

— 

— 

Cape  Town 

54-8 

230 

17   31 

?S 

(17   31) 

-t-12 

— 

30-8 

JIanila 

55-7 

70 

e  9  39 

-   5 

— 

— 

— 

Zi-ka-wei 

61-8 

51 

6  10  13 

-11 

e  18     8 

-38 

— 

38-8 

Rocca  di  Papa 

67-9 

320 

e  10  29 

-34 

i  10  45 

? 

— 

11-3 

Vienna 

68-9 

328 

10  51 

-19 

19  39 

-34 

e42-8 

51-8 

Strasbourg 

741 

325 

— 

— 

e  21   28 

-hl3 

37-8 

— 

Hamburg 

751 

330 

e  11  29 

-21 

e  22  37 

-f70 

e  37-8 

48-8 

De  Bilt 

76-4 

327 

— 

— 

e  20  23 

-79 

— 

49-1 

Paris 

77-3 

323 

e  11  47 

-16 

— 

— 

— 

— 

Kew 

79-9 

325 

— 

. — 

— 

— 

— 

55-8 

Oxford 

80-6 

325 

e  12   16 

-   7 

— 

— 

— 

591 

Eskdalemuir 

82-8 

327 

e  12   17 

-18 

— 

— 

38-8 

— 

Dyce 

X. 

820 

330 

— 

— 

i  22  37 

-19 

50-4 

53-9 

Cipolletti 

121  0 

219 

68  53 

?L 

— 

— 

78-1 

79-3 

Pilar 

N. 

1220 

228 

68  47 

?L 

— 

— 

(68-8) 

72-3 

Mendoza 

124-6 

224 

65  41 

?L 

— 

— 

78-2 

80-8 

Andalgala 

K. 

125-8 

230 

57   35 

?L 

— 

— 

61-7 

63-3 

La  Quiaca 

K. 

127-7 

236 

66     5 

?L 

— 

— 

73-5 

76-8 

La  Paz 

132-0 

244 

19   18 

[-    51 

— 

— 

68-9 

72-2 

Additional  readings  and  notes  :   Bombay  reading  is  Increased  by  10m.         Simla 
gives  also  eX  = -I- 9m.59s.  Zi-ka-wei  MN  =  -)- 38  7m.  De  Bilt  MN  = 

-l-52-3m.  Dyce  IN  =13h.59m.5s.,  LN  =  -1-27-3m.  La  Quiaca  LN  = 

-i-78-7m. 
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Sept.  8d.     Readings  also  at  18h.  (Vera  Cruz),  20h.  (Manila). 
Sept.  9d.  Oh.  15m.  47s.     Epicentre  17° -SN.  116°-5W. 


A  =  - 

426, 

B  =  -S 

54,  C 

=  +-301 

;        D 

=  -•895 

E  =  + 

■446  : 

G  =  - 

•134, 

H  =  -  -269,  K  = 

-•954. 

A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

„ 

ni.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Mazatlan 

1]°0 

57 

(3     9) 

+  25 

— 

— 

3  1 

— 

Tucson 

E. 

15  fi 

18 

— 

— 

— 

e  «-9 

9-9 

N. 

15-6 

18 

— 

— 

— 

— 

e  9-6 

11-9 

Tacubaya 

E. 

16-5 

81 

3  59 

0 

7      7 

0 

— 

8^0 

Berkeley 

E. 

210 

347 

— 

— 

— 

— 

e  163 

— 

Chicago 

34-6 

39 

12  49 

?s 

(12   49) 

0 

(167) 

— 

Honolulu 

39-3 

283 

— 

— 

— 

e  22  2 

23-7 

Washington 

40-4 

50 

— 

— 

— 

— 

e  20-3 

— 

I 


Additional  readings:    Tacubaya  gives  also  SN=7m.lOs.  Honolulu  MX  = 

+  23 -901.         Florence  (A  =102°^3)  gives  simply  Oh. 


Sept.  9d.  Readings  also  at  Ih.  (CoUma),  4h.  and  6h.  (Batavia),  7h.  (near  Kobe), 
lOh.  (Tokyo),  llh.  (near  Osaka),  13h.  (Batavia),  18h.  (La  Paz),  23h. 
(near  Tokyo). 


Sept.  lOd.  6h.  8m.  56s.     Epicentre  30°^6N.  144''0E.  (as  on  1919  Feb.  9d.). 

A  =  -  •696,  B  =  +  •506,  C  =  +  ^509  ;  D  =  +  -588,  E  =  +  ^809  ; 

G=--412,  H  =  +299,  K  =  --861. 


A 

Az. 

P. 

O-C. 

S. 

0-C.         L. 

M 

p 

m.  s. 

s. 

m.   s. 

s.             m. 

m. 

Tokyo 

Nagoya 

Osaka 

Kol)e 

Mizusawa 

6°  2 
7-5 
8^3 
8^6 

8^8 

330 
311 
302 
302 
345 

e  1   35 
2   35 
2   26 

2   13 

0 
+  41 

+  20 

0 

2  49 

3  57 

0           — 

—  2^7 

—  2^8 
-    1            — 

2-8 

2  7 

3  7 

Additional  readings 
+  3m.56s. 

Osaka 

gives    also    MN  = 

=  +3  •em. 

Mizusawa 

SN  = 

Sept.  lOd.  Readings  also  at  3h.  (Azores),  5h.  (Sydney  and  Adelaide),  6h.  (Azores 
and  La  Paz),  13h.  (near  Oaxaca),  14h.  (near  Manila),  18h.  (near  La  Paz), 
19h.  (near  Algiers),  21h.  (Azores  and  near  Mizusawa),  22h.  (near 
Mizusawa). 


Sept.  lid.  14h.  44m.  lOs.     Epicentre  0°0,  ]22°-4E.  (suggested  by  Batavia). 

A  =  -  536,  B  =  +  •844,  C  =  •OOO  ;          D  =  +  -844,  E  =  +  ^536  ; 
G  =  ^000,   H=000,   K=-1000. 

A       Az.            P.        O-C.          S.  O-C.  L.  M. 

o          (,          m.  s.         s.           m.  s.  s.  m.  m. 

Manila                      14-7      354      e3  53      +18            6  30  +5  71  7  •S 

Batavia                   16-7      248      e4    11      +10         i  7    19  +8  —  91 

Hong  Kong            23-7      341          5   27      +2          (9  40)  +   2  9-7  — 

Taihoku                  250     358        10   11        ?S          (10   11)  +    8  —  — 

Zi-ka-wei                31-2     358          —              —      e  11   32  -22  —  — 

Kobe              E.        36-7        20          —              —           —  —  —  8-8 

Nagoya                    37^7        22          7    21      -15            —  —  —  — 

Adelaide                  38^0      158      e  8  50      ?PR,           —  —  —  IB^O 

Tokyo                      391        25          7   52      +5      e  15   13  +80  —  15^7 

Calcutta                  40  1      309          7   50      -   6            —  —  —  — 

Mizusawa      e.        42-7        24          8     9-7          14  31  -13  —  — 

N.        42-7        24          8     8-8          14   30  -14  —  — 

Colombo                  430      280        14      8        ?S           (14     8)  -40  23^2  30^3 

Continued  on  next  paye. 
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A 

Az. 

P. 

o-c. 

S. 

O-C 

L. 

M. 

o 

o 

ni.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Melbourne 

431 

153 

— 

— 

14   26 

-23 

22-6 

27-6 

Kodaikanal 

45-9 

284 

25   14 

?L 

— 

— 

28-9 

30-9 

Simla            E. 

52-9 

311 

— 

— 

e  17     2 

+   7 

— 

— 

Honolulu      E. 

80-2 

70 

— 

— 

— - 

e  39-8 

— 

Tiflis 

81-0 

312 

— 

— 

e  20  56 

-99 

— 

— 

Ilehvan 

910 

300 

e  16   15 

? 

23   50 

-34 

— 

56-6 

Vienna 

100-8 

321 

e  18     7 

?PRi 

— 

— 

e  52-8 

54-8 

Cape  To^vn 

102-8 

234 

24  50 

?S 

(24  50) 

-92 

— 

— 

HambuTff 

103-3 

326 

— 

— 

e  25  50 

-37 

e53-8 

— 

Strasbourg 

106-3 

322  (e  20   50) 

?PR, 

— 

— 

e  20-8 

— 

De  Bilt 

106-6 

326 

— 

— 

e  26  28 

-29 

e  51-8 

66-6 

Ucele 

107-5 

325 

c  19     2 

?PRi 

e  25     8 

-118 

e  53-8 

62-7 

Besangon 

107-6 

319 

13   37 

-69 

— 

— 

43-8 

— 

Dyce 

1081 

331 

— 

— 

e  28  53 

+  102 

52-7 

56-9 

Edinburgh 

109-2 

330 

— 

— 

e  28  50 

+  89 

53-8 

— 

Paris 

109-4 

324 

e  13   18 

-97 

e  27   20 

-   3 

56-8 

60-8 

Eskdalemuir 

109-5 

330 

e  17   50 

[-30] 

c  28  20 

+  56 

51-8 

— 

Oxford 

110-1 

325 

— 

— 

— 

53-8 

78-2 

Granada 

118-0 

311 

— 

— 

— 

— 

70-8 

75-3 

Chicago 

130-1 

29 

— 

— 

— 

— 

e  63-8 

— 

Ottawa 

131-8 

15 

— 

— 

— 

— 

e  63-8 

— 

Northfleld 

133-7 

13 

— 

— 

— 

— 

e  73-8 

— 

La  Paz 

160-4 

148 

20   10 

[+    2] 

25   34 

?PR, 

29-6 

— 

Additional  readings  and  notes  :    Manila  gives  also  MX  =  +8 -5m.  Batavia 

iS=+4m.l9s.  Kobe  MN  =  +7-5m.  Tokyo  MN  = +15 -6m.  Cal- 

cutta PN  =  +8m.l2s.  Tiflis  e  =  +23m.26s.  De  Bilt  MN  =  +57 -Sm. 

Dyce  eN  = +34m.33s.  Paris  MN  = +57 -8m.  Ottawa  L  = +69-8m. 

and  73 -8m. 

Sept.  lid.  Readings  also  at  2h.  (Azores),  3h.  (Manila),  4h.  (Budapest),  lOh. 
(near  Mizusawa  and  Tokyo),  12h.  (Manila,  Batavia,  Colombo,  Honolulu, 
and  Apia),  13h.  (Vienna,  HamburLC,  Straslioiu-g,  De  Bilt,  Uccle,  Azores, 
Eskdalemuir,  Vera  Cruz,  and  near  Tac-ubaya),  14h.  (near  Mizusawa), 
16h.  (Manila  and  Batavia),  17h.  (Granada  and  near  Tokyo),  18h.  (Manila, 
Batavia,  and  Azores),  20h.  (Apia  (2),  Koeca  di  Papa,  Pompeii,  and 
Vienna),  21h.  (De  Bilt,  Uccle,  and  Eskdalemuir),  22h.  (Eskdalemuir). 

Sept.  12d.  Readings  at  llh.  (Victoria,  Chicago,  Eskdalemuir,  Uccle,  Hong  Kong 
De  Bilt,  Honolulu,  Toronto,  Ottawa,  and  Tiflis),  llh.  (Sydney  and 
Manila),  18h.  (La  Paz),  211i.  (near  Mizusawa),  23h.  (near  Nagasaki). 
The  nil.  readings  suggest  a  repetition  at  llh. 35m. Os.  from  the  epicentre 
55'-0X.  167°-0E.  on  August  11. 

Sept.  13d.  Readings  at  lOh.  (La  Paz),  llh.  (Tokvo),  15h.  (Azores),  ISh.  (Hong 
Kong),  22h.  (Azores),  23h.  (Taihoku). 

1922.     Sept.  14d.  19h.  31m.  30s.     Epicentre  25°  ON.  121°  5E. 

(as  on  Sept.  Id.). 

A  =  -  -472,  B  =  +  -773,  C  =  +  -423  ;    D  =  +  -853,  E  =  +  -522  ; 
G  =  -  -221,  H  =  +  -360,  K  =  -  -906. 


See  note  to  Sept.  1. 


O-C.    S.    O-C.    L.    M. 


Taihoku 

01 

22 

0 

18 

+  16 

— 

— 

— 

— 

Hokoto 

2-6 

231 

0 

40 

-    1 

— 

— 

11 

1-2 

Zi-ka-wei 

6-2 

359 

1 

34 

-    1 

e  3   10 

?L 

(e3-2) 

— 

Hong  Kong 

7-1 

249 

1 

50 

+    2 

— 

— 

3-5 

4-5 

Manila 

10-4 

183 

e  2 

32 

-    4 

— 

■ — • 

5-2 

10-5 

Nagasaki 

10-7 

42 

2 

41 

+    1 

— 

— 

5-1 

9-2 

Kobe 

15-3 

48 

3 

51 

+   8 

7   25 

+  46 

9-5 

11-2 

Osaka 

15-5 

48 

3 

40 

-    6 

(6  48) 

+   4 

6-8 

10-4 

Nagoya 

16-8 

49 

3 

55 

-    7 

— 

10-6 

11-2 

Tokyo 

19-0 

51 

i4 

29 

0 

8   11 

+   9 

11-2 

16-9 

JMizusawa 

E.        21-8 

45 

5 

1 

-   2 

10  48 

?L 

(10-8) 

— 

Ootomari 

27-5 

33 

4 

54 

-69 

(11   35) 

— 

11-6 

16-6 

Calcutta 

E.        30-3 

273 

6 

28 

-    3 

11   38 

-    1 

16-5 

19-2 

N.        30-3 

273 

6 

36 

+    5 

11  53 

+  14 

16-8 

— 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

0-0. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Batavia 

34-3 

207 

6  52 

-15 

i  13     0 

+  16 

e  19-7 

— 

Dehra  Dim 

38-5 

288 

9  30 

?PR, 

— 

— 

— 

— 

Simla                      i. 

39-2 

290 

7   24 

-24 

— 

— 

21-1 

22-3 

N 

39-2 

290 

9  30 

?PR, 

— 

— 

20-6 

— 

Colombo 

43-6 

254 

8   24 

+    1 

IS   24 

?SR, 

— 

33 

7 

Kodaikaual 

44-2 

260 

9   48 

+  81 

— 

— 

19-0 

30 

3 

Bombay 

45-2 

273 

e  9   16 

+  42 

— 

— 

25-3 

28 

1 

Titlis 

04  0 

307 

e  11      1 

+  23 

e  19   33 

+  20 

34-5 

41 

6 

Melbourne 

66-6 

160 

11   54 

-59 

e  20     0 

+  15 

32-1 

44 

5 

Honolulu               N 

.        72-9 

75 

i  21    10 

?S 

(i  21   10) 

+   9 

35-8 

— 

Up.saia 

751 

330 

12      1 

t11 

21   40 

+  13 

e  39-7 

46 

8 

Lemberg 

75-6 

319 

— 

— 

c  21  54 

+  21 

e  27-0 

19 

7 

Konis-sbei'i? 

75-6 

325 

12      4 

+  11 

21   43 

+  10 

e  37  0 

42 

5 

Sitka 

75-9 

34 

— 

— 

— 

— 

e  43-4 

46 

8 

Hehvan 

77-9 

297 

12   20 

+  14 

i  22  11 

+  12 

— 

49 

2 

Budapest 

79-6 

319 

e  12   27 

+  10 

e  22  34 

+  15 

e  44-5 

— 

Belsn'ade 

79-9 

315 

e  14     7 

+  109 

e  26  57 

?SR, 

e  44-0 

50 

1 

Vienna 

80-8 

320 

e  12  25 

+    1 

i  22  43 

+  10 

e  39-0 

48 

6 

Hambm-g- 

81-8 

327 

e  12   28 

-    1 

e  22  51 

+   7 

e  40-5 

45 

5 

Innsbruck 

84-2 

321 

e  12   48 

+   5 

— 

— 

e  46-5 

— 

Padova 

84-9 

319 

- — 

23   24 

+   6 

— 

52 

4 

De  Bilt 

85-0 

327 

— 

— 

23   16 

-   3 

41-5 

48 

1 

Dyce                     N 

851 

334 

— 

— 

i  23   28 

+    8 

42-3 

47 

6 

Strasboiu'g 

85-6 

323 

e  13     0 

+   9 

23  33 

+    7 

e  41-5 

48 

7 

Ziu'ich 

85-8 

321 

e  12  54 

+    2 

23  32 

+   4 

— 

— 

Florence 

861 

319 

23     0 

?S 

(23     0) 

-31 

40-8 

48 

5 

Uccle 

861 

326 

e  12  57 

+    3 

e  23  33 

+    2 

e  41-5 

48 

4 

Rocca  di  Papa    n 

.        86-3 

315 

e  10  42 

-133 

17   36 

?PRi 

e  44-6 

56 

4 

Edinburgh 

86-4 

333 

— 

— 

c  23  37 

+   3 

43-5 

57 

2 

Victoria 

86-6 

37 

22   33 

?S 

28  57 

?SR, 

— 

51 

3 

Eskdalemuii- 

86-8 

333 

e  13      0 

+    2 

23  38 

-    1 

41-5 

47 

8 

Besancou 

87-4 

323 

— 

— 

— 

— 

47-5 

— 

Stonyhurst 

87-5 

330 

e  23  30 

?S 

e  23   30) 

-17 

48-0 

51 

8 

Moncalieri 

87-6 

320 

i  13   16 

+  13 

i  23  48 

0 

31-5 

55 

3 

Bidston 

88-0 

330 

21  50 

i 

24  55 

+  63 

— 

59 

3 

Kew 

880 

329 

— 

— 

— 

— 

— 

51 

5 

Oxford 

88-3 

329 

i  13     8 

+    1 

i  23  53 

_    2 

44-0 

56 

9 

Paris 

88-3 

325 

— 

— 

— 

— 

30-5 

58 

5 

Marseilles 

89-9 

320 

e  16  30 

;pR, 

— 

— 

44-5 

47 

5 

Barcelona 

92-9 

320 

e  24  47 

?s 

e  24   47) 

+    3 

e  40-2 

52 

5 

Tortosa                  > 

94-3 

321 

— 

— 

— 

— 

e  20-5 

62 

0 

Algiers 

95-2 

316 

14   23 

+  39 

c  24  55 

-13 

e  42-5 

62 

5 

Granada 

991 

319 

— 

— 

— 

— 

49-5 

55 

4 

Coimbra                e 

99-8 

325 

e  9  50 

? 

21   50 

•I 

47-8 

56 

0 

N 

99-8 

325 

e  9  30 

» 

22   50 

-184 

48-5 

56 

3 

Rio  Tinto 

100-5 

321 

31  30 

i 

— 

— 

— 

68 

5 

San  Fernando 

1011 

320 

43   18 

?L 

— 

— 

(43-3) 

59 

6 

Ottawa                 H 

.      107-9 

13 

e  16  54 

? 

e  22     6 

? 

41-8 

— 

Chicago 

108-0 

22 

16     0 

+  72 

— 

— 

48-5 

— 

Toronto 

108-7 

15 

— 

— 

e  23  42 

? 

64-9 

— 

Ami  Arbor 

108-8 

20 

• — 

— 

— 

— 

59-4 

— 

Ithaca 

110-5 

14 

— 

— 

— 

— 

54-5 

— 

Georgetown 

113-8 

15 

e  16  30 

+  75 

25   51 

-129 

58  0 

— 

Waslilngtou 

113-8 

15 

— 

— 

(e  35    30) 

?SR, 

63-5 

— 

Cape  Town 

113-9 

242 

— 

- — 

— 

— 

— 

66-5 

Merida 

125-0 

36 

— 

• — 

— 

— 

86-1 

86-6 

La  Paz 

167-7 

49 

20   17 

[+    3] 

e  34   24 

? 

69-2 

87 

9 

Additional  readings  :  Manila  gives  also  MN  =  +8  •9m.  Kobe  MN  =  +10  •9m. 
Osaka  MN  =  + 10  -Sm.  Tokyo  iPR,N  =  +  4m.55s.,  MN  =  + 14  -6m.  Mizu- 
sawa  PN  = +5m.2.s.  Batavia  i  = +8m.28s.    and     +12m.l9s.  Tiflis 

e=  +llm.l7s.,  24m.0s.,  +27m.9s.,  and  +31m.22s.,  MN  =  +39-9m.  Ooto- 
mari    MN  =  +16-2m.  Honolulu   eN  =  +29m.40s.  Upsala   MN  = 

+  47 -Om.  Konigsbei-g  MZ  =  +47 -5m.  Sitka  MN  =  +47 -3m.  Buda- 

pest readings  all  increased  by  4m.  Belgrade  PR:N  =  +  22m. 32s.,  eLN  = 

+  43-2m.,     LE=+45-9m.,     LN  =  +46-lm.  Vienna  iPZ  =  + 12m. 33s., 

iPRi= +16m.5s.  Hambiu-g  SRo  = +32m.l2s.,  MZ  = +53-5m.  De  Bilt 

SR,  = +29m.l2s.,  MN  = +48-0m.  Dyce  LN  = +32-9m.  Strasbourg 

SR,?  = +29m.30s.?   eL  =  +44-5m.,   MN  =  +49-2m.  Zurich  i  = +26m. 3s. 

Uccle  SR,  =  +29m.30s.,  MN  =  +47  •9m.  Rocca  di  Papa  ePE  =  +10m.54s., 
ePZ  =  +12m.48s.  Eskdalemuir  SR,  =  +29m.30s.,  SR™  =  +33m.0s.,  MN  = 
+  47 -6m.  Paris  MN=+48-5m.  Marseilles  L  =  +42-5m.  Algiers 

PRi  =  +lSm.4s.  San  Fernando  MN  =  +67-8ni.  Ottawa  eLE  = 

+  29-5m.  and  9  other  L's.  Toronto  eL  =  +72-3m.  Ann  Arbor  eL  = 

+  48-5m.,    L  =  +62-9m.  Ithaca  L  =  +57-5m.  GeorgetowTi  eLN  = 

-)-43-9m.,  LN  =  +590m.         Washington  readings  given  as  eL  and  L. 
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Sept.  14d.  Readings  also  at  6h.  (Azores  and  near  Manila),  17h.  (Azores),  18h. 
(near  Merida),  19  i.  (Taihoku  (2),  Stonyhm-st,  and  Budapest),  20h.,  21h., 
and  22h.  (near  Taihoku). 

Sept.  15d.  7h.  13m.  30s.     Epicentre  4.5°0X.  135=0E.  (as  on  1921  May  4d.). 

A  =  -  oOO,  B  =  +  -500,  C  =  +  -707  ;  D  =  +  -707,  E  =  +  -707  ; 

G  =  --500,  H  =  +-500,  K  =  --707. 


A 

Az. 

P. 

0  -c.      s. 

0-C. 

L. 

M. 

, 

m.   s. 

?.         m.   s. 

s. 

m. 

m. 

Mizusawa 

E. 

7-4 

220 

1   55 

+    3          3   16 

—    5 

— 

— 

Tokyo 

100 

157 

e  4   27 

?S      (e  4   27) 

-    2 

(e6-2) 

6-6 

Hamburg 

70-9 

329 

— 

—         — 

— 

e  44-5 

— 

Vienna 

z. 

72-4 

323 

11   43 

+  11          — 

— 

— 

— 

De  Bilt 

73-8 

330 

— 

—    e  44   30 

?L 

e  50-5 

— 

Uccle 

7.5  1 

330 

— 

—         — 

— 

e  43-5 

— 

De  Bilt  gives 

also  eLN  = 

+  47-5m. 

Sept.  15d.  ICh.  11m.  10s.     Epicentre  39'-0N.  CO. 

A  =  +-777,  B=000,  C  =  +-629. 


A 

P. 

o-c. 

S 

m.  s. 

s. 

m. 

Alicante 

OS 

-0     8 

-20 

— 

Tortosa 

1-9 

0  27 

-    2 

— 

Aimer  i  a 

2-8 

1   22 

?L 

— 

Barcelona 

30 

0  52 

+    5 

— 

Toledo 

3-2 

0  41 

-    9 

— 

Granada 

3-4 

0  54 

+    1 

1 

Malaga 

4-2 

1   10 

+    5 

— 

O  -C.       L.  M. 

e.  m.  m. 


0-9  1-2 

(1-4)         — 


1-7 


No  additional  readings. 


Sept.  15d.  Readings  also  at  Oh.  and  Ih.  (Taihoku),  2h.  and  4h.  (Taihoku  and 
Zi-ka-wei).  13h.  (Taihoku),  17h.  (near  Tokyo),  19h.  (Colombo),  20h. 
(Taihoku  (2)  and  Zi-ka-wei),  21h.  (Zi-ka-wei  and  Athens). 

Sept.  16d.  22h.  44m.  36s.     Epicentre  25°0N.  121°-5E.  (as  on  Sept.  14d.). 
A  =  -  -472,  B=  +  -773,  C  =  -f  -423  ;  D  =  -I-  -853.  E  =  +  -522  ; 

See  Note  to  Sept.  1 


Taihoku 

Hokoto 

Zi-ka-wei 

Manila 

Nagasaki 

Kobe 

Osaka 

Tokyo 

Ootoinari 

Calcutta 

Batavia 

Simla 

Colombo 

Kodaikaiial 

Bombay 

Tiflis 

Honolulu 

Konigsberg 

Helwau 
Bergen 
Vienna 


G  = 

-•221 

.   H=  + 

360,  K 

=  -906. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

0°1 

22 

-0     3 

—   5 

— 

— 

0-3 

— 

2-6 

231 

0  51 

-1-10 

— 

— 

1-3 

1-4 

6-2 

359 

e  1   24 

-11 

e  3     0 

+  11 

— 

— 

10-4 

183 

e  2  28 

-    8 

(4   53) 

+  13 

4-9 

7-2 

10-7 

42 

2  44 

+    4 

— 

6-4 

— 

15-3 

48 

3   26 

-17 

— 

— 

7-3 

12  0 

lo-5 

48 

3   46 

0 

(6   55) 

+  11 

6-9 

13-4 

19  0 

51 

e  5      3 

-f34 

8   23 

+  21 

11-8 

151 

27-5 

33 

5   47 

-16 

— 

— 

15-4 

19-7 

30-3 

273 

9   40 

? 

13  45 

? 

17-8 

19-8 

34-3 

207 

6   29 

-38 

— 

— 

21-4 

— 

39-2 

290 

13   24 

?S 

(13   24) 

-30 

22  0 

— 

43-6 

254 

8   24 

+    1 

17   54 

?SR, 

28-2 

30-4 

44-2 

200 

14      fi 

'S 

(14     6) 

-59 

27-5 

36-2 

45-2 

273 

ell    26 

?PR, 

(18  41) 

?SR. 

18-7 

28-2 

(54  0 

307 

e  15   12 

?PR, 

19  48 

+  35 

e  35-8 

42-7 

72-9 

75 

20   59 

?S 

(20   59) 

-    2 

36-8 

47-9 

756 

325 

— 

— 

— 

— 

e  41-4 

47-4 

75-6 

325 

— 

— 

— 

— 

e  40-5 

42-4 

77-9 

297 

c  12   14 

-f-    8 

22     8 

+   9 

— 

54  0 

80  1 

334 

— 

— 

— 

— 

99-4 

— 

80-8 

320 

e  12  21 

-    3 

c  22  48 

+  15 

e  42-2 

53-9 

Continued  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

M. 

o 

o 

m.   s. 

s. 

m.   P. 

s. 

m. 

m. 

Haimburg 

81-8 

327 

— 

— 

— 

— 

e  40-4 

50-4 

De  Bilt 

85-0 

327 

— 

— 

— 

— 

e  40-4 

491 

Strasbourg 

85-6 

323 

— 

— 

e  24   24 

+  58 

40-4 

— 

Uccle 

861 

326 

e  13     0 

+    6 

— 

— 

e  41-4 

47-4 

Florence 

861 

319 

— 

— 

— 

— 

— 

110-4 

Rocca  di  Papa 

86-3 

315 

e  17   48 

?rR, 

e  23  30 

-    3 

e  46-4 

55-1 

Edinburgh 

86-4 

333 

— 

— 

— 

— 

43-4 

48-3 

Victoria 

86-6 

37 

— 

— 

— 

— 

50-9 

— 

Eskdalemuir 

86-8 

333 

— 

— 

e  23  58 

+  19 

39-4 

48-2 

Besancon 

87-4 

323 

— 

— 

48-4 

— 

Stonyhiirst 

87-5 

330 

e  28   24 

?SR, 

34  54 

? 

46-4 

51-4 

Moucalieri 

87-6 

320 

c  11   37 

-86 

23   25 

-23 

e  37-9 

50-9 

Kew 

88-0 

329 

— 

— 

— 

— 

— 

54-4 

Bidston 

88-0 

330 

— 

— 

35   29 

? 

— 

51-6 

Oxford 

88-3 

329 

- — 

— 

— 

— 

41-4 

49-6 

Paris 

88-3 

325 

. — 

— 





e  48-4 

49-4 

Barcelona 

92-9 

320 

— 

— 

— 

— 

e  50-4 

53-8 

Berkeley 

93-3 

45 

— 

— 

— 

— 

e  68-5 

— 

Tortosa 

N.     94-3 

321 

e  41   •2il 

— 

— 

— 

e  48-4 

64-9 

Algiers 

95-2 

316 

— 

— 

— 

— 

e54-4 

62-4 

Granada 

991 

319 

— 

— 

— 

— 

54-9 

57-2 

Coimbra 

E.      99-8 

325 

e  23  54 

?S 

(23  54) 

-120 

49-4 

56-6 

N.      99-8 

325 

— 

— 

— 

— 

48-4 

59-1 

Rio  Tiuto 

100  o 

321 

60   24 

?L 

— 

— 

(60-4) 

63-4 

San  Fernando 

1011 

320 

54   36? 

?L 

— 

— 

(54-6?; 

)    60-9 

Ottawa 

107-9 

13 

— 

— 

29  24 

+  135 

56-4 

— 

Chicago 

108-0 

22 

— 

— 

e  42  52 

? 

54-1 

— 

Toronto 

108-7 

15 

— 

— 

— 

— 

e  63-6 

65-9 

Ann  Arbor 

lOS-S 

20 

— 

— 

— 

— 

56-4 

— - 

Ithaca 

110-5 

14 

— 

— 

— 

— 

60-4 

— 

Wasliington 

113 -S 

15 

— 

— 

— 

— 

e  65-4 

— 

La  Paz 

167-7 

49 

20    16 

[+    2] 

— 

— 

— 

— 

Additional  readings  :    Manila  s 

;ives  also  MX  = 

+  7  •4m. 

Kobe  ] 

MX  =  +10 -2m. 

Osaka  MX  = 

=  +12-Sni. 

Tokyo  MX=  +14-4m. 

Batavia  i  =  +8m.57s. 

Simla  PX  =  +llm.30s.         Tiflis  e  =  +2Sm.48s.         Honolulu  eE  =  +32m.49s. 

eX= +30m.26s.,     LE  =  +45-4m.,     MX  =  +32-2m.  Hambm-g  MX  = 

+  45-4m.,    MZ  =  T53-4m.  De  Bilt  MX  =  +49-2m.  Victoria  L  = 

+  59-5m.  Eskdalemuir  eSR,  = +29m.48s.,  MX=+48-lm.  Paris  MX  = 
+  51-4m.  Barcelona  MX  =  +53-7ni.  Berkeley  eZ?  = -r50ni.l2s., 

eE=+6Um.24s.  Coimbra  S  = +33m. 26s.  San  Fernando  MX  = 

+  63-9m.  Ottawa  e?  =  +40m.24s.,    eL  =  +48  •4m.  Toronto  eL  = 

+  74-2m. 

Sept.  16d.  Readings  also  at  Oh.  (Taihoku),  3h.  (Taihoku  and  Zi-ka-wei),  4h. 
(Taihoku,  Zi-ka-wei,  and  Granada).  6h.  (Rocca  di  Papa),  12h.  (Azores), 
16h.  (Algiers),  18h.  (near  Taihoku),  19h.  (near  Tacubaya),  20h.  (Manila), 
22h.  (Coimbra),  23h.  (near  Taihoku  and  near-  Tacubaya). 

(7h.  22m.36s.  (i)   ] 
1922.  Sept.  17d.^7h.  53m.    6s.  (n)  'Epicentre  25°  ON.  121°  5E. 

«..,-«         ,.«      /       ^\  (as  on  Sept.  16d.). 

[9h.  59m.  18s.  (iii)j 

A  =  -  -472,   B  =  +  -773,  C  =  +  -423  ;  D  =  +  -853.  E  =  +  -522  ; 

G  =  -  -221,  H  =  +  -360,  K  =  -  -906. 

See  Xote  to  September  1. 

A       Az.  P.       O-C.  S.  0-C.       L.  M. 


I  Taihoku 

0  1 

22 

0      2 

0 

— 

— 

0-3 

— ■ 

II 

0-1 

22 

0      5 

+    3 

— 

— 

— 

— ■ 

III 

0-1 

22 

0    18 

+  16 

— 

— 

— 

— 

I  Hokoto 

2-6 

231 

0   45 

+   4 

(1      9) 

-    3 

1-2 

2-1 

n 

2-6 

231 

0      3 

-38 

. — 

0-4 

0-8 

III 

2-6 

231 

0  38 

-    3 

(1      4) 

-    8 

11 

1-3 

I  Zl-ka-wei 

6-2 

359 

e  2      2 

+  27 

e  3   20 

?L 

(e3-3) 

5-1 

II 

6-2 

359 

e  1   32 

-    3 

e  2  48 

-    1 

— 

4-6 

III 

6-2 

359 

e  1   27 

-    8 

e  2  55 

+    6 

— 

4-7 

II  Hong  Kong 

71 

249 

3  34 

?L 

— 

— 

(3-6) 

4-2 

HI 

71 

249 

— 

— 

— 

— 

— 

5-0 

Continued  on  next  page. 
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I  Manila 
II 
III 

I  Nagasaki 
III 
I  Kobe 


III 

I  Osaka 
II 
III 

I  Tokyo 

I  Calcutta 
III 

I  Batavia 
II 
III 

I  Simla 
III 

I  Colombo 
III 

I  Kodaikaual 
III 

I  Bombay 
III 

I  Tiflis 
III  Sydney 
III  MelboiU'iio 

I  Houoluki 

I 
III 

I  Kouigsberj;: 
III 

I  Hehvau 
III 

II  Vienna 
III 

I  Hambvuff 


I  De  Bill 


II  > 

III 

I  Dyce  > 

III  > 

I  Strasbourg 
III 
in  Pompeii 

I  Florence 
in 

I  Uocle 
III 

I  Ilocca  di  i'apa 
in 

I  Edinburgh 
III 

I  Victoria 
III 

I  Eskdalemuir 
II 
III 
III  Besancon 

I  Stony  hurst 

I  Moncalieii 
III 

I  Kew 
III 

I  Bidston 

HI 

III  Paris 

I  Oxford 
III 

I  Barcelona 
III 


Az.  P.  O-C.  S.  0-C.       L.  M. 

o  m.  8.  6.  m.  8.  8.  m.  m. 

183  e  2  59  +23  —  —  5-3  — 

183  e  3  44  +68  —  —  7-8  — 

183  e  2   17  -19  —  —  5-6  60 

42  3      4  +24  —  —  6-5  — 

42  2   45  +    5  —  —  6-4  10-4 

48  —  —  —  —  e7-l  10-8 

48  —  —  —  —  e7-2  10-6 

48  —  —  5  36  -63  7-5  14-1 

48  2  54  -52  (6     8)  -36  61  151 

48  3  38  -    8  —  —  7-0  14-6 

48  3   51  +    5  —  —  7-0  13-0 

51  e5   12  +43  e  8  48  +46  e  120  15-4 

273  5   42  -49  11      8  -31  17-2  — 

273  5   16  -75  10   37  -62  17-3  — 

207  e  6  58  -   9  —  —  e  20-4  — 

207  e  6  32  -35  —  —  —  — 

207  e  6  45  +22  —  —  e  55-8  — 

290  —  —  —  —  e  20-5  — 

290  —  —  —  —  e  19-8  — 

254  8   42  +19  17    12  ?SR,  26-7  29-7 

254  10      0  +97  18   18  JSR,  —  — 

260  17   42  ?SRi  —  —  —  — 

260  16  48  ?  —  —  23-9  30-2 

273  e  18  53  ?SR,  —  _  _  _ 

273  e  15     5  ?S  (e  15     5)  -13  —  — 

307  e  7    12  1  e  12   48  ?PRi  32-4  45 

153  16   IS  ?  —  —  38-2  43 

160  —  —  —  —  25-4  44 

75  21    22  JS  (21    22)  +21  34-8  38 

75  —  —  —  —  e35-4  37 

75  21      1  ?S  (21      1)  0  e  36-7  43 

325  —  —  —  —  e  43-3  48 

325  —  —  —  —  e  43-9  48 
297  e  12  31  +25  22  7+8  —  54 
297  12  7  +1  22  0+1  —  54 
320  e  12  7  -17  —  —  —  23 
320  i  12  26  +2  22  36  +3  —  54 
327  —  —  —  —  e  40-4  53 
327  —  —  —  —  —  52 
327  —  —  —  —  C41-7  52 
327  —  —  23  36  +17  e  44-4  54 
327  —  —  —  —  e  42-4  56 
327  —  —  —  —  e  43-9  54 
327  —  —  —  —  e  42-9  55 
327  —  —  23  20  +  1  e  42-7  54 
334  —  —  —  —  46-4  55 
334  —  —  —  —  47-7  55 
323  —  —  —  _  48-4  - 
323  e  12  47  -  4  e  23  29  +3  48-7  55 
313  e  15    14  ?  —  —  — 

319  —  —  —  —  —  o5 

319  —  —  —  —  —  67 

326  —  —  e  23  48  +17  c  42-4  57 
326  e  18  42  ?PRi  —  —  e  43-7  56 
315  e  14  18  +83  —  —  e  43-7  59 
315  12  54  -  1  e  23  24  -  9  e53-5  71 
333  —  —  —  —  48-4  56 
333  —  —  —  —  47-7  56 

37  —  _  _  —  52-2 

37  —  —  —  —  44-9  58 

333  —  —  c  23  24  -15  44-4  56 

333  —  _  —  _  44.9  - 

333  —  —  e  23  17  -22  43-7  55 

323  c  13   6?  +  5  —  —  51-7 

330  e  23  54  ?S  (e  23  54)  +7  —  58 

320  e  23  24  ?S  (e  23  24)  -24  49-4  5() 
320  (12  55)  -  8  12  55  ?P  22-7  57 
329  —  —  —  _  —  59 

329  —  —  —  —  —  57 

330  —  —  49  12}  ih  (49-2?)  59 
330  —  —  —  _  _  39 
325  —  —  c  17  14  ?I'R,  47-7  55 
329  —  —  23  49  -  6  46-8  57 
329  —  —  23  34  -21  46  7  58 
320  —  —  —  —  e  52-4  62 
320  —  —  —  —  e  52-6  60 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m 

ra. 

I  Tortosa 

N. 

94-3 

321 

— 

— 

— 



e  50-4 



III 

N. 

94-3 

321 

— 

— 

— 

— 

e  51-7 

56-6 

I  Algiers 

95-2 

316 

— 

— 

— 

— 

e  56-4 

64-4 

III 

95-2 

316 

— 

— 

— 

— 

e  56-7 

63-7 

III  Granada 

991 

319 

— 

— 

— 

— 

54-7 

47-2 

I  Coimhra 

E. 

99-8 

325 

c  9  33 

? 

24   39 

—  75 

4S-4 

65-9 

I 

X. 

99-8 

325 

14   51 

+  41 

— 

— 

50-4 

65-6 

HI 

99-8 

325 

10   35 

I 

24   21 

-93 

e  50-7 

66-9 

I  Rio  Tinto 

100-5 

321 

60   24 

?L 

— 

— 

(60-4) 

68-4 

I  San  Fernandc 

1011 

320 

— 

— 

— 

— 

66-2 

in 

1011 

320 

56   42 

.'L 

— 

— 

(56-7) 

65-2 

I  Ottawa 

107-9 

13 

— 

— 

e  49  24 

?L 

57-4 

in 

107-9 

13 

— 

— 

e  26  24 

-45 

e  56-7 



I  Chicago 

108-0 

22 

— 

— 

— 

— 

c  51-4 

— 

III 

108-0 

22 

27    55 

?S 

(27   55) 

+  45 

51-7 



I  Toronto 

108-7 

15 

— 

— 

— 

— 

63-8 

— 

III 

108-7 

15 

— 

— 

— . 

— 

63-5 

73-6 

I  Ann  Arbor 

108-8 

20 

— 

— 

e  49   24 

?L 

e  57-4 

III 

108-8 

20 

— 

— 

— 

59-7 



III  Ithaca 

110-5 

14 

— 

— 

— 

— 

64-7 



I  Washington 

113-8 

15 

— 

— 

— 

— 

e  72-4 



I  La  Pax 

167-7 

49 

89     7 

?L 

— 

— 

(89-1) 



III 

167-7 

49 

19  25 

[-49] 

— 

— 

— 

Additional  readings  and  notes  :  Zi-ka-wei  i  gives  also  MX  =  +4 -401.,  ii  MX  = 
+  3-8m.  Kobe  readings  I.  Ti,  and  in  diminished  by  3()m.     I  MX  =  +ll-lm. 

II  MX  =  +9-4m.,   Ill   MX  =  -14-7m.  Osaka  I  MX  =  +14-7m.,   ii  MX  = 

+  13-6m..  Ill  MX  = +13-6m.  Tokyo  I  MX  =  + 15 •3m.  Batavia  I  i  = 

+  8m. 24s.  Tiflis  I  e  =  +20m.24s.,  MX  =  +41 -7m.  Melbourne  ill  e  = 

9h.52m.36s.  Honolulu  in  SR,X  =  +31m.0s.,     LX  =  +35-0m.,     MX  = 

+  46 -3m.  Konigsberg  I  eX  = +40m.39s..  Ill  eX  = +39m.42s.  Vienna 

II  i  =  +15m.45s.,  in  i  =  +22m.45s.,  PS  =  +23m.l9s.  De  Bilt  iii  MX  = 
+  55 -8m.  Strasbourg  in  MX  =  +57 -3m.  Strasbourg  I  L  increased  by 
Ih.  Rocca  di  Papa  III  PV  = -!-13m.6s.,  iP=+13m.54s.  Victoria  I 
L=+60-7m.               Eskdalemuir  in  e= +29m.42s.    and     +33m.l2s.,    MX  = 

+  56-4m.  Moncalieri  I  S  =  +34m.35s..  in  P?  =9h.5Sm.22s.  Bidston  in 

P  =9h.52m.20s.,    S  =9h.54m.20s.  Coimbra  in  eP?  =  -15m.31s.,    MX  = 

+  65-8m.  San  Fernando  I  MX  =  +67-7m.,  in  MX  =  +67-5m.  Ottawa 

III  0= -28m.l2s.  and  +41m.42s..  eL  = +44-7m.  Toronto  I  L  = +67 -Om. 
and    +96-lm.,  Ill  L  = -71-6m.,  eL  = +81-6ra.            Ithaca  in  L  = +72-7m. 

Sept.  17d.  Readings  also  at  Ih.  (Taihoku  (2),  Hokoto.  and  Zi-ka-wei  (2)  ),  2h. 
(De  Bilt,  Uccle,  and  near  Zm-ich).  3h.  (Vienna  and  Azores),  4h.  (Lick), 
5h.  (Zi-ka-wei  and  near  Hokoto  and  Taihoku),  6h.  (near  Tokvo),  7h. 
(near  Taihoku).  9h.  (Xagova.  Zi-ka-wei  (2).  I'ilar.  Tokyo,  Taihoku  (2), 
and  near  Berkeley),  lOh.  (Taihoku  (2)  and  Cipolletti),  llh.  (Zi-ka-wei  (2), 
Taihokxi,  Cipolletti,  Budapest,  and  near  Hokoto),  12h.  (Strasbom'g, 
Taihoku  (2),  Zi-ka-wei,  and  near  Hokoto),  17b.  (La  Paz),  21h.  (near 
Taihoku),  22h.  (De  Bilt,  Zi-ka-wei,  Hong  Kong,  Eskdalemuir,  Kew,  and 
near  Hokoto),  23h.  (Dyce). 

Sept.  18d.  6h.  20m.  Os.      Epicentre  25°-0X.  121°-5E.  (as  on  17d.). 
See  Note  to  Sept.  1 . 

A  Az.           P.  O-C.         S.  O-C.  L.  M. 

„  o  m.  s.  s.  m.  s.  s.  m.  m. 

Taihoku  0-1  22          0     0-2  —  —  0-2  0-3 

Zi-ka-wei  6-2  359  e  1   38  +    3  e  3      2  +13  —  5-3 

Hong  Kong  7-1  249          2  30  +42  —  —  —  4-5 

Manila  10-4  183  e  2     4  -32  —  —  —  — 

Nagasaki  10-7  42          2   41  +    1  —  —  —  — 

Colombo  43-6  254  23   12  ?L  —  —  (23-2)  — 

Hamburg  81-8  327  —  —  —  —  e  43-0  55-0 

De  Bilt            E.  85-0  327  —  —  —  —  e  46-0  47-8 

X.  85-0  327  —  —  —  —  e45-0  55-7 

Strasbourg  85-6  323  —  —  —  —  c  50-5  — 

Uccle  861  326  —  —  —  —  e45-0  — 

Rocca  di  Papa  86-3  315  —  —  —  —  c  49-2  61-8 

Edinburgh  86-4  333  —  —  —  —  e  49-0  — 

Eskdalemuir  86-S  333  —  —    e  23  30  -   9  e  43-5  56-0 

Kew  88-0  329  —  —  —  —  —  58 -0 

Bidston  88-0  330  —  —  —  —  —  59-0 

Paris  88-3  325  —  —    e  47      0  ?L  55-0  57-0 

Oxford  88-3  329  —  —  —  —  —  57-9 

Additional  readings  :  Zl-ka-wel  gives  also  MX  =  +5 -2m.  Eskdalemuir  eE  = 
+  29m. 308. 
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Sept,  18d.  Readings  also  at  Oh.  (near  Tokyo),  2h.  (Taihoku),  9h.  (Tiflls  and 
Azores),  lOh.  (near Taihoku),  12h.  (Chicago,  Honolulu,  and  near  Berkeley), 
16h.  (Innsbruck),  17h.  (Azores),  21h.  (near  Tokyo). 

Sept.  ISd.^Sh.  16m.  20s.  ^(i)   j   Epicentre  18°0S.  73=0W.  (as  on  1913  Aug.  6d.). 

A  =  +  -278,  B  =  -  -910,  C  =  -  -309  ;  D  =  -  -956,  E  =  -  -292  ; 

G  =  -  090,  H  =  +  -296,  K  =  -  -951. 


A 

Az. 

P. 

0-C. 

s. 

0-C. 

L. 

M. 

Q 

m.  s. 

s. 

ni.  s. 

s. 

m. 

m. 

I  La  Paz 

4°  9 

70 

i  1   23 

-r    7 

i  2   27 

+  13 

2-8 

3-2 

ri 

4-9 

70 

i  1   22 

+    6 

i  2  25 

-rll 

2-7 

4  1 

I  La  Quiaca 

E. 

8-0 

122 

1   10 

-51 

(3   54) 

+  17 

3-6 

4-6 

II 

E. 

8-0 

122 

— 

— 

— 

— 

4-5 

5-3 

I  Andalgala 

E. 

11-4 

149 

0     4 

? 

— 

— 

0-5 

1-2 

I 

X. 

11-4 

149 

-0     2 

I 

— 

— 

0-5 

1-3 

II 

K. 

11-4 

149 

-0   18 

? 

— 

— 

0-4 

1-5 

II 

X. 

11-4 

149 

— 

— 

— 

— 

0-5 

1-6 

I  Mendoza 

lo-5 

165 

7   34 

?L 

— 

— 

91 

101 

n 

15-5 

165 

8   18 

?L 

— 

— 

8-8 

101 

I  Pilar 

E. 

160 

151 

6     4 

? 

(6   58) 

+   3 

7  0 

7-3 

I 

X. 

160 

151 

5  58 

? 

(7      4) 

+    9 

71 

7-7 

11 

E. 

160 

151 

7      6 

?S 

(7      6) 

+  11 

7-6 

8-8 

II 

X. 

160 

151 

7      6 

?s 

(7      6) 

+  11 

7-8 

10-7 

II  Chacareta 

E. 

211 

145 

8   18 

?s 

(8   18) 

-28 

14-7 

24-6 

II 

X. 

211 

145 

8   12 

?s 

(8   12) 

-34 

14-6 

24-5 

I  apolletti 

21-4 

169 

10  58 

?L 

— 

131 

14-2 

II 

21-4 

169 

15   18 

?L 

— 

— 

160 

21  0 

I  Ucele 

96-2 

38 

— 

— 

— 

— 

— 

51-7 

I  De  Bilt 

E. 

971 

37 

— 

— 

— 

— 

e  52-7 

— 

I  Strasbourg 

97-4 

41 

— 

— 

— 

— 

e  29-7 

— 

II 

97-4 

41 

— 

— 

— 

— 

e  680 

— 

Additional  readings  :    De  Bilt  I  gives  also  eLN  =  +53 ^m. 


Sept.  19d.  Readings  also  at  Oh.  (Port  au  Prince),  Ih.  (near  La  Paz).  2h.  (near 
La  Paz  (2)  and  Taihoku),  3h.  (La  Paz  and  near  Taihoku),  4h.  (La  Paz), 
6h.  (neai  Tacubaya),  7h.  (La  Paz),  8h.  (Vienna),  9h.  (La  Paz),  lOh.  (near 
Tokvo  and  near  Tacubaya),  llh.  and  13h.  (near  Zurich),  15h.  (La  Paz), 
Ifih.  (Algiers),  17h.  (La  Paz  and  Zurich),  18h.  (near  Batavia),  21h.  (near 
Batavia  and  near  La  Paz). 


Sept.  20d.  12h.  32m.  8s.     Epicentre  43°-8N.  11°-2E.  (as  on  1922  Aug.  2d.). 


A  =  + 

•708, 

B  =  +- 

140.  C  = 

+  •692. 

A 

Az. 

P. 

O-C. 

S. 

0-C. 

L. 

M. 

„ 

m.  8. 

s. 

m.  s. 

8. 

m. 

m. 

Florence 

0°0 

— 

0   18 

+  18 

— 



— 

0^4 

Padova 

1-7 

17 

0  27 

+    1 

0  44 

-   4 

— 

— 

Rocca  di  Papa 

2-3 

152 

— 

— 

— 

— 

e  13 

2  0 

Innsbruck 

3-5 

2 

— 

— 

e  1   23 

-14 

— 

— 

Zurich 

40 

332 

i  0  57 

-    5 

i  1   50 

0 

— 

— 

Strasbourg 

5-3 

334 

e  2     7 

?S 

(e2     7) 

-18 

e  2-9 

— 

LDsbruck  readings 

)  decrea. 

sed  bj 

'  Ih. 

Zurich 

gives  also 

i=  +lm.69. 

Sept.  20d.  Readings  also  at  3h.  (La  Paz  and  near  Vera  Crm),  5h.  (Batavia),  8h. 
(La  Paz),  9h.  (Zi-ka-wei),  Llh.  (Taihoku),  16h.  (near  Tokyo  and  near 
Tacubaya),  17h.,  18h.  (2),  and  19h.  (La  Paz),  21h.  (Zi-ka-wei,  Taihoku, 
and  La  Paz),  22h.  (Manila),  23h.  (near  Granada). 

Sept.  21d.  Readings  at  Oh.  (Azores),  Ih.  (La  Paz),  3h.  and  4h.  (La  Paz),  6h. 
(Taihoku),  lOh.  (Batavia),  llh.  (Algiers),  15h.  (near  Manila),  lOh.  (near 
Taihoku),  17h.  (Azores).  '.'Oh.  (Azores,  Malaga,  and  near  Granada),  21h. 
(near  Tokyo),  22h.  (Granada,  near  Taihoku,  Hong  Kong,  and  Zi-ka-wei), 
23h.  (Granada  and  Azores). 
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Sept.  22d.  18h.  13m.  45s.     Epicentre  34°-5N.  25°0E.  (as  on  1922  Mar.  8d.). 

A  =  +  -747,  B  =  +  -348,  C  =  +  -566  :  D  =  +  -423.  E  =  -  -906  ; 

G  =  +-513.  H  =  +-239,  K  =  --824. 


Az. 


P.       O  -C. 


O-C. 


Athens 

3fi 

344 

e  1      0 

+   4 

Pompeii 

10-3 

310 

e  3  40 

+  66 

Rocca  di  Papa 

121 

310 

e  3     3 

+    3 

Strasbourg 

190 

323 

e  3   28 

-61 

Uccle 

22  1 

324 

e  5      3 

-    3 

De  Bilt 

22-6 

327 

— 

— 

Granada 

23-2 

2«5 

i  5   12 

-    7 

Eskdalemuir 

28  -5 

326 

— 

— 

1  38 


I.. 

111. 

U. 

in. 

J  1-S 

2-3 

12-8 
12  0 

8-4 

—  —      e9   15-2  —        13-4 


Additional  reading's  ;   Athens  sives  also  ePE  =  +lm.fis.,  MN  =  +2-7m.        Rocca 
di  Papa  ePX  =  +  3m. 33s.  Granada  i  =  +  5m. 34s.  and    +  5m. 40s. 


Sept.  22d.  21h.  25m.  30s.      Epicentre  27'  OX.  42°  OW. 

A  =  +  -662,  B  =  -  -596,  C  =  +  -454  ;  D  =  -  -669,  E  =  -  -743  ; 

+  •337,  H  =  --304,  K=--891. 


G 


Az. 


O-C. 


S.        O  -C. 


L. 


M. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Coimbra 

30-7 

56 

e  6  30 

—    5 

oil   48 

+    2 

14-8 

— 

Tortosa           n. 

37-5 

58 

7   30 

-    4 

13  30 

-    1 

— 

18-2 

Algiers 

39  1 

65 

e  7   51 

+    4 

e  14     0 

+    7 

21-5 

— 

Eskdalemuir 

39-8 

34 

— 

— 

e  13  57 

-    6 

e  16-9 

— 

Chicago 

39-9 

304 

12  30 

?S 

(12  30) 

-95 

18-5 

— 

Uccle 

42-3 

44 

— 

— 

e  14  37 

-    2 

e  20-5 

— 

De  Bilt 

430 

41 

— 

— 

e  14  50 

+   2 

e  20-5 

21-6 

Strasbourg 

43-8 

47 

e  8  30 

+    6 

e  15      3 

+   4 

e  22-5 

— 

Rocca  di  I'apa 

46-7 

58 

e  8  54 

+    9 

(e  14  36) 

-61 

e  14-6 

151 

La  Paz 

50-4 

214 

8  22 

-47 

— 

— 

27-9 

— 

dditional  reading 

s  and  n 

otes  : 

Coimbra 

gives 

also  eLN  = 

+  13-5m.          De  Bilt 

eLN  =  +19  •5m. 


The  above  determination  is  made  on  the  hypothesis  that  the  focus  is  of  normal 
depth,  and  that  the  I.ja  Paz  and  Chicago  readings  arc  in  some  way  erroneous. 
A  determination  in  which  these  assumptions  are  not  made  is  as  follows  : — 


Sept.  22d.  21h.  25m.  30s.     Epicentre  25°-2N.  46°-6W. 

A  =  +  -622,   B  =  --657,  C= +  -426  :  D  = 

G  =  +  -293,   H  =  -  -309,  K  =  ■ 


-■727,  E=  -687  ; 
■905. 


A  depth  of  focus  0  045  is  assumed  in  order  to  reconcile  the  La  Paz  observation 
with  those  in  Europe. 


CotT. 

for 
Focus 


S. 


Coimbra 

Chicago 

Tortosa 

Eskdalemuir 

Algiei'S 

T^crle 

La  Paz 

De  Bilt 

Strasbourg 

Rocca  di  Papa 


3-3 

35- 

3-4 

37  ■ 

3-7 

41 

3^9 

43 

3^9 

43 

4  1 

46 

4-2 

46 

4-2 

47 

4-2 

48 

4-5 

51 

54 
307 
55 
34 
61 
42 
210 
41 
46 
55 


-15 
?S 
-10 


8     22        +7 


-^  6 
+  10 


e  11 
il2 
13 
el3 
e  14 
e  14 

p  14 
e  15 

le  14 


48 
30) 
30 
57 
0 
37 

50 
3 

36) 


Additional  readings  :    Coimbra  gives  also  eLN  =  +13-5ni. 
+  195m. 


-17 

-  6 
-11 

-  3 

-  2 

-  1 

+  3 
+  4 
-59 


14 
18 

e  16 
21 
e  20 
27 
e  20 
e22 
e  14 


15^1 
De  Bilt  eLN  = 


Sept.  22d.  Readings  also  at  Ih.  (Zi-ka-wei  and  Hong  Kong),  2h.  (Granada),  41i. 
(Azores  and  Manila),  oh.  (Granada).  6h.  and  lOh.  (Azores),  15h.  (La  Paz). 
20h.  (Berkeley). 
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Sept.  23(i.  Oh.  53m.  40s.     Epicentre  40° -SN.  4°-0E. 

A  =  +  -758,  B  =  +  -053,  C  =  +  -649  ;  D  =  +  -070,  E  =  -  -998 

G  =  +-648,  H  =  +045,  K  =  --760. 


A 

Az. 

P. 

0-C. 

S. 

0-C. 

L. 

Q 

m.  s. 

s. 

m.  s. 

s. 

m. 

Barcelona 

1°7 

302 

i  0  26 

0 

— 

— 

i  0-8 

Tortosa           x. 

2-6 

277 

0  44 

+    3 

— 

— 

1-3 

Marseilles 

30 

20 

0  42 

-    5 

1    12 

-11 

— 

Pny  de  Dome 

5-4 

353 

1     0 

-23 

— 

— 

— 

Granada 

6-8 

243 

i  3  43 

?L 

i  4   22 

? 

4-4 

BesauQon 

6-8 

12 

2  41 

?S 

(2   41) 

-24 

— 

Zurich 

7-6 

25 

e  1   53 

-    2 

i  3   33 

+    7 

— 

Paris 

8-4 

354 

— 

— 

— 

— 

e  4-3 

Strasboiirg 

8 -.5 

17 

— 

— 

e  3  46 

-   4 

(e  4-1) 

Uccle 

10-3 

2 

e  3   14 

+  40 

— 

— 

— 

Eskdalemnir 

15-6 

344 

— 

— 

— 

— 

7-3 

Iditional  readin 

KS  :    Zurich  g] 

ves  also 

eV  = 

+  lm.33s. 

Strasbour. 

M. 


—      i 


e? 


+  3m.44s.,  eL  is  ^ven  as  eS?. 


Sept.  23d.  6h.  37m.  10s.     Epicentre  36° •5N.  140° •5E.  (as  on  1920  Dec.  2d.). 
A  =--620,  B  =  +-511,  C=+-595. 


0-C. 


S. 


0-C. 


Tokyo 

Miziisawa 

Nasfoya 

Osalia 

Kobe 

Zi-ka-wei 


Additional  readings 

+  31m.  Kobe  MN= +2-6m. 
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:    Mizu 

sawa  give 
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SN 
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15s 

Osaka 

MN  = 

Sept.  23d.     Readings  also  at  15h.  (La  Paz  and  Taihokn).  18h.  (Rocca  di  Papa  and 
near  Tokyo),  21h.  (Bidston  and  Granada),  22h.  (Taihoku). 


Sept.  24d.  12h.  26m.  Os.     Epicentre  75°0N.  100°0E. 

A  =  -  045,   B  =  +  -255,  C  =  +  -966  ;  D  =  +  -985,  E 

G  =  -  -168,   H  =  +  -951,  K  =  -  -259. 


+  174 


Very  doubtful. 


0-C. 


0-C. 
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M. 
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o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 
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38-5 

303 
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? 
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e  15   13 

?S 
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+  81 
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— 
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400 

302 

— 

— 

i  13  54 

-13 
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40-5 

302 

e  7   45 

-14 

— 

— 

12  0 

19-5 

N. 

40-5 
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i  11   19 
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— 

— 

i  17-5 

22-S 

De  Bilt 

41-5 
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— 

e  15     0 
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— 

— 
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— 
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?S 
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19-4 

— 
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+   2 
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Additional  readings:    Eskdalemuir  gives  also  iE  =  +13m.56s.  Strasbourg 

eS=+20m.30s,  Rocca  di  Papa  eSE  = +15m.30s.,  eSN  =  +16m.0s. 
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Sept.  24d.  Readings  also  at  2h.  (Zi-ka-wei  and  near  Taihoku),  7h.  (Granada  and 
near  Kobe).  8h.  (near  Tacubaya),  14h.  (La  Paz  (2)  ),  18h.  (Zi-ka-wei, 
near  Taihoku,  and  near  Tacubaya),  19h.  (Zi-ka-wei  and  near  Taihoku), 
22h.  (near  Tacubaya). 


Sept.  25d.  ReadiufJTS  at  oh.  (near  Manila),  Sh.  (Zi-ka-wei),  9h.  (Mizusawa),  12h. 
(Tortosa),  13h.  (Granada,  Abneria,  and  Mala  a),  14h.  (Malaga  (2)  and 
near  Granada),  loh.  (Xagoya  and  neai-  Osaka  and  Kobe),  23h.  (near 
Tacubaya). 


Sept.  26d.  Reading's  at  2h.  (Pompeii  and  Rocca  di  I'apa),  oh.  (Zi-ka-wei),  7h. 
(Taihoku  and  Zi-ka-wei),  llh.  (Tiflis),  12h.  (Batavia),  14h.  (near  Manila 
and  near  Taihoku),  19h.  (Rio  Tinto  and  near  Tacubaya). 


Sept.  27d.     Reading.^  at  7h.  (near  Taihoku),  9h.  (Zi-ka-wei),  23h.  (Zi-ka-wei  (2) 
and  Colombo). 


Sept.  28d.  22h.  Im.  os.      Epicentre  39-2X.  120°oE. 

A  =  -  -393,  B  =  -I-  -668,  C  =  -f  -632  ;  D  =  -f  -862,  E  =  -1-  -508  : 

G  =  --321,  H  =  -fo45,  K=--775. 

A  Az.  P.  O-C 

o  o  HI-  s-  s. 

Zi-ka-wei  SO  174  e  2     1  0 

Kobe  12-6  106  0  51  ? 

Taihoku  14-2  177  2  37  -52 

Tokvo  15-7  97  —  — 

Hong  Kong  17-7  200  4   13  0 

Manila  24-6  179  e  5   35  -f    1 

Hamburg  69-7  324  —  — 

De  Bill            E.  72-9  325  —  — 

X.  72-9  325  —  — 

Ediubuigh  73-6  331  —  — 

Strasboiu-g  74  0  321  —  — 

Eskdalerauir  74-0  331  —  — 

Uccle  74-1  325  —  — 

Stonyhm-st  74-8  329  v  16  55  ?PRi        — 

Florence  75-4  316  — 

Kew  75-6  327  — 

O.vford  75-9  327  — 

Moncalieri  76-4  318  — 

Additional  readings  and  notes  :    Zi-ka-wei  eP  has  been  diminished  by  2m.,  MN 
=  -I-  6  •2m.         Kobe  MN  =  -f  15  •4m. 


Sept.  28d.  Readings  also  at  Ih.  (near  Zurich),  4h.  (Batavia,  Zante  (2),  and 
Pompeii),  5h.  (near  Tokyo).  12h.  (near  Mizusawa),  16h.  and  17h.  (near 
La  Paz),  20h.  (Stonyhurst). 


Sept.  29d.  18h.  44m.  35s.     Epicentre  42°  ■5N.  89" -SE. 

A=  -f  009,  B  =  -{-•737,  C=  -f  676  ;  D  =  4-1000,  E=  -012  ; 

G  =  -f-008,  H  =  -f-676.  K=-737. 

A       Az.            P.       O-C.           S.  O-C.  L.  M. 

o           o          m.  s.          s.            in.  s.  s.  m.  m. 

.Simla               X.        15  0     224      e  3  37       -    2            —  —  —  — 

Calcutta          E.        200      183          4   41            0            8   24  -t-    1  120  — 

Titlis                           326     282          —              —      e  10  39  -99  e  15-6  18-2 

Kodail-anal              33-9     202        16   13        ?L             —  —  (16-2)  — 

Colombo                    36-6      197        12  55         ?S          (12  55)  -23  —  214 

Lembere                   443     303          —              —      e  14    13  -53  e  20^7  22-5 

Konigsberg               450     312          —              —           —  —  i  16-9  22-7 
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47-9 
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— 

48-9 

54-9 
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— 
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— 
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— 

— 
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— 

— 

— 
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•  — 
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Continued  on  next  page. 


A 

Az. 

P. 

o 

o 

m.  s. 

Vieuna 

49-6 

305 

e  8     4 
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51-3 

322 

— 

Hamljurg 

51-3 

312 

— 

De  Bilt 

E. 

5-1  G 

311 

— 

X. 

5i-6 

311 

— 

Sti-cishoui'g 

J4-7 

309 

— 

Rocca  di  Papa 

54-7 

298 

i  18      1 

Uccl-' 

55-6 

310 

— 

Moacalieri 

o6-4 

303 

c  13   23 

Ediubursrh 

o7-2 

319 

— 

Eskda'emiiii 

.57 -5 

319 

— 

Kew 

57-9 

313 

— 

Oxford 

58-3 

313 

-^ 

Bidstou 

58-4 

315 

— 

Coimbra 

68-9 

306 

— 

Ottawa 

E. 

911 

350 

— 

Chicago 

95-6 

357 

45   20 

158 

O-C.         S.  O-C.          L.  M. 

s.  in.  s.  s.             m.          m. 

-60  —  —      124-5       27-9 

—  —  —         25-6  — 

—  —  —      124-8        28-9 

—  —  —      e  26-4       32-2 

—  —  —      e25-4        28-4 

—  e  2G   25  ?li      (e  26-4)         — 
?S  (i  18      1)  4-44          26-1        30-4 

—  —  —      e  25-4  — 
?PR,  19  47  +128          28-9           — 

—  —  —         28-4       29-4 

—  —  —         25-4        29-4 

—  —  —  —       33-4 

—  —  —         28-3       33-4 

—  25   27  ?L          (25-4)      35-1 

—  32     5  2  35-9           — 

—  —  —      C44-4  — 
?L  —  —      e  51-4           — 

Additional  readings  :  Calcutta  gives  also  SN  =  +8m.22s.  Tiflis  e  =  4-  14m.  lOs. 
[e]  =  +18ni.30s.,  [L]  =  +23-5m.         Vienna  eN  =  +10ni.l6s.,  iE  =  -21m.32s., 

and     +22ui.33s.              Bergen  e  = +21ni.45s.  Hamburg  e  =  r  19m. 25s., 

MN  =  +27  -7m..   MZ  =  +29-4m.           De  Bilt  eE  =  +20m.ls.  Strasbourg 

e=+]9m.:^6s.             Uccle  e  = +20m.l3s.  Eskdalemuir  e  = +21m.0s., 

MX=+60-5m.         Coimbra  e  = +27m.5s.  Ottawa  LE  = +48-9m. 


Sept.  29d.  21h.  29m.  Os.      Epicentre  15°-5N.  10r-2W.  (as  on  1922  April  20d.). 

A=  -187,   B  =  --945,  C=  +-267  ;  D  =  -981,  E  =  +-194  ; 

G  =  -  -052,  H  =  -  -262,  K  =  -  -964. 

A        Az.            P.        O-C.          S.  O-C.  L.  M. 

„           o          m.  s.           s.         m.  s.  s.  m.  m. 

Colima                         3-6     318          0  31      -25          —  —  1-5  1-7 

Tacubava                    4-3        25          1   16      +    9        (1   46)  -12  1-8  1-9 

Oaxaca                        4 -5        69          1   39      +29         —  —  2-4  2-8 

Puebla                         4-5       38          1   40      +30          —  —  2-2  2-5 

Veracruz                   6-1        52          2  12         >.S          (2   12)  -34  3-3  3-4 

Mazatlan                     9-1      329          3     8      +50          —  —  4-7  4-9 

Morida                       12-3        62          3   21      +18          —  —  5-3  6-0 

Tucson                       18-9     334          —              —         —  —  i  10-1  11-0 

Denver                      24-4     353          —              —         —  —  110  — 

Chicago                      28-8        21          6   12      -    4        10  50  -23  —  — 

Berkeley                    291      324          —              —    e  12   21  +62  el4-9  — 

.\nn  Arbor                30-7        27          —              —         —  —  il3  0  — 

Georgetown              31-6       38         —              —    e  11   48  -13  e  280  — 

Washington              31-6        38          5  43      -60        12  42  +41  —  — 

Toronto                     33-7        30          —              —         —  —  e  151  16-4 

Ithaca                        34-3        35          —              —         —  —  e  14-0  — 

Ottawa                       36-7        31        13      0         ;s        (13      0)  -20  e  220  — 

Victoria                     37-6     337        17   27     .?SR,         —  —  190  21-4 

Granada                    86-5       53      (12  58)     +    2          —  —  130  — 

De  Bilt            K.       87-4       36         —              —         —  —  e  520  — 

Uccle                          87-5       38          —              —         —  —  —  49-0 

Taihoku                  121-9     314        67      7        .'L           —  —  (67  1)  — 

Colombo                  157-6     357        44   30      ?SRi         —  —  —  66-0 

Additional  readings  and  notes  :    Colima  readings  have  been  increased  by  Im. ; 

T  ossil  ly  they  refer  to  an  earUer  shock.           Puebla    readings    have  been 

diminished  by  7m.           Merida  gives  also  PZ  =  +3m.l8s.  Tucson  MN  = 

+  10-4m.            Toronto  L  =21h.l6m.48s.  and  21h.43m.18s.  Ithaea  e  = 
+  20m.0s.           Ottawa  i  = +20m. 45s.,  L  =  +23-5m. 


Sept.  29d.  Readings  iilso  ;it  lli.  (Tortosnl.  3h.  (Ti(lis),  41i.  (near  Osaka),  6h.  (La 
Pa/).  181i.  (.Malaga  and  near  Granada),  20h.  (near  Tacubaya),  211i.  (La 
Paz  and  near  Tacubaya).  22h.  (near  Malaga,  also  near  Colima,  Tacubaya, 
Vera  Cruz,  and  Taihoku),  23h.  (Strasbourg). 


1S9 

Sept.  30d.  23h.  35m.  6s.     Epicentre  32°-2N.  110°1W.  (a.s  on  1920  .Tune  Id.). 

A  =  -  -291,  B  =  -  -794,  C  =  +  -533  ;          D  =  -  -939,  E  =  +  -344  ; 
G  =  -183,  H  =  --500,  K=--846. 

Very  rou?h. 

A       Az.           P.      0-C.          S.  O-C.        L.  M. 

o           o          ni.  s.          s.          m.  s.  s.  m.           m. 

Tucson                         0-6     275       iO     6      -    3          —  —  —         0-4 

Denver                         8-5        28          —              —         —  —  8-9           — 

Berkeley                    11-5     302          —              —      e  4   13  -54  —           — 

Chicaaro                      20-2       55          —              — ■         7   21  -66  —           — 

Georpretown   x.        27-5        66          —              —    e  11      2  +12  —           — 

Washington              27-5        66          —              —    e  11   43  +53  —           — 

Ithaca                        28-4        59          —              —    o  11   24  +18  —           — 

Ottawa                      29-5        53          —              —    i  11   45  +19  —           — 

Additional   readings:     Tucson   gives   also   eX  =23h.35ni.3s.  CMcago  e  = 
+  6m. 58s.          Georgetown  eE  =  +  11m. 5s. 


Sept.  30d.  Readings  also  at  Oh.  (near  Belgrade),  3h.  (2),  4h.,  and  5h.  (near  Tacu- 
baya),  Sh.  (Honolulu,  Meudoza,  Cipolletti,  Pilar,  and  Tacubaya),  9h. 
(La  Paz),  llh.  (near  Mizusawa),  18h.  (La  Paz),  19h.  (Stonyhurst  and 
near  Merida),  20h.  (near  Taihoku),  22h.  (near  La  Paz). 
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TABLE. 
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105 
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1602 

728 
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56 

586 
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468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 
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8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

746 

10 

150 

269 

119 

60 

612 

1103 

491 

110 

897 

1648 

751 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1657 

755 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

344 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

14 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 

929 

1706 

777 

18 

257 

460 

203 

68 

664 

1202 

538 

118 

934 

1714 

780 

19 

269 

482 

213 

69 

671 

1214 

543 

119 

938 

1722 

784 

20 

281 

503 

222 

70 

677 

1226 

549 

120 

942 

1729 

787 

21 

293 

524 

231 

71 

683 

1238 

555 

121 

947 

1737 

790 

22 

305 

545 

240 

72 

690 

1250 

560 

122 

952 

1744 

792 

23 

317 

565 

248 

73 

696 

1262 

566 

123 

957 

1752 

795 

24 

328 

584 

256 

74 

702 

1274 

572 

124 

961 

1759 

798 

25 

338 

603 

265 

75 

709 

1286 

577 

125 

966 

1766 

800 

26 

348 

622 

274 

76 

715 

1297 

582 

126 

970 

1773 

803 

27 

358 

641 

283 

77 

721 

1309 

588 

127 

974 

1780 

806 

28 

368 

659 

291 

78 

727 

1320 

593 

128 

978 

1787 

809 

29 

378 

677 

299 

79 

733 

1332 

599 

129 

983 

1794 

811 

30 

388 

694 

306 

80 

739 

1343 

604 

130 

988 

1801 

813 

31 

398 

711 

313 

81 

745 

1355 

610 

131 

992 

1807 

815 

32 

407 

728 

321 

82 

750 

1366 

616 

132 

996 

1814 

818 

33 

416 

744 

328 

83 

756 

1377 

621 

133 

1001 

1821 

820 

34 

425 

760 

335 

84 

762 

1388 

626 

134 

1005 

1827 

822 

35 

433 

775 

342 

85 

768 

1399 

631 

135 

1009 

1833 

824 

36 

442 

790 

348 

86 

773 

1410 

637 

136 

1014 

1840 

826 

37 

450 

804 

354 

87 

779 

1421 

642 

137 

1018 

1846 

828 

38 

458 

818 

360 

88 

785 

1432 

647 

138 

1023 

1852 

829 

39 

466 

832 

366 

89 

790 

1443 

653 

139 

1027 

18.58 

831 

40 

475 

847 

372 

90 

796 

1454 

658 

140 

1031 

1864 

833 

41 

483 

861 

378 

91 

801 

1464 

663 

141 

1035 

1869 

834 

42 

491 

875 

384 

92 

807 

1475 

668 

142 

1039 

1875 

836 

43 

498 

888 

390 

93 

812 

1485 

673 

143 

1043 

1881 

838 

44 

506 

902 

396 

94 

818 

1496 

678 

144 

1047 

1886 

839 

45 

513 

915 

402 

95 

823 

1506 

683 

145 

1051 

1892 

841 

46 

520 

928 

408 

96 

829 

1516 

687 

146 

1055 

1897 

842 

47 

527 

941 

414 

97 

834 

1526 

692 

147 

1059 

1902 

843 

48 

534 

954 

420 

98 

840 

1536 

696 

148 

1063 

1907 

844 

49 

540 

966 

426 

99 

845 

1546 

701 

149 

1067 

1912 

845 

50 

547 

979 

432 

100 

851 

1556 

705 

150 

1071 

1917 

846 

I.W.  Cou7ity  Press.     66i'3!i6. 


§etentMa(^ical    §^itntntax*n   fox* 
1922   ®ctobcx%    |:loxtcntlun%    ^cccxxxbev. 


FORMERLY    THE    BULLETIN    OF    THE 
BRITISH    ASSOCIATION    SEISMOLOGY    COMMITTEE. 


The  present  number  of  the  Summary  completes  its  fifth  vear 
(1918,  1919,  1920,  1921,  1922).  It  seems  appropriate  novv  to 
scrutinize  the  information  thus  gathered  in  order  to  see  what 
probable  improvements  to  the  adopted  tables  will  be  necessary 
in  the  future.  The  P  and  S  residuals  have  therefore  been  collected, 
and  at  least  two  sensible  modifications  are  indicated. 

(1)  There  is  a  well-marked  drop  in  the  observed  curves  for 
both  P  and  S,  with  its  minimum  at  about  A=38°,  which  the 
])resent  tables  have  erroneously  smoothed  out.  This  drop  has 
important  consequences  for  the  angle  of  emergence,  and  may  solve 
a  difficulty  found  by  Galitzin. 

(2)  From  A  =  80°  to  A  =  110°  there  is  a  separate 
phenomenon  ScPcS  generally  recorded  as  S,  but  preceding  it 
according  to  the  formula 

S-ScPcS  =  (  A-80°)x4-6s. 

where  A  is  measured  in  degrees.  This  phenomenon  has  been 
identified  by  Gutenberg  as  a  ray  which  travels  as  S  until  it  reaches 
the  liquid  core  of  the  earth  (of  which  the  radius  is  about  half  that 
of  the  surface),  then  travels  as  a  P  ray  through  the  core,  and  on 
emergence  changes  back  into  an  S  ray  for  the  journey  from  core 
to  surface.  The  designation  ScPcS  above  used  is  that  of  Guten- 
berg. An  excellent  illustration  of  this  ray  is  afforded  by  the 
earthquake  of  October  lid.  l-lh.  in  the  present  number,  and  a 
detailed  note  on  that  case  will  be  found  after  the  observations. 
But  a  fuller  discussion  is  rendered  possible  by  the  collection  of  the 
S  residuals,  and  will  shortly  be  presented.  This  ray  has  something 
in  common  with  [P]  which  travels  as  P  throughout,  but  pene- 
trates the  core  ;  and  a  convenient  designation  for  it  in  this  bulletin 
would  therefore  be  [S],  which  would  allow  of  ready  tabulation  of 
the  residuals  in  the  S  column.  But  this  method  of  presentation 
requires  a  little  consideration  before  it  is  definitely  adopted,  and 
it  is  mentioned  now  in  order  to  invite  criticism  of  the  proposal. 
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The  present  number  of  the  Summary  deals  with  72  epicentres, 
23  of  which  are  new  and  49  repetitions  from  old  epicentres.  We 
may  perhaps  repeat  once  more  the  corresponding  figures  from  the 
beginning  of  the  Summary  in  its  international  form  : 


New. 

Old. 

(1) 

(2)  (3)  (4) 

Yr. 

(1)  (2)  (3) 

(4)  Yr.  N/0 

1918  36 

44  43  35 

158 

44  38  67 

53  202  0-78 

1919  20 

27  31  22 

100 

34  41  91 

33  199  0-50 

1920  24 

27  31  27 

109 

47  48  49 

42  186  0-59 

1921  31 

29  26  18 

104 

30  36  36 

47  149  0-70 

1922  32 

38  31  23 

124 

36  51  58 

49  194  0-64 

The  cases  of  assumed  abnormal  focal  depth 

are  : — 

Date. 

Epicentre. 

Depth  below 
normal. 

Oct. 

24d.  21h. 

47°-3N.  151°-5E. 

+  010 

Nov. 

3d.  12h. 

7°-6S.  128°-3E. 

+  •040 

Dec. 

6d.  13h. 

36°-8N.  69°-5E. 

+  020 

Reference  has  already  been  made  to  the  note  on  October  11. 
Attention  may  further  be  called  to  a  note  of  a  different  kind  on 
the  disastrous  earthquake  of  Nov.  lid.  4h.,  in  Chile,  which  was 
followed  by  several  aftershocks,  the  smaller  of  which  are  still 
under  investigation  at  the  time  of  going  to  Press,  and  will  be  noted 
at  the  end  of  this  number  of  the  Summary. 

The  earthquake  of  December  6  may  have  been  a  double 
shock  ;  see  note  appended  to  it.  There  are  also  special  notes  to 
December  19d.  3h.  and  to  December  31d.  7h. 

It  is  perhaps  worthy  of  record  that  the  present  MS.  is  being 
delivered  to  our  printers  by  special  messenger  during  the  General 
Strike. 

H.  H.  TURNER. 
University  Observatory,  Oxford. 
1926  May  12. 


H 
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19-2-2  OCTOBEE,  NOYEMBEE,  &  DECEMBEE. 


t.  Irt.  17h.  26m. 

8s. 

Epicentre  3°-0N.  89 

°-0E. 

A  =  +-017 

B 

=  +•998.  C 
G  =  +-001, 

=  +  -052  ; 
H  =  +-Oc 

D  = 
2,  K  = 

+  1-000 
-•999. 

E  =  - 

-•017  : 

7ery  doubtful. 

A       Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

0                    o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Colombo 
Kodaikanal 
Batavla 
Zi-ka-wei 

9-9     294 
13-6      303 
200      117 
41^6        44 

2  28 

5   58 

i  4  33 

-  1 

?S 

-  8 

(5  58) 
8  31 

0 

+   8 

4  2 
e  21-4 

6-4 

Batavia  gives  also  i 

=  +8m.35s. 

Oct.  Id.  Readings  also  at  7h.  (near  Tokyo),  13h.  and  15h.  (near  Tacubaya),  17h. 
(near  Tokyo). 

Oct.  2d.  Readings  at  9h.  (Colombo  and  Apia),  lOh.  (Strasbourg  and  Vienna), 
18h.  (near  Tokyo),  20h.  (near  Lick). 

Oct.  3d.  Readings  at  Ih.  (Paris).  2h.  (near  Tacubaya),  3h.  (Marseilles),  5h. 
(Nagasaki,  Kobe,  and  near  Osaka),  9h.  (Zi-ka-wei  and  Taihoku),  12h. 
(Manila  and  Eskdalemiiir).  13h.  (Manila  (2)  and  De  Bilt),  14h.  (near 
Osaka),  16h.  (La  Paz),  17h.  (Batavia),  18h.  (near  Tacubaya),  20h.  (La 
Paz  and  near  Manila),  21h.  (near  Manila),  22h.  (Eskdalemulr). 

Oct.  4d.  Readings  at  Ih.  (De  Pilt,  Eskdalemuir,  and  Oxford),  2h.  (Oxford),  4h. 
(near  Manila  and  near  La  Paz),  oh.  (near  Merida  and  Tacubaya),  9h. 
(Colombo),  ]2h.  (Mizusawa),  13h.  (near  La  Paz),  14h.  (Eskdalemuir  and 
near  Algiers),  15h.  (Paris),  16h.  (La  Paz  (2)  ),  17h.  (Paris),  20h.  (La  Paz). 

Oct.  5d.  5h.  13m.  36s.     Epicentre  2''1N.  127''8E.  (as  on  1921  Dec.  7d.). 

A  =  -  -612,   B  =  +  790,  C  =  +  037  ;  D  =  +  790.  E  =  +  613  ; 

G  =  -  022,  H  =  +  -029,  K  =  -  -999. 

A  Az.           P.  O-C.         S.  0-C.        L.  M. 

„          o  m.  s.  8.         m.  s.  s.  m.  m. 

Manila  14-2  332  e  3  34  +   5         —  —  6-5  70 

Batavia  22  5  248  e  5  45  +34          —  —  —  — 

Taihoku  23  7  346          —  —         —  —  e  9-4  — 

Hong  Kong  241  328          5   22  -    7          9  34  -12  11-6  — - 

Zi-ka-wei  297  349  i  6  19  -   6    e  11   18  -11  —  19-4 

Osaka  33-3        11          7   20  +21        11   44  -45  148  19-6 

Kobe  33-3        11  e  6  22  -37          —  —  e  7  ^4  10^0 

Tokyo  35-3        16  e  7   54  +38    e  13  26  +26  —  15-2 

Mizusawa  39  0       16         7   42  -   4       13  45  -   7  —  — 

Sydnev  4 2  1  150          8   12  0        17   12  ?SR,  25  8  30  9 

Melbourne  430  160          8     6  -12     i  14   24  -24  22-6  28-8 

Honolulu        E.        74-5        69          —  —         —  —  e  34^4  — 

Hamburg  1043  327         —  —    i  24  49  -107  53-4  — 

De  Bilt  107-6  326          —  —    e  25     3  -123  e  544  565 

Uccle  108-6  325          —  —    e  25     6  -129  e53-4  — 

Edinburgh  109  7  334          —  —         —  —  e  58-4  — 

Eskdalemuir          1101  333          —  —    e  25   12  -137  48-4  — 

Oxfoid  1111  329         —  —128  41  +63  57-4  66-2 

Bidston  111-1  330          —  —         —  —  46-4  — 

Fordham  132  7       22         —  —       39  24?  1  —  — 

La  Paz  158-8  134  20     9  [+   2]      26  51  ?  —  — 

Additional  readings  :  Manila  gives  also  MN  =  +6 -em.  Batavia  1  =  +  8m. 3 Is. 

and   ^8m.558.      Epicentre  1°^SN.  126°4E.         Osaka  MN  =  +  16^6m.         Kobe 
MN  =  +95m.  Tokvo  Mx\  = +14-7m.  Melbourne  iSRi  =+ 17m.368. 

De  Bilt  MN  =  +  56  Sm.         Eskdalemuir  e  =  +  28m.328. 
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Oct.  5d.  Readings  also  at  llh.  (Hong  Kong  and  Manila),  12h.  (La  Paz),  16h. 
(Mizusawa,  near  Osaka  (2),  Kobe,  and  Tokyo  (2)  ),  17h.  (Hong  Kong, 
Zi-ka-wei,  and  near  Taihoku),  18h.  (De  Biit),  19h.  (Batavia),  23h.  (near 
Porto  Rico  and  Port  au  Prince). 

Oct.  6d.  5h.  28m.  20s.     Epicentre  62°0N.  155°-0W. 

A  =  -  -426,  B  =  -  198,  C  =  +  -883  ;         D  =  -  -423,  E  =  +  -906  ; 
G  =  --800,  H  =  --373,  K  =  - -470. 

Rough.         Some  of  the  readings  would  be  better  suited  with  To  later  (say 
5h.29m.0s.),  and  an  epicentre  further  N.  and  B.  (say  6.5°N.  150°W.). 

A  Az.  P.  O  -C.         S.  O  -C.        L.  M. 

o  o  m.  s.  s.  m.  s.  s.  m.  m. 

Sitka  11-1  107  —  —  e  5  17  +20         6-5  6-8 

Victoria  22-3  113  5  33  +24  —  —      i7-8  — 

Berkeley         z.  31-4  127  e6     7  -35  —  —          —  — 

Chicago  43-7  87  9  50  +86  17   13  ?SR,       23-2  — 

Ann  Arbor  45-2  82  —  —  e  15   16  -    2           —  — 

Toronto  46-1  78  —  _  —  _       24-7  26-3 

Ottawa  46-4  74  8  35  -    8  15  30  -   3    e  20-7  — 

Itliaca  48-4  77  —  —  e  15  52  -   7    e  23-7  — 

Northfleld  48-8  72  —  —  —  —    e  22-2  — 

Georgetown  50-9  80  e  22  40?  ?  126  35  ?L     (126-6)  — 

Washington  50-9  80  1  10     7  +55  117   33  +63           —  — 

Eskdalemuir  60-6  19  e  10  44  +28  1  18  30  -    1       29-7  — 

Hamburg  63-9  10  e  10  40  +   3  1  19  12  0           —  — 

De  Bilt  64-9  13  —  —  e  19  23  -   1          —  — 

Uccle  66  0  14  e  11   16  +25  19  35  -    2           —  — 

Vienna  69-6  7  e  11   11  -    4  1  20  23  +2           —  — 

Toledo  75-6  23  11   26  -27  21   48  +15           —  — 

Rocca  di  Papa  75-8  9  e  11  44  -10  22  10  +35          —  — 

Granada  78-2  24  11  57  -11  21  37  -25          —  — 

La  Paz  1031  101  18     9  ?PR,  —  —       241  25-3 

Additional  readings  :    Sitka  gives  also  eN  =  +4m.5s.,  LE  =  +7  •4m.  Ithaca 

L  =  +24-9m.  Vienna    iPZ  = +llm.43s.  Rocca    di    Papa    iPN  = 

+  llm.46s. 

Oct.  6d.  Readings  also  at  Oh.  (Toronto),  8h.  (near  Tokyo),  9h.  (Florence),  19h. 
(Eskdalemuir,  De  Bllt,  and  near  Tokyo),  22h.  (La  Paz). 

Oct.  7d.  Readings  at  Oh.  (Eskdalemuir,  Zi-ka-wei  (2),  Tokyo,  and  La  Paz),  Ih. 
(De  Bilt),  oh.  (La  Paz),  9h.  (Merlda),  llh.  (Zi-ka-wei).  13h.  (Nagasaki  (2), 
Zi-ka-wei  (2),  and  Hong  Kong),  llh.  (Eskdalemuir,  De  Bilt,  and  Stras- 
bourg), 15h.  (Denver),  16h.  (Clucago.  Ann  Arbor,  Toronto,  Victoria,  and 
Ottawa),  18h.  (Zi-ka-wei),  19h.  (Zi-ka-wei  and  near  Berkeley),  20h. 
(Zi-ka-wei). 

Oct.  8d.  Readings  at  Ih.  (Zi-ka-wei),  2h.  (Gianada  (2),  Rocca  di  Papa,  and 
near  Taihoku),  3h.  (Hong  Kong,  Zi-ka-wei,  and  Granada),  16h. 
(Ootomari.  Zi-ka-wei,  and  De  Bilt),  17h.  (Uccle,  Batavia,  Eskdalemuir, 
and  near  Osaka),  20h.  and  21h.  (near  La  Paz). 

Oct.  9d.  Readings  at  5h.  (near  La  Paz  (2)  and  near  Taihoku),  7h.  (near  Tokyo), 
8h.  (La  Paz  and  near  Batavia),  i)h.  (Eskdalemuir  and  Sydney),  19h. 
(near  Tacubaya  (2)  ),  20h.  (near  Mizusawa). 

Oct.  lOd.  22h.  5m.  48s.     Epicentre  24°0N.  121°0E.  (as  on  1919  Aug.  28d.). 

A  =  - -470,  B  =  +  -783,  C  =  +  -407  ;         D  =  +  -857.  E  =  +  -515  ; 
G  =  --210,  H  =  +-349,  K  =  --914. 

A  Az.            P.  O-C.         S.  0-C.        L.  M. 

o  o  m.  s.  B.  m.  s.  8.  m.  m. 

Taihoku                      11  24  0   17  0  (0  28)  -   3  0-5  — 

Hong  Kong                6-5  257  1  40  +    1  —  —  —  4-2 

Zi-ka-wei                    7-2  3      e  1  38  -11  —  —  —  — 

De  Bilt                      85-6  326  —  —  —  —  e47-2  54-8 

Uccle                          86-7  326  —  —  —  —  e47-2  — 

Edinburgh                87-2  332  —  —  —  —  —  56-2 

De  Bilt  gives  also  MN  =  +55'9m. 
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Oct.  lOd.  Readings  also  at  Oh.  (Tiflis),  oh.  (Marseilles  and  near  Tacubaya  (2)  ), 
12h.  (near  Batavia),  13h.  (La  Paz),  20h.  (Apia),  21h.  (Helwan),  22]i. 
(Melbourne). 


Oct.  lid.  6h.  44m.  Os.     Epicentre  41°  oN.  g'OE. 

A  =  +  -740,  B  =  +  -117,  C  =  +  -663  ;  D  =  +  150,  E  =  -  -988  ; 

G=+-654,  H  =  +-104,  K  =  --749. 


Az. 


O-C. 


0-C. 


L. 


M. 


Q 

„ 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Rocca  di  Papa 

2-8 

85 

i  t 

48 

+    4 

1   24 

+    7 

(1-4) 

1-5 

Florence 

2-8 

36 

C 

43 

-    1 

— 

— 

13 

Moucalieri 

3-6 

346 

— 

— 

— 

— 

e  2  4 

— 

Pompeii 

4-2 

98 

1 

50 

?S 

(1    50) 

—    5 

— 

— 

Padova 

4-4 

28 

t 

58 

-10 

2   22 

+  21 

3  0 

39 

Zurich 

5-9 

358 

e  1 

32 

+  1 

i  2  43 

+    2 

— 

3  2 

Strasbomg 

71 

352 

— 

6  3  51 

?L 

e  5  0 

— 

Vienna 

8-0 

35 

e  1 

49 

-20 

i  3      8 

-42 

— 

37 

Athens 

11-9 

102 

e  i 

39 

IS 

(e  4  39) 

-38 

5  0 

52 

Additional  readings  :      Moncalieri  gives 

also  L 

=  +5  •2m 

Padova 

SRi  = 

+  2m.30s. 

Vienna  i 

=  +2m.43s. 

1922.     Oct. 

lid 

.  14h 

.49m.  45s. 

Epicentre 

15°  3S.  73° 

ow. 

A=  +• 

282, 

B  =  -- 

922,  C 

=  - 

•264 

;       D 

=  -•956. 

E  =  - 

•292  : 

G  =  - 

-•077, 

H  = 

=  +•252,  K  = 

=  -•965. 

See  note  at  end  on 

the  values  of  S  near 

A  =90'. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

^ 

m. 

s. 

s. 

m.  s. 

s. 

m. 

m. 

La  Paz 

4 

8 

105 

i  1 

15 

+    1 

(2  11) 

0 

2^2 

2  4 

La  Quiaca 

E. 

9 

7 

136 

2 

39 

+  13 

(4     3) 

-18 

4  0 

68 

N. 

9 

7 

136 

2 

45 

+  19 

(4     3) 

-18 

4  0 

5  6 

Pilar 

N. 

18 

4 

155 

4 

9 

-13 

(7      3) 

-46 

7  0 

10  0 

Chacareta 

E. 

23 

3 

148 

4 

3 

-77 

(.S     3) 

-88 

8-0 

8^2 

X. 

23 

3 

148 

4 

9 

-71 

(8     3) 

-88 

8^0 

8^6 

Cipolletti 

24 

0 

171 

1 

45 

; 

— 

5  4 

74 

Balboa  Heights 

25 

1 

345 

5 

39 

0 

10  27 

+  22 

142 

— 

Rio  Janeiro 

29 

1 

110 

i  6 

39 

+  20 

11    15 

-    4 

14  2 

177 

Port  au  Prince 

33 

9 

0 

e  6 

56 

-   8 

12      1 

-38 

18^7 

218 

Porto  Rico 

E. 

34 

3 

12 

7 

2 

-   5 

12   28 

-16 

— 

— 

N. 

34 

3 

12 

6 

56 

-11 

12   21 

-23 

171 

21  6 

Merida 

E. 

39 

8 

336 

7 

52 

-    1 

14   23 

+  20 

17-4 

20^8 

N. 

39 

8 

336 

7 

51 

_    2 

14    21 

+  18 

17  4 

20-8 

Vera  Cruz 

41 

3 

326 

7 

27 

-38 

— 

— 

15  0 

19  0 

Tacubaya 

E. 

43 

2 

322 

8 

17 

-    3 

14   59 

+   8 

19  4 

26-7 

X. 

43 

2 

322 

8 

20 

0 

14   56? 

+   5 

193 

23-6 

Georgetown 

54 

4 

356 

9 

42 

+    7 

17   26 

+  12 

e  23-8 

— 

Washington 

54 

4 

356 

9 

37 

+    2 

17   15 

+    1 

27  -2 

— 

St.  Lotiis 

56 

3 

344 

i  9 

50 

+    2 

i  17   39 

+    1 

e  24  2 

32  8 

Ithaca 

57 

8 

357 

i  9 

59 

+    1 

18     3 

+    7 

29  2 

— • 

Ann  Arbor 

58 

4 

350 

10 

3 

+    2 

18      9 

+    5 

28  4 

26  0 

Chicago 

58 

6 

348 

10 

4 

+    1 

17   33 

-33 

26  3 

362 

Northfleld 

59 

5 

1 

10 

13 

+    4 

18   25 

+    8 

e  28-4 

— 

Ottawa 

60 

8 

358 

10 

16 

-    2 

18   39 

+    6 

e  298 

. — 

Denver 

62 

6 

334 

9 

15 

-74 

— 

— 

35  2 

— 

Lick 

69 

7 

320     i 

11 

30 

+  15 

i  20  33 

+  11 

i  30-8 

37^8 

Berkeley 

70 

5 

320     i 

11 

19 

-    1 

20   36 

+    4 

— 

— 

Victoria 

77 

8 

329 

11 

48 

-18 

(20  39) 

-79 

20-6 

22  9 

San  Fernando 

81 

4 

49 

12 

27 

0 

22  45 

-    6 

420 

56  4 

Coimbra 

K. 

81 

6 

45 

12 

19 

-    9 

22  32 

-10 

392 

439 

X. 

81 

6 

45 

— 

22  36 

-   6 

40  2 

44  0 

Rio  Tinto 

81 

7 

48 

12 

45 

+  16 

— 

— 

— 

148 

Cape  Town 

83 

3 

124 

12 

23 

-15 

22  36 

-24 

— 

42^8 

Granada 

83 

6 

49     i 

12 

31 

-    9 

i  22  56 

-   9 

37  5 

43  4 

Toledo 

84 

5 

47     i 

12 

35 

-10 

i  22  55 

-19 

e  381 

46  3 

Tortosa 

88 

0 

47     i 

12 

53 

-12 

i  23   17 

-35 

38  4 

48^5 

Algiers 

88 

4 

51 

12 

56 

-11 

i  23   25 

-31 

382 

43  2 

Barcelona 

89 

4 

47    e 

12 

27 

-45 

i  22  55 

-72 

e  38  9 

49  4 

Le  Mans 

90 

6 

40    e 

15 

15 

? 

23   15 

-65 

— 

49-2 

Bidston 

90 

8 

35 

12 

27 

-53 

25   10 

+  48 

— 

50-2 

Honolulu 

E. 

91 

1 

292 

- 

— 

24     7 

-18 

42^8 

45^2 

Conlinued  on  next  paye. 
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Az.  P.       0-C.  S.  O-C.         L.  M. 


o 

o 

m.  s. 

S. 

m. 

s. 

s. 

m. 

m. 

Oxford 

91-2 

37 

i  13   13 

-   9 

i  23 

34 

-52 

30-2 

49-3 

Eskdalemuir 

91-5 

32 

13     7 

-17 

23 

38 

-51 

38-2 

49-0 

Kew 

91-6 

37 

13   15 

-10 

— 

53-2 

Edinburgh 

91-8 

32 

i  13   15 

-11 

i  23 

48 

-45 

40-2 

491 

Paris 

92-3 

40 

e  14   13 

+  44 

e  23 

42 

-56 

38-2 

48-2 

Marseilles 

92-3 

47 

e  13   15 

-14 

23 

57 

-41 

40-2 

41-2 

Dyce                     > 

92-9 

30 

13  22 

-10 

23 

52 

-52 

390 

52-5 

Besaiicon 

93-9 

43 

e  13   25 

-12 

23 

51? 

-64 

4  7-2 

— 

Uccle 

941 

39 

13  21 

-18 

23 

53 

-64 

41-2 

490 

Moncalieri 

94-4 

45 

13   12 

-28 

i  23 

58 

-62 

35-8 

57-4 

De  BUt 

95  0 

38 

13  27 

-16 

23 

58 

-68 

e  45-2 

49-7 

Strasbourg 

95-5 

41 

i  13  30 

-16 

e  24 

6 

-65 

48-2 

49-6 

Zurich 

95-7 

44 

i  13   30 

-17 

i  24 

8 

-65 

— 

■\Velliiigtou 

95-7 

225 

e  13  27 

-20 

i  23 

57 

-76 

43-6 

48-2 

Floreuce 

96-5 

47 

13  20 

-32 

24 

5 

-76 

50-2 

Rocca  dl  Papa     E.        97  0 

49 

i  13  35 

-19 

i  24 

9 

-77 

e  47-4 

52-8 

Padova 

97-4 

45 

13  38 

-18 

24 

13 

-77 

— 

54-8 

Bergen 

97-7 

29 

e  13   15 

-43 

— 

- 

— 

530 

— 

Pompeii 

98-1 

50 

13  30 

-31 

24 

0 

-97 

49-2 

59-2 

Hamburg 

98-2 

37 

e  13  40 

-21 

i  24 

14 

-84 

48-2 

53-2 

Vienna 

100-9 

43 

i  13  52 

-23 

i  24 

28 

-96 

e  43-2 

56-8 

Belgi-ade               r 

..      103-2 

47 

e  18   23 

?PRi 

i  24 

38 

-108 

29-4 

29-4 

> 

.      103-2 

47 

18  37 

?PR. 

124 

42 

-104 

29-5 

— 

Upsala 

103-5 

31 

e  17   57 

?PR, 

i  24 

37 

-112 

e  45-6 

55-7 

Konigsberg 

104-4 

37 

— 

— 

e  24 

45 

-112 

— 

57-2 

Athens 

104-7 

55 

e  17   38 

? 

i  24 

40 

-119 

— 

— 

Helwan 

109 -S 

65 

e  14  35 

-21 

25 

4 

-142 

— 

63-8 

Sydney 

115-3 

218 

19  33 

?PRi 

29 

27 

+  75 

52-S 

59-0 

Melbourne 

1161 

212 

— 

— 

— 

— 

63-2 

Tillis 

120-8 

50 

e  21      5 

«PR, 

e  27 

17 

-98 

52-2 

66-2 

Adelaide 

121-5 

209 

— 

— 

— 

— 

e  45-6 

61-2 

Tokyo 

144-4 

310 

e  20  43 

[+56] 

— 

— 

— 

— 

Nagoya 

146-7 

312 

20  31 

[+40] 

— 

— 

— 

— 

Bombay 

147-2 

79 

20   26 

[+35] 

— 

— 

— 

— 

Osaka 

148-0 

312 

19  58 

[+    5] 

— 

- 

— 

20-6 

21-8 

Simla                    > 

.      148-5 

53 

19  57 

[+    3] 

— 

— 

e  82-8 

— 

Batavia 

158-5 

180 

20   29 

[  +  231 

— 

- 

— 

74-5 

— 

Zi-ka-wei              2 

.      159-4 

323 

e  19  59 

[-    8] 

e  28 

15 

? 

— 

96-2 

Calcutta                N 

.      160-9 

65 

20  38 

[+29] 

— 

- 

— 

— 

.   — 

Taihoku 

163-3 

308 

— 

e  32 

15 

J 

— 

— 

Manila 

166-5 

268 

e  20  36 

[+23] 

e  31 

30 

? 

50-7 

— 

Hong  Kong 

170-2 

317 

19  49 

[-26] 

30 

5 

? 

46-2 

— 

Additional  readings  and  notes:  Balboa  Heiglits  gives  also  SN  =  +10m.35s. 
Porto  Rico  PR,N  = +8m.6s.,  SR,E  =  +  15m.ls.,  SR,N  = +15m.6s.,  LN  = 
+  19-2m.,  T„=14h.49m.51s.  Georgetown  eLN  =  +23-2m.,  LE  =  +28-4m., 
I.N'-+28-8m.  Ithaca     PR,  -  +  12m.33s.,     eE  =  +24m.41s.  Ann 

Arbor  MN  =  +34-2m.,  L-+34-4m.,  T„  =14h.49m.48s.  Ottawa  PR,?  = 

+  12m.59s.,  SR,?  =23m.30s.,  SRj  =  +25m.35s..  To  =14h.49m.40s.  Denver 

i*eadiugs  have  been  increased  by  31i.  Lick  iE  =  +  20m. 39s.         Berkeley 

SX  =  +20m.37s.  San    Fernando    MN  =  +49-8m.  Coimbra    iSE  = 

^22m.38s.,  iSX  - +22m.42s.,  iE  = +23m.l6s.,  iN  = +23m.44s.,  eLN  = 
+  34 -2m.,  eLE  =  +36  •2m.,  To  =14h.49m.49s.  Toledo  PR,NE  =  +15m.53s., 
I'RiXW=  +10m.30s.,  and  +  18m. 24s.,  SRiNE  =  +29m.20s.,  and  +31m.53s., 
MNW  =  +51-2ni.  Barcelona  PR,  =  +17m.5s.,i=  +23m.l5s.,  +24m.30s., 

and  +25ni.55s.,  SR,?  = +29m.l9s.,  MN  = +43-0m.,  T„  =14h.49m.42s. 
BidstouP  =  +13ni.l5s.  Honolulu  SR,E  =  +30m.55s.,  SR,N  =  +30m.258., 

eSR2N  = +36m.35s.,    MN  =  +36-9m.,    T„ -14h.50m.ls.  Oxford    PR,  = 

+  17m.l2s.  Eskdalemuir    PR,  = +10m.51s.,    PR,  =  +  18m.51s.,    MN  = 

+  45-7in.  Paris     iS  = +23m.48s.,     MN=+46  2m.  Uccle     PR,  = 

+  16m.41s.,  SR,  =  +31m.l9s.,  MN  =  +51  ^m.  Moncalieri  MN  =  +54-6m. 

De  Bilt  PRiE  = +16m.53s.,  MN=+51-5m.,  origin  16''-0S.  73°-0W.,  T,  = 
14h.50m.39s.  Strasbourg  P=  +13m.33s.  and  +13m.37s.,  PR,  =  +17m.9s. 

MN=+50-9m.,  T„  =  14h.50m.36s.  Ziuich  eS  =  +14m.l8.,  origin  16°-0S. 

73°0W.,T„-14h.50m.29s.  Wellington  ePR,  =  +17m.21s.,e=  +21m.578. 

i  =  +26m.l5s.,     SR,  = +31m.39s.  Rocca    di     Papa    PR,  =  +  16m.36s., 

eSN  = +24m.l2s.,  eLN  = +32-8m.  and  +42-4m.  Bergen  PR,  = +23m.508. 
Pompeii  PR,  =  +17m.20s.  Hamburg  PR,  =  +  17m.34s.,  SR,  =  +30m.45s., 

SRj= +36m.21s.  Vienna    iPR,  =  +18m.4s.,     PRo  = +19m.22s.,     PS  = 

+  25m.36s.,  iE  = +27m.l9s.,  i  =  +28m.l8.,  SR,?  = +29m.37s.,  iN  = 
+  32m.378.  and  +34m.45s.  Belgrade  PR,N  =  +19m.47s.,  LE  =  +62-4m., 

MN  =  +63-5m.  Upsala    MN=+57-3m.  Konigsberg    PR,?  = 

+  18m.34s.,    i=24m.488.,     PSN?  - +26m.6s.,     MN  =  +53-2m.  Athens 

ePR,  =  +20m.30s.,     IE  =  +25m.32s.,     SR,  =  +27m.488.  Helwan  PR  = 

+  19m.08.         Adelaide  gives  many  other  readings.  Tiflis  e  =  +21m.25s. 

+  26m.50s.,    +  30m. 24s.,  and    +36m.l2s.,  MN  = +61  •4m.  Osaka  MN - 

4  22-5ni.  Batavia      eLE -^ +50-2m.,      eL^+109-5m.  Zi-ka-wei 

PR,Z= +24m.48s.,PSZ  = +28m.528.  Calcutta  PE  = +20m.49s.     Manila 

PR.E  =  +25m.l5s.,  PR,N  =  +26m.46s. 
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Note  to  1922  Out.   Hd.  14h.  i9m.  45s. 
The  readings  for  S  from  near  A  =80°  to  about   A  =110°  probably  refer  to 
something  preceding  the  true   S.        The   residuals  can   be  represented   by   the 
formula : — 

-(A-80°)X4-6s. 

A  O.  C.  O-C.  A  U.  C.  O-C. 


SI  4 

-   6 

-   6 

0 

941 

-64 

-65 

+    1 

81-6 

-    8 

-    7 

-    1 

94-4 

-62 

-66 

+    4 

83-3 

-24 

-15 

-    9 

95  0 

-68 

-69 

+    1 

83-6 

-    9 

-17 

+    8 

95-5 

-65 

-71 

+    6 

84-5 

-19 

-21 

+    2 

95-7 

-65 

-72 

+   7 

88-0 

-35 

-37 

+    2 

95-7 

-76 

-72 

-    4 

88-4 

-31 

-39 

+   8 

96-5 

-76 

-76 

0 

89-4 

-72 

-43 

-29 

97  0 

-77 

-78 

+    1 

90-6 

-65 

-49 

-16 

97-4 

-77 

-80 

+   3 

90-8 

+  48 

-50 

(+98) 

981 

-97 

-83 

-14 

911 

-18 

-51 

(+33) 

98-2 

-84 

-84 

0 

91-2 

-52 

-52 

0 

100-9 

-96 

-96 

0 

91-5 

-51 

-53 

+    2 

103-2 

-106 

-107 

+    1 

91-8 

-45 

-54 

+   9 

103-5 

-112 

-108 

-   4 

92-3 

-56 

-57 

+    1 

104-4 

-112 

-112 

0 

92-3 

-41 

-57 

+  16 

104-7 

-119 

-114 

-   5 

92-9 

-52 

-59 

+    7 

109-8 

-142 

-137 

-    5 

93-9 

-64 

-64 

0 

115-3 

+  75 

-162 

(+237) 

120-8 

-98 

-188 

(+90) 

These  results  had  just  been  tabulated  when  a  letter  was  received  from  Dr. 
Harold  Jeffreys  calling  attention,  in  enthusiastic  terms,  to  Prof.  Gutenberg's 
paper  Erdbebenwellen  Vila,  in  Gott.  Nach.  1914,  and  it  was  at  once  seen  that  the 
readings  tabulated  as  S  refer  to  Gutenberg's  ray  iScPcSi,  that  is  a  ray  which  travels 
as  S  until  it  reaches  the  liquid  core  of  the  earth,  is  then  transformed  into  P,  and 
finally  emerges  as  S.  Since  the  middle  part  of  its  path  is  deeribed  with  the 
velocity  of  P,  which  is  greater  than  that  of  S,  it  naturally  arrives  befoi-e  S.  The 
figures  given  by  Gutenberg  compare  with  the  adopted  tables  for  S  as  below  : — 

A  5°4  6°5  70  7°7        79-5      87°-0       94-5  102 


ScPcS 

1175 

1260 

1295 

1341 

1348 

1395 

1442 

1480 

s 

1029 

1165 

1226 

1309 

1338 

1421 

1501 

1575 

ScPcS-S 

=  +146 

+  95 

+  69 

+  32 

+  10 

-26 

-59 

-95 

Formula 

=  +120 

+  69 

+  46 

+  14 

+   2 

-32 

-67 

-101 

DiflE. 

+    26 

+  26 

+  23 

+  18 

+   8 

+   6 

+   8 

+    6 

It  will  be  seen  that  tlu'oughout  the  range  A  =80°  to  A  =110°  from  which 
the  formula  (80°  —  A)  X  4 -6s.  was  deduced,  the  difference  between  it  and  the  value 
of  ScPcS  —  S  assigned  by  Gutenberg  is  constant  at  about  +7s.  It  changes  a  Uttle 
for  values  of  A  back  to  54°,  but  tliis  only  means  that  the  formula  for  the  difference 
from  S  is  only  approximately  lineai" ;  and  it  is  rather  remarkable  that  the  approxi- 
mation should  be  so  close.  In  this  region  ScPcS  follows  S,  and  is  not  very  Ukely 
to  be  recorded. 

But  the  large  negative  residuals  from  8  were  noticed  in  1917  in  discussing 
the  observations  of  1913  {The  Large  Earthquakes  of  191.'5.  B.A.  Seism.  Ctec, 
1917).  On  p.  vli  the  S— P  residuals  are  divided  into  five  sets  as  follows,  the 
figures  without  signs  representing  the  numbers  of  observations : — 

SUMMAEY    OF    APPARENT    ALTERNATIVES    FOB    S— P. 

A    82°-5      87°-5         92°-5  97°-5      102°-5      107°-5         112-5      117-5    125-0      140-0 


— 

— 

-      2 
10 

-    17 
3 

-    10 
6 

+      1 
7 

-      3 
6 

-16 

2 

—  22 
4 

-    27 
2 

-7 
126 

-15 
83 

-    30 
40 

-   59 
43 

-    75 
32 

-100 
6 

-118? 

1 

0 

-94 
14 

-100? 

8 

? 

? 

-    66 
14 

-100 
7 

-136 
2 

-180 
3 



-196 
2 

-203 
11 

-170? 
3 

i 

-93 

7 

-166 

1 

- 

-196 
4 

-276? 
1 

-295? 
1 

-277 
2 

-288 
9 



— 

— 

-337? 

1 

-315 
1 

-340 
5 

-375? 

7 



— 

-344 

8 

— 

The  quantity  S— P  was  dealt  with  rather  than  S  alone  in  order  to  eliminate 
errors  of  time-determination,  which  were  in  1913  more  troublesome  than  in  these 
days  of  wireless  signals.  Hut  tlic  errors  of  P  are  comparatively  small  and  the 
large  residuals  are  chiefly  due  to  S. 
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Now  it  is  easy  to  identify  ScPcS  with  the  Set  ii,  which  absorbs  the  greater 
part  of  the  observations.  We  may  regard  Set  I  as  the  normal  S,  and  the  records 
at  values  of  A  exceeding  110°  merit  furtlier  examination  ;  for  it  is  very  rare  for 
S  to  be  recorded  in  that  region.  Set  ii  or  ScPcC  dies  ont  after  110°,  but  there  are 
a  number  of  cases  under  A  =125°  and  A  =140°  which  merit  attention.  Sets  iii, 
IV,  and  v  need  not  be  considered  at  present.  Tliere  would  not  be  much  difficulty 
in  explaining  them  all  as  mistakes  of  whole  minutes. 

Prof.  Gutenberg's  explanation  of  Set  ii  is  thus  very  welcome,  and  it  is  much 
to  be  regretted  that  it  has  be^in  so  long  overlooked.  Copies  of  some  recent  papers 
have  been  kindly  sent  to  Oxford,  but  not  that  of  1914,  and  in  default  of  the 
explanation  therein  given  his  notation  was  not  understood.  Moreover,  attention 
has  been  chiefly  concentrated  on  tabulating  sutticient  records  in  order  to  obtain 
corrections  to  the  adopted  tables.  We  now  have  five  years  of  the  International 
Siunntarij  (1918-1922),  in  addition  to  five  years  (1913-1917)  not  so  satisfactory, 
and  the  residuals  are  being  collected  for  discussion,  beginning  with  A  0°— 90°. 
They  show  cleai-ly  the  separation  of  S  from  ScPcS,  and  an  early  opportunity  will 
be  taken  of  exhibiting  this  distinction  for  the  future. 


Oct.  lid.  Readings  also  at  oh.  (La  Paz),  9h.  (Melbourne),  llh.  (near  Taihoku), 
12h.  (Hong  Kong,  Calcutta,  Zi-ka-wei,  Taihoku,  and  Batavia),  13h. 
(De  Bilt),  loh.  (Melbourne),  18h.  (near  Tacubaya),  20h.  (near  Tokyo), 
21h.  (near  Tacubaya),  22h.  (La  Paz). 


Oct.  12d.  Readings  at  Ih.  (near  La  Paz),  4h.  (Dehra  Dim),  12h.  (Taihoku  and 
Tortosa).  13h.  (Zi-ka-wei),  loh.  and  16h.  (Taihoku),  17h  and  18h.  (La 
Paz),  19h.  (Colombo),  20h.  (near  Tacubaya),  22h.  (Lemberg),  23h.  (La 
Paz  and  Melbourne). 


Oct, 


13d.      Readings  at  6h.  (Lick),  13h.  (Zi-ka-wei),  16h.  (Colombo),  18h.  (Vera 
Cruz),  19h.  (near  Merida  and  Tacubaya),  23h.  (near  Kobe). 


Oct.  14d.  Oh.  14m.  50s.      Epicentre  19°  ON.  120°  oE. 

A  =  -  -480,   B  =  +  -815.  C  =  +  -326  ;  D  =  +  -862,  E  =  -I-  -507  ; 

G  =  -  165,  H  =  -h  -280,  K  =  -  -946. 


P.       O-C. 


O-C. 


M. 


Manila 

4-4 

173 

el      9 

+    1 

Hong  Kong 

6-7 

301 

1   41 

-    1 

Zi-ka-wei 

12-2 

4 

e  2  56 

-    6 

Osaka 

20-5 

37 

4  43 

-    4 

Colombo 

41-3 

260 

— . 

— 

De  Bilt 

K. 

89o 

326 

— 

— 

N. 

89-5 

326 

— 

— 

Strasbourg 

89-9 

323 

— 

— 

Dyce 

N. 

901 

333 

— 

— 

Ucele 

90-6 

325 

— 

— 

Eskdalemuir 

91-8 

332 

— 

— 

Kew 

92-7 

328 

— 

— 

La  Paz 


171-4 


74 


(2     3)       -f    2 


—  —    e  23  41 

20      8    [-    71        — 


-52 


20 

2-5 

3-9 

4-6 



5-7 

— 

10-2 

e  47-2 

57-6 

c  46-2 

56-7 

e  57-2 

— 

i  50-3 

56-2 

c  46-2 

— 

45-2 

— 

—        60-2 


Additional  readinti 


Osaka  MN  =  -f6-4m. 
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3h.  56m.  25s.  (i)  ] 
1922.  Oct.14d.^    7h.39m.    5s.  (n)  lEpicentre  25°  ON.  121°  5E. 
23h.46m.45s.  (iii)j 


(as  on  1922  Sept.  18d.). 


A= 472, 


I  Taihoku 
II 
III 
I  Hokoto 
II 
ui 
I  Zi-ka-wei 
u 
III 
I  Hong  Konar 
11 
III 
I  Manila 
II 
III 

I  Nagasaki 
ni 

I  Kobe 
III 
I  Osaka 
II 
III 
III  Xagova 

I  Tokyo 
III 
III  Mizusawa        e. 

Ill  N. 

Ill  Ootomari 
I  Calcutta  E. 

I  X. 

Ill  E. 

Ill  N. 

ni  Batavia 

III  Dehra  Dun 

III  Simla  E. 

Ill  X. 

Ill  Bombay 

III  Titlls 

III  Sydney 

III  Melbourne 

III  Upsala 

III  Konigsherg 

III  Helwan 

III  Belgrade 

III  Bergen 

III  Vienna 

I  Hamburg 
III 

I  De  Bilt 
II 
ni 

I  Dyce  N. 

ni 

I  Strasbourg 
m 
III  Zurich 

I  Uccle 
III 

III  Florence 
III  Rocca  di  Papa 

I  Edinburgh 
III 

III  Eskdalemuir 
III  Besangon 


B  =  +  -773,  C=  +-423  ;    D  = 
G  =  --221,  H  =  +-360,  K  = 


+  •853,  E  =  +  -522  ; 
-■906. 


Az. 

22 

22 

22 

231 

231 

231 

359 

359 

359 

249 

249 

249 

183 

183 

183 

42 

42 

48 

48 

48 

48 

48 

49 

51 

51 

45 

45 

33 

273 

273 

273 

273 

207 

288 

290 

290 

273 

307 

153 

160 

330 

325 

297 

315 

334 

320 

327 

327 

327 

327 

327 

334 

334 

323 

323 

321 

326 

326 

319 

315 

333 

333 

333 

323 


P. 

m.  s. 
0  15 
0  0 

0  20 

1  8 

0  45 
e  1  37 
e  1  35 

1  41 
1  49 
1  45 

1  45 
e  2  35 
e  2  35 
e  2  55 

2  40 

2  40 

3  56 
3  47 
3  43 
3  45 
3  59 

e  3  38 

e  3  41 

5  10 

5  5 

5  40 
14  11 
14  30 

6  46 
6  17 

i  6  42 
8  15 

11  33 
e  13  27 
e  11  35 
e  11  44 

19  21 

11  54 
i  11  57 

12  7 

24  28 
12  23 


0-C. 

s. 
+  13 
_  2 

+  18 

IS 
+  4 
+  2 
0 
+  6 
+  1 

-  3 

-  3 

-  1 

-  1 
+  19 

0 
0 

+  13 
+  1 

-  3 

-  1 

-  3 
-51 
-48 
+  7 
+  2 
-23 

?L 
?L 
+  15 
-14 
-25 


?S 
?PR, 
+  66 

?S 


e  3  24 
e  3  17 
e  3  16 


e  7  20 
7  11 


11  44 


12  10 
11  24 


(e  13  27) 


e  19  20 
(19  21) 


+4  e  21  31 

+4  21  41 

+  1  22  0 

?S  (24  28) 

-  1  22  37 


e  12  28   -  1   e  22  45 


12  41 
e  16  0 

e  12  41 

e  12  56 

e  12  51 

23  11 

i  12  56 


e  13  0 
e  12  27 


-  7 
?PRi 


-10 

+  4 


?S 


2 
-34 


23  8 

23  5 

e  23  33 
e  23  38 

e  23  15 
(23  11) 
21  33 

e  23  27 

e  23  15 

23  35 


O-C. 


-11 
-  4 

?L 

?L 

+  52 


m. 
0-5 
0-2 
Oo 
1-5 
1-6 
1-2 
(e  3-4) 
(e  3-3) 
(e  3-3) 
41 
4-7 
3-4 
6  0 


(4  50)   +  2 


+  24 
+  17 


(7   1)   +17 


-42 
-51 
+  3 

+  5 
+  54 


+  31 
-15 


+  1 


+  124 
+  4 


+  1 


-11 

-15 

+  7 
+  10 

-16 

-20 

-120 

-  7 
-24 
-10 


4-8 

10-2 
7  0 
7-0 
7-0 

10-6 


160 
190 
19-2 

17-8 
17  0 


—   21-6 
-27   21-4 


+  7  e  35-2 
-9   30-8 


e  39-8 
e  39-3 


e  44-8 
52-2 
e  40-2 
e  44-6 
e  43-2 
e  43-6 
e  43-9 
e  41-2 

33-2 

e  60-6 

46-2 

e  42-6 
e  42-2 


e  42 

e  46 

e  43 

42 

49 


M. 
m. 


1-9 
4-3 


51 
51 

4-8 
8-9 


—    6-4     — 


9-2 
120 
10-8 
11-6 
10-2 
11-2 
14-8 

15-3 


17-8 


19-8 
19-7 


22-2 


—   50-5 


48-6 

52-2 
49-6 

49-9 
44-6 
49-2 

56-6 

49-6 
57  0 
51-2 
66-4 

55-9 
481 


Continued  on  next  page. 
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£i 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  8. 

8. 

m. 

m. 

in  Moncalieri 

87° 

6 

320 

13     6 

+   3 

23   28 

-20 

34-7 

56-7 

in  Kew 

88 

0 

329 

25  15 

? 

— 

— 

63-2 

ni  Bidston 

88 

0 

330 

25     8 

? 

36   15 

?L 

(36-2) 

39-2 

in  Paris 

88 

3 

325 

8  57 

I 

— 

— 

46-2 

55-2 

I  Oxford 

88 

3 

329 

— 

— 

— 

— 

46-4 

491 

in 

88 

3 

329 

— 

— 

i  23  44 

-11 

46-6 

54-8 

in  Marseilles 

89 

9 

320 

— 

— 

e  23  15 

-58 

43-2 

60-2 

in  Barcelona 

92 

9 

320 

— 

— 

— 

— 

e  40-2 

53-2 

III  Berkeley 

93 

3 

45 

— 

— 

— 

— 

e  55-2 

— 

III  Tortosa 

94 

3 

321 

17    18 

?PR, 

23  52 

-67 

e  36-2 

61-9 

III  Algiers 

95 

2 

316 

— 

— 

— 

— 

e  54-2 

63-2 

I  Toledo 

97 

6 

322 

— 

— 

— 

— 

e  53-6 

— 

in 

97 

6 

322 

— 

— 

— 

— 

e  47-2 

— 

III  Granada 

99 

1 

319 

— 

— 

— 

— 

55  0 

58-0 

III  Coimbra          E. 

99 

8 

325 

12  27 

! 

25  27 

-27 

48-8 

56-8 

Ill                                     N. 

99 

8 

325 

— 



24   16 

-98 

50-8 

59-7 

in  San  Fernando 

101 

1 

320 

50  39? 

?L 

— 

— 

(50-6) 

60-8 

HI  Ottawa 

107 

9 

13 

e  20  33 

?PR, 

e  25  15 

-114 

48-8 

— 

in  Chicago 

108 

0 

22 

19  45 

?PR, 

28  40 

+  90 

e  51-2 

— 

in  Ann  Arbor 

108 

8 

20 

— 

— 

— 

— 

e  51-2 

— 

in  Ithaca 

110 

5 

14 

— 

— 

— 

— 

53-8 

— 

III  Georgeto\vn 

113 

8 

15 

— 

— 

— 

— 

e  61-6 

— 

III  Washington 

113 

8 

15 

— 

— 

e  26  30 

-90 

e  63-2 

— 

in  Cape  Town 

113 

9 

242 

— 

— 

— 

— 

— 

64-2 

in  Cipolletti 

163 

9 

152 

75     3 

?L 

— 

— 

106-4 

108-6 

in  La  Paz 

167 

7 

49 

20   19 

[+    5] 

— 

— 

— 

— 

in  Andalgala 

172 

6 

113 

71      9 

?L 

— 

— 

(71-2) 

— 

Additional  readings  and  notes:      Zi-ka-wei   i  gives  also  MZ  =  +4-8m.,  To  = 
23h.46ni.28s.  Nagasaki  in  MX  = -hi  1 -Sm.  Kobe  i  MN  = +ll-5m. 

Osaka  i  MN  =  +10-9m.,  n  MN  =  +110m.,  in  MN=+10-8m.  Xagoya 

III  MN=+ll-6m.  Ootomari  ill  MX  = -}-23-2m.  Tiflis  in  e  = 

+  23m.38s.,  MX  = +40-5m.     Reading  given  as  for  13d.  Upsala  in  MN  = 

+  46-9m.  Konig.sberg    in    SX  = +21m.47s..      MX  =  +42-2m.,      To  = 

23h.46ni.47s.  Belgrade  in  L(M)  =  +57-9m.  Vienna  in  eX  = +25m.9s., 
eE  =  +32m.32s.,  e=  +41m.47s.,  eL?  =  +43-6ni.,  eE  =  +44m.49s.  De  Bilt  i 
MX=+49-8ni.,  MZ=+55-7m.,  in  SR,  = -r 29m.l6s.,  MZ=+55-7m.,  T,  = 
23h.46m.57s.  Strasbourg  in  MX  =  +49-8m.  Uccle  in  SRi  =  +29m.9s., 
MX  =  +50-7m.  Rocca  di  Papa  in  eP  =  +13m.33s.  Eskdalemuir  in 

SR,  =  +29m.l5s.,  SRj  =  +33m.l5s.,  MX  =  +531m.  Moncalieri  in  MN  = 

+  56-4ni.  Paris  III    MX=+57-2m.  Coimbra  III    eE  = +20m.l8s., 

eX  = +20m.35s.(?PRi),      To  =23h.45m.ls.  San      Fernando  III     MX  = 

+  67  ^m.  Ottawa  in    eE  = -r  29m.27s.,    eLE=+44-2m.  Chicago  ra 

L=  +59-2m.  Ann  Arbor  in  L=  +66-8m.  Ithaca  in  e=  +47m.l5s., 

L  =  +57 -2m.,  +62-2m.,  and  +70-2m.  Georgetown  in  eX  =  +46m.l5s., 

LE  =  +62-2m.,  LN  =  +66-6m.  Washington  in  L  =  +70-2m. 


Oct.  14d.  Readings  also  at  Oh.  (La  Paz),  3h.  (Taihoku),  5h.  and  6h.  (near  Lick). 
7h.  (Belgrade),  9h.  (Batavia),  12h.  (near  Rocca  di  Papa),  15h.  (La  Paz), 
17h.  (Mizusawa  and  near  Port  au  Prince),  18h.  (Colombo),  23h.  (Ottawa, 
Chicago,  and  near  Taihoku  (3)  ). 


Oct.  15d.  Readings  also  at  Oh.  (Zi-ka-wei  and  near  Taihoku),  Ih.  (Zi-ka-wei, 
La  Paz,  and  near  Taihoku  (2)  ),  2h.  (Cipolletti),  4h.  (near  Tacubaya  and 
Victoria),  7h.  (La  Paz),  8h.  (near  Taihoku),  9h.  (La  Paz  and  near 
Taihoku),  12h.  (Taihoku),  15h.  (Xagoya),  18h.  (Colombo),  22h.  (La  Paz). 
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1922.     Oct.  16d.  16h.  Im.  25s.       Epicentre  39°-5N.  9r-5E. 

A=-020,   B  =  +  771,  C=+-636:  D  =  +1000,  E  =  +  026  ; 

G=-017,   H  =  +-636,  K=--772. 


Simla 

Calcutta 

Zi-ka-wei 

Hong'  Konp: 

Bombay 

Colombo 

Tiflis 

Manila 

Ootomari 

Batavia 

Konisrsberg' 

Upsala 

Helwau 

Belgrade 

Vienna 

Berg-en 

Hamburg 

Pompeii 

Rocca  di  Papa 

Florence 

Zurich 

De  Bilt 

Strasbourg 

Uccle 

Dyee 

Moncalieri 

Besangon 

Edinburgh 

Eskdalemuir 

Paris 

Kew 

Oxford 

Bidston 

Barcelona 

Tortosa 

Toledo 

Granada 

Coimbra 

San  Fernando 

"Victoria 

Ottawa 

Ann  Arbor 

Chicago 

Georgetown 

La  Paz 


14 
14 
17 

17 
25 
25 
26 
34 
35 
35 
37 
47 
48 
48 
49 
51 
51 
52 
54 
54 
56 
57 
57 
57 
57 
57 
58 
59 
59 
59 
60 
60 
60 
61 
61 
61 
64 
66 
69 
70 
72 
72 
86 
94 
98 
98 
100 
150 


Az. 

23°9 
239 
190 
190 
100 
125 
223 
203 
289 
128 

63 
161 
314 
321 
278 
302 
302 
308 
323 
316 
299 
301 
305 
308 
315 
310 
314 
323 
307 
309 
320 
320 
313 
316 
316 
318 
305 
306 
307 
304 
310 
305 

23 
352 
356 
0 
352 
317 


e  3  5 
e  3  17 


e5  47 

10  28 
2  30 

12  5 
e  7  0 
e  7  24 

20  20 
e  8  52 

i  8  47 

8  55 
1  8  49 
e  8  58 
e  9  10 
i  9  20 

9  37 
i  9  36 
e  9  28 
i  9  53 

9  35 
9  57 

9  57 
e  10  4 
10  29 
i  10  7 
e  10  12 
e  10  23 
i  10  21 
e  13  52 


0-C. 

s. 
-25 
-13 

+  9 
+  4 
+  3 

?S 
I 

?s 

-14 
+  3 

'2 

-  1 

-  9 

-  4 
-15 
-16 

-  4 

-  4 
0 

-  1 
-23 

-  3 
-22 

-  1 

-  1 

0 
+  21 

-  1 
+  3 
+  7 
+  3 
?PR, 


S. 
m.  B. 


7  6 

7  28 

;  10  32 

(10  28) 

(12  5) 

3  12  20 


15  47 
15  57 

15  55 
e  16  23 
6  17  16 

16  47 
21  55 


17  53 


e  17  55 

17  57 
e  18  11 

18  39 
21  41 


18  37 
e  22  20 


0-C. 

s. 


-16 

+  6 

+  18 
+  10 

-38 
-37 


-  9 

-  8 
-18 
-11 
+  42 

-  4 
?SR, 


m. 

7  0 

7-4 

10-4 

10-6 

14-4 

19-2 
16-5 
21-6 
21  0 
26-7 
19  2 


e  28-5 

e  29  0 

28-0 

29-3 


1  e25-6 


-  1 

+  1 
+  2 
+  23 
?SR, 


+  4 
?SR, 


23-8 
30-6 
28-6 
28-6 

31-6 
31-6 

28-1 
31-6 


10 

24 

+  2 

18  45 

+  3 

29-9 

15 

10 

?PR, 

27   5 

?L 

(27-1) 

- 

— 

— 

— 

e  35-2 

10 

55 

+  4 

19  33 

-  4 

26-7 

11 

16 

+  2 

20  28 

+  8 

e  300 

i  10 

38 

-43 

— 

— 

— 

— 

e  21  18 

+  28 

38-2 

M. 


171 
151 

19-9 
18-6 

21-6 

27-6 
29-8 
351 
35  1 
340 
34-6 


—   29-6 


—  e  50-6 

—  e  48-6 

—  55-4 

—  e  50-3 


401 
32-7 

31-6 
34-9 
36-8 
33-6 
36-7 

41-2 
381 
37-6 
41-6 
39-2 
40-8 
44  0 
39-5 
45-4 


48-8 
53-7 


20   0  [+  3] 


Additional  readings  :  Zi-ka-wei  gives  also  MN  =  +15-7ni.    Tiflis  e  =  +8m. 


and    +14m.37s.,  MN= +22-6m 
PE  =  +8m.53s.,     iE  = +9m.53s., 
+  25 -em.,    MZ=+28-6m. 
Hclwan     PR,  =  +  10m.43s. 
+  12m.56s.,    PRjN  =  +13m.47s., 
iPE  =  +9ni.23s.      (0-C=-l), 
+  llm.23s.,   iE  = +17m.l4s.,   SR,  =  +21m.4 
Hamburg   e=+21m.35s.    and     +28m.359. 


Batavia  i  = +10m. 43s.  Konigsberg 

E  =  +llm.41s.,     SE  = +16m.47s.,    MN  = 

Upsala    PR,  =  +  10m.53s.,    MN  =  +  26  ■2m. 

Belgrade     PR,E  = +llm.29.s.,     PRjE  = 

LE  =  +31-8m.,    L  =  +431m.  Vienna 

iN=+9m.48s.,      iE  =  +  lOm.lOs.,      PR,  = 

+  24m.8s.,   i=  +28m.37s. 

Rocca    di    Papa    PR,N  = 


+  12m.lls.,     SE  =  +17m.47s.  Strasbourg  PR,  =  + 12m.  10s.,     PRj  = 

+  13m.21s.,   SR,  = +21m.52s.,   MN  =  +31-4m.  Uccle  SR,  = +22m.28s., 

MN  =  +32-6m.         Moncalieri  i  =  +  10m. 7s.,  MN  =  +37  •2ni.         Eskdalemuir 
PR2= +13m.53s.  Paris  MN  = +32 ■6m.  Oxford  PR,  = +14m.3s. 

Barcelona  e  =  +24m.l3s.  Toledo  MNW  =  +44-2m.  Granada  LM  = 

+  10m.46s.  Coimbra    cPE?  = +4m.55s.,      ePN?  = +5m.55s.,      eS?  = 

+  13m.52s.,   LN  = +39-4m.  San  Fernando  MN  = +47  •2m.  Ottawa 

e?E  = +43m.5s.,  L  = +55-6m.  Ann  Arbor  L  = +56-6m.  Chicago  e  = 

+  44m.35s.  Georgetown  eN?  =  +41m.35s.,  eE  =  +46m.358. 
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Oct.  16d.  Readings  also  at  Oh.  (Bidston),  2h.  (De  Bilt,  Hamburg,  and  Bergen), 
3h.  (Bergen,  Uccle,  and  Eskdalemuir),  4h.  (Uccle,  Eskdalemuir,  Oxford, 
Hamburg,  and  De  Bilt),  6h.  (Algiers),  lOh.  (near  Mostar),  loh.  (near 
Tacubaya),  I6I1.  (Batavia  and  Granada),  20h.  (Colombo). 

Oct.  17d.  6h.  37m.  548.     Epicentre  12°0N.  95°0E.  (as  on  1918  Dec.  16d.). 

A  =  -  085,  B  =  +  -974,  C  =  +  -208  ;  D  =  +  -996,  E  =  +  087  ; 

G  =  -  018,  H  =  +  -207,  K  =  -  -978. 

The  La  Paz  [P]  suggests  a  high  focus,  say  —  030,  and  if  the  epicentre  be  moved 
to  18"0X.  97°0E.,  as  on  1919  Sept.  8,  this  would  suit  all  the  observations 
except  those  of  Hong  Kong  and  Batavia.  If  by  chance  the  latter  were  1  min. 
in  error,  the  hypothesis  might  be  defended. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

a 

0 

m.  8. 

8. 

m.  B. 

8. 

m. 

m. 

Calcutta             X. 

12-3 

330 

3     5 

+    2 

7   25 

?L 

11-0 

15  0 

Colombo 

15-8 

252 

— 

— 

— 

— 

— 

11  1 

Kodaikaual 

17-3 

266 

9  30 

?S 

(9  30) 

+  125 

11  6 

14  0 

Hong  Kong 

210 

58 

4  43 

-10 

8  46 

+    2 

110 

141 

Batavia 

21-6 

150 

4  54 

-    6 

— 

— 

i  120 

— 

Simla                  N. 

25-2 

322 

e  5  48 

4-    8 

— 

— 

— 

— 

Manila 

25-5 

83 

e  5   28 

-15 

— 

— 

i  13-7 

17-4 

Taihoku 

28-2 

62 

e  5     9 

-61 

— 

— 

— 

Zi-ka-wei 

310 

48 

— 

— 

e  11   33 

-18 

(e  15-8) 

20-2 

Nagasaki 

380 

52 

21      5 

?L 

— 

— 

(21-1) 

— 

Kobe                   E. 

42-8 

51 

— 

— 

— 

— 

28-5 

Osaka 

431 

51 

7      0 

-79 

— 

— 

— 

30-7 

Tokyo 

46-7 

50 

— 

— 

— 

— 

e  24-9 

— 

Melbourne 

68-3 

139 

— 

— 

— 

— 

e  25-4 

43-4 

Konigsberg 

71-2 

325 

— 

— 

e  20  37 

-    3 

— 

471 

Up  sal  a 

73-3 

330 

11    40 

+    2 

21      0 

-    6 

6  40-9 

46-9 

Vienna 

73-5 

316 

e  11   41 

+    2 

e  21   46 

+  38 

e  40-1 

49-4 

Rocca  di  Papa 

76-3 

312 

e  12  54 

+  57 

25   24 

? 

e  36-4 

56-3 

Florence 

77-2 

315 

— 

— 

— 

— 

49  1 

Hambm^ 

77-4 

323 

e  12     2 

-    1 

e  21   56 

+    3 

e  47-1 

53-5 

Strasbourg 

79-2 

319 

— 

— 

— 

e  461 

De  Bilt 

80  0 

320 

12   24 

-f    2 

e  22   29 

0 

e  421 

55-0 

Dyce                   N. 

83-7 

328 

23   25 

?S 

(23   25) 

+  19 

46-3 

52-9 

Kew 

83-8 

321 

50      6 

?L 

— 

— 

(501) 

59-1 

Oxford 

84-4 

321 

— 

— 

22   54 

-18 

46-9 

56-6 

Edinburgh 

84-6 

326 

— 

— 

e  33     6 

I 

48-1 

56  1 

Bidston 

851 

322 

— 

— 

— 

— 

— 

581 

Granada 

89-4 

309 

13      3 

-    9 

— 

— 

— 

— 

Coimbra 

92-2 

313 

e  18     6 

?PR, 

e  28     6 

?SR, 

e  50-1 



Victoria 

110-7 

27 

— 

— 

— 

— 

60-6 

67-1 

Ottawa 

1220 

351 

— 

— 

— 

— 

e  591 

— 

Toronto 

1241 

355 

— 

— 

— 

— 

78-7 



Ann  Arbor 

125-7 

357 

— 

— 

— 

— 

e  62-1 

— 

La  Paz 

163-1 

253 

20  29 

[+191 

— 

— 

— 

Additional  readings  and  notes:  Batavia  gives  also  i=+13m.34s.  and 
+  16m.52s.  Manila  MN  =+ 17  1m.  Zi-ka-wei  MX  = +20 -4m.  Naga- 
saki L  =  +23-3m.  Kobe  MN  = +26-6m.  Osaka  MN=+27-2m. 
Konigsberg  IE  =+ 20m. 46s.,  MN=+421m.  Upsala  MN  = +44 -Om. 
Vienna  iPZ  =  + lira. 43s.  Hamburg  MN=+51-6m.  De  Bilt  MX  = 
+  49-6m.  Dyce  S  =  +34m.30s.  All  readings  have  been  diminished  by 
Ih.  Eskdalemuir  (A  =84°-7,  Az.  =323°),  gives  simply  7h.  Coimbra  e  = 
+  34m.6s.,  LN  =  +561m.  and  +65-lm.  Ottawa  e?  = +54m.68.,  LE  = 
+  72-6m. 


Oct.  17d.  9h.  56m. 

Os. 

Epicentre  1 

2' -OX.  9 

5°-0E. 

(as  at  Oh.). 

A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

0 

0 

m.  8. 

8. 

m.  s. 

8. 

m. 

m. 

Calcutta 

12-3 

330 

3   16 

+  13 

— 







Colombo 

15-8 

252 

— 

— 

— 



7-5 

10-5 

Kodaikanal 

17-3 

266 

6   18 

+  129 

— 



Hong  Kong 

21  0 

58 

— 

— 

— 



— 

13-0 

Batavia 

21  6 

150 

e  4  50 

-10 

— 



i  10-4 

— 

Manila 

25-5 

83 

e  6     0 

+  17 

— 



14-4 

15-9 

Zi-ka-wei 

31  0 

48 

— 

— 

e  12  50 

+  59 

— 

19-4 

Melbourne 

68-3 

139 

— 

— 

— 

e  31  4 

43-3 

Additional    readings :      Batavia 

gives 

also 

iE  =  +6m.358., 

i=  +13m.l6s. 

Zi-ka-wei  MN  =  +22  1m. 
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Oct.  17d.  Readings  also  at  .Sh.  (near  Taihoku),  oh.  (near  Lick),  6h.  (Malaga), 
8h.  (near  Honj,'  Kong),  llh.  (near  Tacubaya),  12h.  (near  Port  au  Prince 
and  near  Oaxaca),  16h.  (Delira  Dun,  Port  an  Prince,  and  near  Algiers), 
nil.  (Colombo,  Manila.  Hong  Kong.  Calcntta,  Malaga,  Almeria,  and  near 
Granada),  18h.  (Zi-ka-wei,  and  Batavia),  21h.  (Batavia,  Manila,  and 
Calcutta). 


Oct.  18d.      Readings  at  2h.  (near  Tortosa  and  near  La  Paz),  3h.  (near  Taihoku), 
6h.  (near  La  Paz),  13h.  (Manila),  22h.  (Manila),  23h.  (near  Tillis). 


Oct.  19d.      Readings  at  Oh.  and  Ih.  (Tiflis),  3h.  (near  La  Paz),  4h.  (Titiis),  14h. 
(Eskdalemuir,  Hambiu'g,  Tiflis,  and  near  Batavia). 


Oct.  20d.  20h.  22in.  48s.      Epicentre  37'-0N.  10=-0W. 

A  =  +  -787,  B  =  -  139,  C  =  +  -602  ;  D  =  -  174,  E  =  -  -985  ; 

G  =  +  -593,  H  =  -  105,  K  =  -  -799. 

A       Az.  P.       0-C.         S.         O-C.        L.  M. 


o 

o 

m.  s. 

s. 

m.  s. 

B. 

m. 

m. 

San  Fernando 

31 

100 

0   51 

+    2 

1   24 

_    2 



30 

Coimbra 

3-5 

21 

1      2 

+    7 

1   37 

0 

1-8 

1-8 

Malaga 

4o 

92 

1    59 

?S 

(1   59) 

—    5 

— 

Granada 

51 

86 

i  1    21 

+    2 

i  2   24 

+    4 

i  2-5 

3  0 

Toledo 

5-5 

57 

1    26 

+    1 

2   35 

+    4 

e  3  0 

3-5 

Almeria 

61 

89 

1   33 

0 

— 

— 

Alicante 

7-6 

77 

1   37 

-18 

— 

— 

— 

— 

Tortosa 

90 

62 

3   19 

?S 

(3    19) 

-44 

41 

4-3 

Barcelona 

10-4 

61 

e  5      2 

I 

6    12 

?L 

(6-2) 

— 

Moncalieri 

15-6 

53 

— 

— 

— 

— 

e  8-4 

— 

Uccle 

17-2 

32 

e  4     6 

-    1 

e  7   36 

+  14 

e  8-7 

— 

Rocca  di  P 

a  pa 

181 

68 

i  4   17 

-    1 

— 

— 

e  11-9 

— 

De  Bilt 

18-5 

30 

— 

— 

8     5 

+  14 

e  9-4 

11-3 

Pompeii 

19-4 

71 

e  9   22 

?L 

— 

— 

(e9-4) 

— 

Vienna 

z. 

22-3 

51 

5      1 

-    8 

— 

— 

— 

Additional    readings    and    notes:       San    Fernando    gives    also    MN  =  +3"in. 
Granada  MX  =  +2-7m.  Toledo  MX=+40ni.,  MZ  =  +3-7ni.  Barce- 

lona  i=+6m.7s.  De   Bilt   MN  =  +10-9m.,   MZ  =  +12-9m.  Vienna 

reading  is  given  as  at  21h. 


Oct.  20d.  Readings  also  at  Ih.  (Tifiis  (2)  and  near  Manila).  4h.  (La  Paz),  7h. 
(near  Mizusawa  and  Tokvo).  8h.  (Mizusawa,  Tokyo,  and  I^a  Paz),  9h. 
(La  Paz),  13h.  (near  Manila),  22h.  (Florence). 


Oct.  21d.  Readings  at  Oh.  (near  Barcelona  and  Tortosa),  8h.  (Lick),  14h.  and 
15h.  (near  Tifiis),  18h.  (Moncalieri),  20h.  (Manila  and  Strasbourg),  22h. 
(Manila  and  La  Paz). 


Oct.  22d.  Readings  at  Ih.  (Moncalieri),  (ih.  (La  Paz,  Tortosa.  Almeria,  Toledo, 
and  near  Granada),  8h.  (Colombo,  Zi-ka-wei,  and  Tiflis),  17h.  (Manila 
and  near  Nagasaki). 


Oct.  23d.  Readings  at  Ih.  (Batavia),  2h.  (La  Paz),  3h.  (near  Manila),  61i. 
(Ootomari,  Tokvo,  and  near  Mizusawa),  17h.  (Zi-ka-wci  and  near 
Tacubava  (4)  ),  i8h.  (Hong  Koug  and  De  Bilt),  20h.  (near  La  Paz),  22h. 
(Tortosa). 


L 
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1922.     Oct.  24d.  21  h.  21m.  Os.       Epicentre  47°  3N.  151°  5E. 


A  =  -096,  B^ 


(as  on  1922  May  6d.). 
+  •324,  C=  +-735  ;  D  = 


G  = 


•646, 


•477,   E  =  +-87£ 
H  =  +-351,  K=  -678. 


A  depth  of  focus  O^OIO  is  assumed  (see  Note  at  end). 


Corr. 

for 

Focus 

A 

Az. 

F 

O-C. 

S 

O-C. 

L. 

M. 

• 

, 

^ 

ni. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Ootoniari 

0 

0 

6 

0 

267 

40 

+  8 

_ 

- 



30 

38 

Miziisawa           E. 

-0 

1 

11 

1 

226 

43 

-   1 

4 

37 

-17 

— 

— 

Tokyo 

-0 

2 

14 

5 

221 

20 

-10 

6 

15 

0 

e9^2 



Kagoyn 

-0 

3 

16 

3 

227 

42 

-10 

i6 

541 

-    1 

69 

70 

Osaka 

-0 

3 

17 

4 

230 

11 

+  5 

i7 

29) 

+  9 

7-5 

9-8 

Kobe 

-0 

3 

17 

6 

230 

6 

-   3 

|7 

23) 

-   2 

7^4 

7-8 

Nagasaki 

-0 

4 

21 

9 

236 

1 

+  2 

(8 

59) 

+  4 

90 

9-2 

Zi-ka-wei 

-0 

6 

28 

0 

246 

i  5 

58 

-    4 

e  10 

36 

-12 

— 

16-2 

Taihoku 

-0 

7 

32 

5 

237 

20 

-25 

12 

14 

-r    9 

167 



Hong  Kong 

-0 

8 

38 

9 

242 

26 

-13 

13 

17) 

-22 

133 

220 

Manila 

-0 

8 

41 

4 

229 

e  7 

43 

-17 

- 

_ 







8itka                  E. 

-0 

9 

43 

6 

50 

8 

5 

-11 

14 

34 

-10 

209 

23-9 

Honoliihi            N. 

- 1 

0 

48 

0 

104 

i8 

37 

-10 

i  15 

30 

-11 

22-0 

22^1 

Victoria 

—  1 

1 

54 

1 

55 

(9 

41) 

-rl5 

_ 

_ 

— 

9-7 

30-8 

Calcutta            E. 

—  1 

1 

55 

6 

269 

9 

40 

-   4 

17 

40 

+  25 

26-3 



N. 

-  1 

1 

55 

6 

269 

9 

50 

'  14 

17 

28 

+  13 



— 

Simla                  E. 

_  1 

2 

57 

5 

282 

9 

30 

-18 

19 

42 

4  124 

e32-6 



N. 

—  1 

2 

57 

5 

282 

9 

48 

0 

17 

36 

-   2 

e34^9 

— 

Berkeley         e.n. 

—  1 

2 

60 

9 

65 

e  10 

13 

~  3 

18 

25 

+  6 

e29-4 

359 

I.ick                   N. 

- 1 

2 

61 

7 

65 

e  10 

14 

-   2 

i  18 

35 

+   5 

i  28-5 

34-2 

Batavia 

_  1 

2 

66 

4 

230 

i  10 

48 

-r    2 

i  19 

28 

+   1 

e330 



Upsala 

—  1 

2 

66 

5 

337 

i  10 

51 

4-  4 

_ 

- 



e32^3 

40-2 

Bombay 

—  1 

3 

68 

7 

276 

12 

6 

+  66 

21 

9 

+  74 

36-7 

42-9 

Bergen 

-1 

3 

68 

8 

345 

i  11 

11 

+  10 

(20 

10) 

+  14 

20-2 

— 

Konigsberg       e. 

—  1 

3 

69 

8 

332 

11 

13 

+  5 

20 

15 

+  7 

— 

430 

N. 

—  1 

3 

69 

8 

332 

11 

11 

+  3 

20 

10 

+  2 

— 

— 

Tiflis 

—  1 

3 

69 

9 

310 

e  12 

13 

+  65 

i22 

15 

+  66 

37-0 

44-2 

Kodaikanal 

_- 1 

3 

71 

7 

268 

12 

36 

+  77 

(21 

18) 

+  47 

21-3 

21-6 

('olonibo 

—  1 

3 

72 

5 

263 

11 

30 

+  6 

(21 

12) 

+  32 

212 

22-5 

Uyce                   N. 

—  1 

3 

73 

2 

347 

11 

33 

+  4 

20 

56 

+  7 

— 

36-5 

Hamburg 

- 1 

3 

74 

0 

338 

i  11 

37 

+  3 

i  21 

3 

+  5 

e37^0 

430 

Edinburgh 

—  1 

3 

74 

7 

347 

e  11 

44 

+  6 

i21 

9 

+  2 

36^0 

47-8 

Eskdalemuir 

—  1 

3 

75 

2 

347 

i  11 

45 

+   4 

21 

16 

+  3 

36-5 

— 

De  feilt 

—  1 

3 

76 

5 

340 

i  11 

54 

+  4 

i21 

34 

+  6 

e360 

44-2 

Chicago 

—  1 

3 

76 

7 

41 

i  13 

27 

+  96 

i  22 

39 

+  69 

36^8 



Vienna 

—  1 

3 

76 

8 

332 

i  11 

55 

+   3 

21 

34 

+  2 

e355 

510 

Bidston 

—  1 

3 

77 

0 

345 

12 

58 

4  65 

22 

35 

+  61 



23-3 

West  Biomwich 

_  1 

3 

77 

6 

345 

21 

40 

?S 

i21 

40) 

-   1 





I'^ccle 

- 1 

3 

77 

9 

340 

i  12 

1 

+  2 

21 

47 

+  3 

360 

44-6 

St.  Louis 

—  1 

3 

78 

0 

46 

i  12 

30 

+  31 

i  21 

48 

+  3 

e364 



Ann  .\rlior 

—  1 

3 

78 

2 

38 

12 

24 

+  24 

21 

42 

-   6 

472 



Oxford 

—  1 

3 

78 

3 

345 

i  12 

2 

+   1 

i  21 

49 

0 



Kew 

—  1 

3 

78 

3 

345 

22 

0 

?S 

(22 

Oi 

+  11 



500 

Belgi^ade 

—  1 

3 

78 

4 

327 

i  12 

5 

+  3 

i  21 

49 

-   1 

e  40-5 

552 

Ottawa 

_  1 

3 

78 

5 

31 

12 

26 

+  24 

21 

49 

-   2 

400 



Toronto 

—  1 

3 

78 

6 

35 

13 

18 

+  75 

22 

36 

+  44 

e418 

59-8 

Strasbourg 

—  1 

3 

79 

1 

337 

i  12 

7 

+   1 

i22 

3 

+  5 

38-0 

470 

Tnnsbi-uck 

—  1 

3 

79 

2 

335 

i  12 

8 

+  2 

e22 

2 

+   3 

e380 



Zurich 

—  1 

3 

80 

0 

336 

i  12 

12 

+   1 

i  22 

9 

+  1 



Paris 

—  1 

3 

80 

2 

341 

i  12 

14 

+  2 

i22 

12 

+  1 

430 

460 

Mostar 

—  1 

3 

80 

5 

327 

i  12 

17 

+  3 

e21 

8 

-66 

e410 



Northfield 

—  1 

3 

80 

6 

30 

12 

45 

+  30 

22 

20 

+  5 

e380 



Besancon 

—  1 

3 

80 

8 

338 

0  12 

25 

•f  9 

22 

21 

+  3 

290 



Ithaca 

—  1 

3 

80 

8 

34 

0  12 

30 

+  14 

22 

10 

-  8 

35-0 



Sydney 

—  1 

3 

81 

1 

180 

13 

30 

+  72 

22 

24 

+  3 

31-2 

38-2 

I.p  Mans 

—  1 

3 

81 

5 

342 

24 

0 

+  95 



480 

Moncalieri 

—  1 

3 

82 

4 

336 

12 

22 

-  4 

22 

30 

-   9 

374 

500 

Florence 

-1 

3 

82 

4 

333 

12 

19 

-   7 

22 

23 

-16 



41-5 

Eordham 

- 1 

82 

8 

34 

el2 

28 

+   1 

e22 

36 

-   3 

350 

Athens 

—  1 

82 

9 

321 

12 

26 

-   2 

i22 

36 

-  5 

e450 

47-4 

Buy  de  l)6me 

- 1 

82 

9 

340 

12 

30 

+   2 

22 

40 

-   1 

470 



Adelaide 

—  1 

83 

1 

191 

e  11 

0 

-89 

(e22 

30) 

-13 

1225 

22-8 

Georgetown      k. 

- 1 

83 

5 

37 

e  12 

38 

+  7 

i  22 

44 

-   3 

e378 



»N. 

-1 

83 

5 

37 

el2 

36 

-f  5 

22 

44 

-   3 

48-4 

— 

Continued  on  next  page. 
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Oorr. 

for 

Focus 

A 

Az. 

P. 

O-C 

p 

O-C. 

L. 

M. 

„ 

p 

g 

ni. 

s. 

s. 

m. 

s. 

s. 

Ul. 

m. 

Washington 

-14 

83-5 

37 

13 

43 

+  72 

23 

47 

+  60 

40-3 

_ 

Rcjcca  di  Papa 

—  r4 

83-8 

330 

i  12 

31 

-   1 

e22 

42 

-  8 

34-3 

58-9 

Pompeii 

- 1'4 

840 

329 

12 

15 

-19 

22 

35 

-18 

320 

46-0 

Marseilles 

—  r4 

84-6 

337 

e  12 

45 

+  8 

23 

0 

+   1 

42-0 

54-0 

Melbourne 

— 14 

85-3 

185 

13 

6 

+  25 

i  23 

6 

-  2 

39-0 

41-4 

Perth 

— 1"4 

85-5 

210 

13 

6 

+  23 

(23 

8) 

-   1 

23-1 



Hehvan 

—  r4 

860 

312 

i  12 

42 

-   4 

22 

58 

-17 

— 

57-1 

Barcelona 

- 14 

87-2 

338 

12 

50 

-  2 

123 

24 

-  4 

41-7 

50-8 

Tacubava 

—  r4 

88-1 

64 

12 

6 

-51 

22 

11 

-87 

— 



Tortosa 

— 1'4 

88-2 

339 

12 

49 

-   9 

23 

13 

-26 

400 

51-2 

Toledo 

—  r4 

90-2 

343 

12 

59 

-10 

23 

25 

-36 

e38-2 

56-7 

Coimbra            e. 

— 1'4 

90-8 

346 

12 

55 

-17 

23 

26 

-41 

c  39-3 

53-5 

X. 

— 14 

90-8 

346 

— 

— 

- 

- 



44-0 

55-7 

Wellington 

- 1'4 

910 

164 

e  13 

42 

+  28 

23 

18 

-52 

42-0 

440 

Algiers 

~  14 

91-3 

335 

13 

6 

-   9 

23 

21 

-52 

37-0 

57-5 

Granada 

- 14 

92-6 

341 

i  13 

20 

-   2 

24 

16 

-10 

33-0 

38-8 

Rio  Tinto 

—  r4 

92-7 

344 

25 

0 

?S 

(25 

0) 

+  33 



58-0 

San  Fernando 

- 1'4 

93-9 

343 

13 

12 

-18 

23 

48 

-52 

46-0 

58-2 

La  Paz 

— 

135-2 

60 

i  19 

28 

[-  2- 

33 

6 

y 

65-0 

67-2 

La  Quiaca          e. 

— 

140-9 

63 

22 

48 

?PR, 

- 



28-9 

30-2 

Cape  Town 

— 

142-5 

274 

19 

30 

[-14- 
+  42= 

- 

- 

— 

70-0 

89-5 

Andalgala         n. 

— 

144-6 

70 

20 

30 

- 

- 





70-2 

Pilar                  E. 

— 

1490 

73 

20 

54 

+  60' 

- 

- 

— 

78-3 

86-0 

N. 

— 

149-0 

73 

21 

0 

+  66' 

- 

- 

— 

81-3 

84-4 

CipoUetti 

— 

150-3 

88 

22 

42 

'PR, 

- 

— 

45-5 

46-3 

Additional  readiufjrs  and  notes  :    Ootomari  trives  also  MN  =  -^3-4m.  Mizu- 

sawa  SX=+4ni.38s.  Xagoya  MX=-^7-4ni.  Osaka  MN  =  +7-5ni. 

Kobe  MN  =  +7-7m.  Naurasaki  MX  =  —  9  4ni.      Readings  all  ^-iven  as  at 

19h.  Zi-ka-Nvei    MX  =+17 -2m..    T„  =21h.21m.3s.  Sitka    SRiX  = 

+  17m.59s.,     MX  =  +lS-6m.,      T,,  =21h.20m.54.s.  Honolulu     iPR.N  = 

+  10m.29s.,     To=21h.20m.56s.  Berkeley     iPZ  =  +  lUm.l2s.  Lick 

ePZ  = +10m.l2s.,      ePE  =  +  10m.20s.,      iZ  =  +  10m.39s.  Batavia      i  = 

+  13m.48.s.    and     +40m.24s.  Upsala    iX  = +21m.25s..    MX  =  +41-2m. 

BerH:en    .S  = +15m.29s.    (?PR,).  Tiflis    e=+13m.l6s.    and     +lSni.lOs., 

eX  =  +31m.50s.,  MX  =  +65-7ni.      All  readings  friven  as  on  25d.  Konisis- 

bersr  PZ= +llm.l2s.,  PR.>  -  +  IGm.lOs.,  PS  = +20m.58s.,  SR,  = +29m.20s. 
Colombo   S=+17m.42s.  Hamburg:   PS  = +21m.48s.,   SR,  = +2()m.48s., 

SR,= +30ni.48s..    To  =21h.21m.lOs.  Edinbtu'^'h    i  =  +21m.56s.,    SR,  = 

+  26m.44s.  Eskdalemiiir  PR,  =  -lom.lOs.  Ue  Bilt  MX  =  +43-0m., 

MZ=+o3-8m.  Chicaaro     PR,  =  +  16m.30s.,     PR,  =  +  18m.30s..     SR,  = 

+  27m.47s.  Vienna   iX  =  +  12m.26s.,   PR,  =  +  15m.24s.,   iE  =  +19m.4s., 

iX  =  +21m.0s.,     i=+22m.6s.,     PS  = +22m.24s.,     iE  = +25m.56s.,     SR,X  = 

+  26m.o7s.,    iX  = +27m.38s.  Bidston    readiuss    are    s'iven    as    at    20h. 

Uccle      SR,  = +27ni.48s.,      MX  =  +45-lm.  Oxford      PR,  =  +  15m.37s. 

Belfnade    PR,  = +12m.l0s.,    PR,  =  +  13ni.22s.,    SR,E  = +22m.l8.,    SR,X  = 

+  22m.los.,     SR.E  = +22m.33s.,     SRoX  = +22m.38s.  Ottawa     PR,  = 

+  15m.36s.,     T„  =21h.22m.3s.  Toronto     e=+27m.24s..     L=+34-4m. 

Strasbonrs-  iP=+12m.8s.  and  +12m.9s.,  MX  =  +54-8m.,  T„  =211i.21m.9s. 
Innsbruck  PS  =+ 23ui.0s.  Paris    +  23in.0s.,  MX  = +45m.0s.  Ithaca 

PR,  =  +15m.43.s.,  L  =  +4G0m.  and   +53-0ni.  Moncalieri  MX  =  +52-2m. 

Fordham    eE  =  +22ni.8s.  Athens    PR,  =  +  15m.58.s.,    iSE  =  +  22m.41s., 

iX  =  +  23m. 24s.  and  +25m.36s..  iE  =  +25in.41s.,  MX  =  +51 -9m.  Adelaide 
e=+21m.Us.  Rocca   di   Papa   iSX  =  +  22m.46s.  Melbotn-ne   SR,  = 

+  28m.3fis.,    SR.,  = +32m.l3s.  Perth    SR,  = +20m.26s.  Barcelona 

PR,?  =  +]7ni.Us.,      PS  =  +24m.4s.,      MX  =  +51 -om.  Coimbra      iE  = 

+  23m.51s.,  and  +24m.39s.,  T„  =21h.21m.21s.  Orisriu  at  52'-5N.  159°0W. 
Wellington  ePR,  = +16m.42s.,  e=+21m.0.s.,  SR,  =  +  29m.30s.  Granada 
PR,= +23m.38s.,    PS  = +24m.42s.,    T„ -21h.21m.20s.  San    Fernando 

MX  =  +65-5m.       La  Paz  PR,  =  +22m.33.s.,  i  =  +23m.32s.,  T„  =21h.22m.25s. 

Note  on  the  assumption  of  focal  depth  +010  :  There  are  four  sood 
groups  of  stations  in  mean  azimuths  61°,  230°,  263',  and  341°.  Without  the 
assumption  the  mean  errors  in   A  would  be  all  negative,  viz.,   — 1°-4,   — 0°-7, 

—  0°-8.     —  0°-9    respectively.      With    the    assumption    these    become     —  0°-3, 

—  0°-2,  +0°-3,  +0'-4.  Thev  suggest  a  slight  displacement  of  the  epicentre, 
say  to  47°  OX.  151  -8E. 

Oct.  24d.  Readings  also  at  3h.  (La  Paz),  8h.  (La  Paz  and  Zi-ka-\vei),  lib.  (Inns- 
bruck, La  Paz,  Port  au  Prince,  and  near  Balboa  Heights),  J!)h. 
(Moncalieri),  22h.  (Manila). 


Oct.  25d.      Readings  at  Oh.  (near  Balboa  Heights),  3h.  and  4h.  (Moncalieri 
and  17h.  (La  Paz),  221]u  (Denver). 


9h. 
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Oct.  '26d.      Readings  at  14h.  (near  Oaxaca,  Taciibaya,  and  Vera  Cruz),  16h.  (near 
La  Paz),  17h.  (Fordham). 

Oct.  27d.  Uh.  22m.  40s.      Epicentre  23°-3N.  122°-0E.  (as  ou  1922  July  2d.). 

A  =  -  -487,  B  =  +  -779,  C  =  +  -396  ;  D  =  +  -848,  E  =  +  -530  ; 

G  =  -  -209,   H  =  +  -335,  K  =  -  -918. 


A 

Az. 

P. 

0-C. 

S. 

O-C 

L. 

M. 

g 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Taihoku 

1°8 

345 

0  39 

+  11 

— 

— 

0-9 

11 

Hokoto 

2-3 

276 

— 

— 

1      3 

0 

1-5 

2-3 

Hongr  Kong 

7-3 

264 

1    50 

-    1 

— 

— 

3-7 

6-8 

Zi-ka-wei 

7-9 

356 

i  1   52 

-    8 

c  3   39 

+    5 

— 

5-2 

Manila 

8-8 

186 

e  2  20 

+    7 

— 

— 

i  5-2 

6-4 

Kobe 

161 

42 

e  4   34 

+  41 

— 

— 

e  11-4 

16-9 

Osaka 

16-3 

43 

4   16 

+  20 

(7   29) 

+  27 

7-5 

9-9 

Tokyo 

19-7 

47 

e  5     8 

+  31 

e  8  59 

?L 

(e  9-0) 

15-6 

Calcutta         E. 

310 

275 

7    15 

+  37 

12   15 

+  24 

18-5 

— 

Batavia 

33  0 

210 

6   45 

-11 

i  12     9 

-15 

23-3 

— 

Simla              X. 

40-4 

291 

— 

— 

— 

— 

e  21  0 

— 

Colombo 

43-7 

256 

9   56 

+  92 

(14     8) 

-50 

14  1 

34-8 

Kodaikaual 

44-4 

261 

27    50 

?L 

— 

(27-8) 

— 

Sydney 

63  0 

153 

27    44 

? 

— 

— 

37-8 

38-8 

Melbourne 

64-8 

160 

— 

— 

19  32 

+    9 

29-4 

45-6 

Tiflis 

65 -5 

308 

— 

— 

— 

— 

e  40-3 

43-2 

Honolulu 

72-9 

74 

— 

— 

e  21   20 

+  19 

e  34-3 

— 

Konigsberg 

77-4 

325 

i  12   12 

+    9 

— 

— 

e  41-3 

48-3 

Bergen 

82-0 

335 

37   35 

I 

47   35 

i 

521 

— 

Vienna 

82-5 

321 

e  12  20 

~h 

e  22  56 

•+    4 

e  46-3 

55-3 

Hamburg 

83-5 

326 

e  12  41 

+    2 

— 

— 

e  42-3 

54-4 

Innsbruck 

86-0 

321 

e  12  50 

-    3 

— 

— 

e  46-3 

— 

De  Bilt 

86-7 

326 

12  43 

-14 

23    11 

-27 

e  40-3 

55-2 

Strasbourg 

87-4 

322 

e  12  50 

-11 

e  23      9 

-36 

48-3 

57-4 

Victoria 

87-7 

37 

— 

— 

— 

— 

49-3 

57-2 

Uccle 

87-8 

325 

e  12  56 

-    8 

e  23   20 

-30 

e  40-3 

55-3 

Edinburgh 

88-3 

331 

— 

— 

e  23   20 

-35 

48-3 

56-8 

Eskdalemuir 

88-6 

331 

e  14   20 

; 

e  23   20 

-39 

43-3 

49-3 

Moncalieri 

89-3 

320 

e  12   19 

-53 

24     9 

+    3 

47-1 

620 

Kew 

89-8 

329 

— 

— 

— 

— 

— 

59-3 

Bidston 

89-8 

331 

— 

— 

42   45? 

«L 

(42-8?) 

59-8 

Paris 

900 

324 

— 

— 

— 

— 

e  48-3 

57-3 

Oxford 

901 

329 

— 

— 

— 

— 

30-3 

57-3 

Barcelona 

94-7 

319 

— 

— 

— 

— 

e  531 

611 

Tortosa           n. 

95-9 

320 

— 

— 

— 

— 

e  47-3 

62-3 

Al2:iers 

96-8 

315 

— 

— 

— 

— 

e  61-3 

64-8 

Toledo 

99-2 

321 

— 

— 

— 

— 

e  52-3 

64-3 

Coimbra 

101-4 

324 

— 

— 

— 

— 

e  53-3 

— 

Rio  Tinto 

102-2 

321 

58   20 

?L 

— 

— 

(58-3) 

69-3 

San  Fernando 

102-8 

320 

21    20 

?PR, 

— 

— 

— 

690 

Ottawa 

109-4 

12 

— . 

— 

— 

— 

e  52-3 

— 

Toronto 

110-2 

15 

— 

— 

— 

— 

e  69-5 

76-1 

Ann  Arbor 

110-2 

19 

— 

— 

— 

— 

e  57-3 

— 

Ithaca 

112-0 

14 

— 

— . 

— 

— 

68-3 

— . 

Cape  Town 

113-5 

242 

— 

— 

— 

— 

— • 

70-8 

La  Paz 

168-3 

57 

19  57 

[-17] 

— 

— 

84-3 

107-4 

Additional  readings  and  notes  :    Zi-ka-wei  gives  also  MN  =  +4  •4m.  Manila 

MN  =  +7-2m.  Kobe   MN=+18-5m.         Readings  given   as   at   16h. 

Osaka     MN  =  +10-9m.  Tokyo     MN  =  +13-6ra.  Calcutta     PN  = 

+  7m.l0s.  Bergen   e=+42ra.35s.    and    +44ni.5s.  Hambui-g   MZ  = 

+  52-8m.,  Mi\  =  +54-lm.  De  Bilt  ePR.Z  =  +16m.lOs.,  MNZ  =  +56-5m. 

Strasbourg    MN  =  +64-8m.  Uccle    SRi  = +29ni.20s.  Eskdalemuir 

SR,?  = +33m.50s.,  MN  = +57-3m.  Moncalieri  MN  = +67  Im.  Paris 

MN  =  +63 -3m.       Toledo  MNW  =  +65 -3m.       San  Fernando  MN  =  +64 -5m. 
Ottawa  LE  =  +58-3m. 


Oct.  27d.  Iteadings  also  at  Oh.  (Lick),  Ih.  (near  Tokyo  and  Mizusawa),  lOh. 
(near  Lick  and  Berkeley),  13h.  (near  Tacubaya  and  near  Nagasaki), 
14h.  (Taihoku  and  Zi-ka-wei),  15h.  (near  Oaxaca),  16h.  (near  La  Paz). 

Oct.  28(1.  Headings  also  at  5h.  (near  Mizusawa),  7h.  (Pilar  and  Aiidalgiila),  8h. 
(Cipolletti  and  La  I'az),  llh.  (Ba»avia),  17h.  (De  Bilt),  18h.  (near  Mostar), 
19^.  (Batavia),  22h.  (La  I'az  and  Nagasaki). 
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Oct.  29d.  Readings  at  Oh.  (La  Paz  (2),  ueai-  Osaka,  a  id  Kobe,  aud  near  Balboa 
Heights),  Ih.  (Naarasaki),  llh.  (near  Lick),  13h.  (near  Manila),  18h. 
(Apia),  20h.  (near  Manila). 


Oct.  3(Jd.  13h.  oui.  30s.      Epicentre  13'-5X.  113'-0E.  (as  on  1917  Nov.  24d.). 

A=--777,   B  =  +  085,  C  =  +  -233  ;  D  =  +  -602,  E  =  +  -799  ; 

G  =  -186,   H  =  +140,  K  =  --972. 

A        Az.          P.        O-C.         S.           0-C.         L.  M. 

o         0          m.  s.          s.         m.  s.           s.            m.  m. 

Manila                       21-4      276      e  o     2      -r    4        (9     4)       -rll          91  9-2 

Osaka                         22-3     343          5     3-6          —                —           —  10-7 

Tokyo                        22-4     353          6     8      -f58        11   28         2L        (llo)  — 

Zi-ka-wei                   26-6     315      e  5  46      -    8      c  9  43        -50           —  16-8 

Adelaide                    48-6      185          —              —         —                —    e  190  25-5 

Melbourne                51-3      178          —              —    e  19   18        ?SRi         —  28-1 

Victoria                     82-4        41          —              —         —                —       39-5  45-9 

Uccle                        106-3     334          —              —         —                —    e50-5  — 

Strasboiu'g              106-4     330          —              —         —                —    e57-5  — 

Toronto                   1110       31      e  7   12          ?            —                —       32-9  — 

La  Paz                     149-8      100        19  56        [  0]        —                —           —  — 

Additional    readings:       Manila    gives    also    MX=-f9-3m.             Osaka  MX  = 

+  12-4ni.            Adelaide  eSRa?  = +15m.0s.,  e=+22m.42s.            Toronto  L  = 
-fl5-7m. 


Oct.  30d.  Readings  also  at  Ih.  (Victoria  aud  Toronto),  2h.  (Ithaca,  Georgetown, 
Ottawa,  Chicago  (2),  Victoria,  aud  Toronto),  31i.  (Ottawa),  4h.  (Florence), 
6h.  (Calcutta).  13h.  and  22h.  (Granada). 


Oct.  31d.  Readings  at  Ih.  (near  Nagasaki),  4h.  (La  Paz),  5h.  (Zi-ka-wei,  near 
Taihoku,  and  near  Mizusawa).  13h.  (Tiflis  and  near  Mizusawa),  20h. 
(near  Tokyo  aud  Mizusawa)  211i.  (near  Osaka  and  Kobe),  22h.  (near 
Mizusawa). 


Nov.  Id.  Readings  at  Oh.  (De  Bilt,  Uccle,  and  Hong  Kong),  5h.  and  8h.  (La  Paz), 
9h.  (near  Tokvo  aud  Mizusawa),  17h.  (near  Mizusawa),  19h.  (near 
Athens).  22h.  (La  Paz). 


Nov.   2d.      Readings  at    Ih.   (near  Tokyo),  4h.  (Chicago),   16h.   (Tokyo  aud  near 
Mizusawa),  17h.  (uear  Mizusawa),  18h.  (La  Paz). 


Nov.  3d.  12h.  50ni.  10s.      Epicentre  7^-OS.  128° -3E.  (as  on  1921  Mar.  30d.). 

A  =  -  -614,  B  =  +  -778,  C  =  -  -132  ;  D  =  -f  -785,  E  =  +  -620  ; 

G  =  4-082,   H  =  --104,  K  =  --991. 

The  depth  of  focus  0-040  as  assumed  for  1921  March  30d.,  is  retained.     See  note 
at  end. 

Corr. 

for 

Focus  A  -^z-  P-  O-C.  S.  O-C.  L.  M. 

,  ^           ,  in.    s.  s.  m.    s.  s.  m.  m. 

Batavia            n.       -1-7  21-3  272  i  4    57  -(-21  —  —  —  — 

Manila                        -19  233  342  e  4    56  -  2  e8      0  -53  i  8-8  9-0 

Hong  Kong              -28  32-9  336  7    59  ?  —  _  _  _ 

Svdnev                       -29  337  143  11     50  ?S  (11    50)  -H  2  180  19-3 

Melbourne                 -29  338  154  -  —  U    50  0  158  200 

DeBih                         —  115-9  325  _  —  —  _  e  59-8  — 

La  Paz                           -  150-9  146  19    50  [-7]  —  —  (61-9)  — 

Additional  readings  and  notes  :    M a uila  gives  also  eS  =  -f8m.0s.  Melbourne 

!SR,  =  -f  13m.8s.  La  Paz  L  is  given  as  the  P  of  another  shock. 
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The  evidence  for  this  solution  may  not  seem  sufficient  to  warrant  it,  if  the 
shock  stood  alone.  But  direct  comparison  with  the  shock  of  1921  March  30 
gives  for  the  excess  of  the  present  readings 


of  P,  Batavia  +22s. 
of  S,  Manila     -    9s. 


Manila 
^^ydney 


2s. 
12s. 


La  Paz       [+10s.]. 
Melbourne   +12s. 


It  is  difficult  to  treat  these  as  other  than  accidental,  and  accordingly  we  may 
give  this  solution  the  benefit  of  the  former  copious  evidence. 


Nov.  3d.  Readings  also  at  i>li.  (Zi-ka-wei),  2h.  (near  Lick),  loh.  (near  Taihoku 
and  near  Miziisawa),  KJh.  (Zi-ka-wei),  18h.  (Cape  Town  and  near  Kobe), 
19h.  (De  Bilt  and  Eskdaleniuir),  22h.  (near  Mizusawa  and  Ootoniari), 
23h.  (De  Bilt). 


Xov.  4:d.  3h.  19m.  36s.      Epicentre  40'  oX.  122  -OW.  (as  on  1920  Mar.  20d.). 

A  =  -  -403,  B  =  -  (545,  C  =  +  -649  ;  D  =  -  -848,  E  =  +  -530  ; 

G  =  --344,   H  =  --551,   K  =  - -760. 


Berkeley 

Lick 

Victoria 

Chicago 

Ann  Arbor 

Toronto 

Ottawa 

Georgetown 

Washington 

Honolulu 

Eskdalemuir 

Stonyhiu-st 

De  Bilt 


A 

Az. 

P. 

o 

o 

m.  s. 

2(5 

186 

c  0   39 

31 

174 

i  1   31 

8-0 

354 

(2    12) 

25-8 

76 

28-5 

74 

— 

31-4 

70 

— 

33  0 

65 

— 

34-2 

79 

e  9  50 

34-2 

79 

— 

36  0 

250 

— 

710 

31 

— 

72-4 

33 

e  38   12 

76-7 

30 

— 

o-c. 


0-C. 


e  1      3 
(i  1   31) 


10   24 


?PRi        — 
—    e  14   19 


-    8 


Additional    readings:      Berkeley    gives    also    eLN=+l-6m., 
MN  =  +l-9m.  Lick  iPE  = +lm.34s.,        MN=+2-7m. 

(Milne-Shaw),    P=+lm.lOs.,     L=+l-6ni.,     M=-f3-6m. 
+  21-7m.         Georgetown  eLN  = +20  ^m.  Honolulu  LN  = 


m. 

i  1-7 

i  2  0 

2-2 

14-2 

e  14-5 

i  20-4 

e  20-4 

22-9 

19-9 

15-4 

38-4 

(e  38-2) 

e  37-4 


iLZ=  +l-7m., 
Victoria  E 
Ottawa  L  = 
+  15-5m. 


M. 


5-5 
3-7 


16-5 


Nov.  4d.  4h.  20m.  12s.     Epicentre  37°0N.  20°  oE.  (as  on  1922  July  2d.). 

A  =  +  -748,  B  =  +  -280,  C  =  +  -602  ;  D  =  +  -350,  E  =  -  -937  ; 

G  =  +  -564,   H  =  +  -211,  K  =  -  -799. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

2-S 

69 

0   53 

-i     9 

— 

— 

i  1-8 

2-3 

Pompeii 

5-9 

311 

1    48 

4  17 

2   18 

-23 

— 

5-3 

Mostar 

0  6 

343 

i  1    46 

+    5 

i  3   13 

+  13 

— 

3-3 

Hocca  di  Papa 

7-6 

311 

i  2     0 

+    5 

4   30 

?L 

(4-5) 

4-6 

Belgrade 

7-8 

0 

i  1   31 

-27 

i  3     4 

-27 

— 

3-8 

Florence 

9-8 

317 

2  34 

+    7 

5   17 

?L 

(5-3) 

7-3 

Vienna 

11-6 

346 

5   47 

?L 

8   42 

i 

i  9-5 

11-2 

11-6 

346 

5  55 

?L 

8   52 

? 

i  9-4 

11-8 

Hehvan 

11  6 

125 

e  2  54 

+    1 

(4   56) 

-13 

— 

18-3 

Moncalieri 

12-4 

314 

3     2 

-    3 

5   23 

-    6 

7-2 

11-6 

Leniberg 

131 

10 

e  3   19 

+    5 

— 

— 

e  6-4 

91 

Marseilles 

13-2 

304 

3    20 

+    4 

6      2 

+  13 

6-8 

8-8 

Zurich 

13-6 

324 

e  3    17 

-    4 

i  5   47 

-11 

— 

— 

Algiers 

13-9 

275 

i  3   23 

-    2 

6    16 

+  10 

9-8 

15-5 

Besanoou 

14-8 

318 

e  3   34 

-    2 

— 

— 

7-8 

— 

Strasbourg 

14-9 

326 

3   31 

-    7 

6   30 

0 

7-3 

11-7 

Barcelona 

14-9 

293 

e  3   34 

-    4 

e  6  34 

+    4 

6-8 

10-6 

Tortosa 

N.        16-0 

290 

3   47 

—    5 

6   45 

-10 

81 

15-4 

VoiUinued  &n  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

„ 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Paris 

17-6 

318 

e  4  36 

+  24 





9-8 

10-8 

Koiiigsbery: 

E.Z. 

17-8 

0 

i  4   10 

-   5 

7    27 

-   9 

e  8-8 

11-8 

X. 

17-8 

0 

i  4   16 

+    1 

7   29 

-   7 

e  10-8 

11-8 

Uccle 

18-0 

325 

e  4   16 

-    1 

e  7    31 

-    9 

9-6 

11-6 

Hamburj: 

181 

340 

i  4   16 

_    •> 

i  7   40 

_    2 

e  10-2 

12-8 

De  Bilt 

18-5 

330 

4   24 

+    1 

7    52 

+    1 

9-8 

13-8 

Graiiada 

19-2 

278 

i  4   32 

+    1 

i  8     6 

0 

12-8 

17-9 

Tiflis 

19-3 

68 

5    13 

+  40 

8  37 

+  29 

12-3 

13  6 

Toledo 

19-4 

286 

4   35 

+    1 

8     5 

—    5 

e  12-4 

15-5 

Kew 

20-6 

321 

7    48 

?S 

(7   48) 

-48 

— 

16  8 

Oxford 

21-3 

321 

4   55 

—    2 

8  38 

-12 

— 

— 

San  Fernando 

21-4 

277 

4   54 

-    4 

8  54 

+    1 

— 

201 

Coimbra 

K. 

22-8 

287 

4   56 

-19 

8   54 

-27 

14-3 

15-6 

X. 

22-8 

287 

— 

— 

19      1 

-20 

e  11-3 

16-2 

Upsala 

22-9 

357 

i  5      6 

-10 

i  9     9 

-14 

e  11-6 

16-8 

Stonyhurst 

231 

324 

— 

— 

— 

— 

9-8; 

141 

Bidston 

23  2 

323 

6    11 

+  52 

10    10 

+  41 

— 

18-4 

Eskdalemiiir 

24-4 

326 

i  4   54 

-38 

i  9     2 

-50 

12-4 

140 

Edinburgh 

24-7 

328 

5   28 

-    7 

i  9   44 

-13 

13  8 

20-3 

Dyce 

X. 

25  2 

331 

5   35 

—    5 

9   40 

-27 

— 

140 

Bergen 

25-3 

343 

— 

— 

e  9   48 

-21 

14-8 

— 

Additional     readings:       Athens    gives    also     PE  =  +lm.6s.,       iP  =  +lm.98., 
MN  =  +20m.,       T„=4h.l9m.57s.  Mostar     IPX  = +48s.  Rocca 

di  Papa  SN  =  +4m.24s.,  eL  =  +ll-3ni.  Belgrade  iPN  =  +58s.  Vienna 
gives  two  sets  of  readings,  the  first  being  partly  E  and  partly  Z,  the  other  N, 
also  we  have  iN  = +6m.38s.,  +7in.26s.,  and  +7m.57s.,  MZ=-rlO-6m. 
Helwan  S  is  given  as  PR,,  also  S=  —9m. 48s.  Moncalieri  MX  =  +9-3m. 

Strasbourg  PV  = +3in.33s.,  PX  = +3m.36s.,  and  PE  =  +3nK37s.,  MX  = 
+  100ni.  Barcelona  MX  =  +11 -2111.  Konigsberg  PZ,  MZ.  SE,  LE  are 

entered  in  the  line  EZ.  Uccle  P  =  +4m.20s.        '  De  Bilt  MX  =  +  I3-9m., 

MZ  =  +  14  ■2m.  Granada  MX  =  + 15  -gm.  Tiflis  e  =  +  1  lm.6s.,  MX  = 

+  12-9ni.  Toledo  MXW  =  -rl7-2ni.  San  Fernando  MX  =  +13 ■3m. 

Upsala  MX  =  +  15  •8m.  Eskdaleuuiir  MX  =  +13  ■8m. 


Nov.  4d.  Readings  also  at  4h.  (near  Mizusawa  and  Tokyo),  5h.  (La  Paz,  Chicago 
(2),  Porto  Rico  and  near  I'ort  an  Prince),  lOh.  (near  Marseilles  and  near 
Mizusawa),  18h.  (Hong  Kong,  Manila,  and  Zi-ka-wci),  19h.  (Do  Bilt), 
2 111.  (near  Mazatlan). 


Nov.  5d.  23h.  26m.  20s.      Epicentre  39    OS.  17    OAV.  (as  on  1921  Feb.  13d.). 


A  =  + 

-743, 

B  =  - 

■227, 

C 

-  -  -629  ;      D 

=  -  292, 

E  =  -■{ 

)56  ; 

G  =  - 

■602, 

H  --  +184,  K  = 

=  -777. 

A 

Az. 

P.       O  -C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s.         s. 

m.  s. 

s. 

m. 

m. 

Pilar 

E. 

38-5 

270 

7   34      -    8 

— 

— 

20-5 

26  6 

X. 

38-5 

270 

7   40      -    2 

— 

— 

21  2 

24  3 

Cipolictti 

39-2 

256 

15    16         ?S 

(15    16) 

+  82 

19^ 

22  4 

Mendoza 

41  5 

265 

14   28         JS 

(14   28) 

0 

24-'.» 

26  7 

La  Paz 

49  7 

282 

9      3-2 

i  16   22 

+   7 

24  7 

29-4 

Uccle 

91  8 

13 

—              — 

— 

— 

— 

557 

De  Bilt 

931 

16 

—              — 

— 

— 

58^7 

— 

Zi-ka-wci 

z. 

1454 

90 

e 

20    14    [+25] 

— 

— 

— 

— 

No  additional  readings. 


Nov.  5d.  Headings  also  at  Ih.  (Port  an  Prince),  2h.  (Kobe),  3h.  (Florence),  5h. 
(near  Mizusawa),  9h.  (Zi-ka-wei),  15h.  (Siuj).  17h.  (La  Paz),  18h.  (2)  and 
19h.  (Lick). 


Nov.  6d.      Readings  at  17h.  (TiHis),  23h.  (Granada  and  Edinburgh). 
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1922.     Nov.  7d.  23h.  Om.  12s.       Epicentre  27°  5S.  72°  8W. 


A  =  +  -262,  B  =  -  -847,  C  =  -  -462  ;  D  = 

G  =  -137,  H  =  +-441,  K  = 


•95o,  E=  -296  ; 

S87. 


This  solution  was .  made  before  any  observations  had  been  received  from 
S.  American  stations  other  than  La  Paz  and  Rio  de  Janeiro.  The  nesrative 
residuals  shomi  by  all  the  additional  stations  except  Cipolletti  are  striking, 
and  suf^jrest  an  epicentre  further  east,  but  the  testimony  of  Rio  de  Janeiro 
a:4'ai list  this  chans:e  is  strong. 


A 

Az. 

P. 

O-C 

S. 

O-C 

L. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Audalgala               x.          5-8 

93 

0     0 

-90 





0-6 

2-5 

Mendoza 

6-6 

146 

0     0 

-101 

— 



1-1 

2-9 

La  Quiaea 

K.          8-4 

52 

1    12 

—  55 

— 

— 

2-6 

5-3 

N.          8-4 

52 

1      6 

-61 

— 

— 

2-5 

3-9 

PUar 

E.          8-8 

121 

1    42 

-31 

— 



2-2 

6-5 

X.          8-8 

121 

1    54 

-19 

— 



2-5 

6-9 

La  Paz 

11-8 

22 

2   59 

+    3 

i  5   19 

+    5 

6-6 

7-5 

Cipolletti 

12-1 

162 

3   24 

4-24 

5-9 

11-1 

Chacarita 

E.        14-2 

123 

3      0 

-29 

— 

— 

6-9 

X.        14-2 

123 

3    12 

-17 

— 



6-8 



Rio  de  Janeiro 

27-2 

87 

6      0 

0 

10   42 

-    3 

14-3 

15-7 

Vera  Cruz 

51-9 

332 

9      0 

-19 

16   46 

-r    3 

24-4 

29-4 

Tacubaya 

E.        53-4 

329 

9   34 

+    5 

17    14 

+  13 

25-2 

30-4 

Georgetown 

E.        66-5 

357 

i  10   55 

0 

e  19   45 

+    1 

e  30-8 

Washington 

66-5 

357 

10   50 

-    5 

19  41 

-   3 

34-0 



Ithaca 

701 

358 

e  11   48 

+  30 

20  30 

+    3 

34-8 



Chicago 

70-6 

350 

11   16 

-    5 

20  23 

-10 

34  0 



Ann  Arbor 

70-6 

353 

11   18 

-   3 

20  24 

-    9 

34-0 



Toronto 

71-4 

355 

10     6 

-80 

21   42 

+  59 

i  31-0 

52-4 

Northfield 

71-7 

1 

11   28 

0 

20  49 

+   3 

e  44-8 

Ottawa 

73  0 

358 

11   35 

-    1 

20  58 

-    4 

e  30-8 



Cape  Town 

760 

122 

21   28 

?S 

(21   28) 

-    9 

41-5 

Lick 

E.        79-4 

323 

e  12  28 

+  13 

i  22  22 

+   6 

i  39-3 

44-7 

Berkeley 

80-2 

323 

e  12  33 

+  13 

— 

i  40-6 

Johannesburg 

86-9 

118 

— 

— 





43-8 



Wellington 

87-0 

225 

e  12   48 

-11 

i  23  48 

+    7 

40-6 

44-8 

Victoria 

88-3 

330 

12   43 

-24 

23   17 

-38 

39-6 

50-6 

E.        88-3 

330 

13      8 

+    1 

23   33 

-22 

39-8 

50-4 

San  Fernando 

89-5 

48 

12   56 

-17 

23   30 

-39 

61-0 

Rio  Tinto 

90  0 

47 

15   48 

+  152 



62-8 

Coimbra 

90-3 

44 

e  12  38 

-40 

22   48 

-89 

e  40-8 

52-2 

Granada 

91-6 

49 

i  13   11 

-14 

23   58 

-33 

41-7 

47-0 

Toledo 

92-9 

46 

13    13 

-19 

23   46 

-58 

e  41-2 

48-8 

Honolulu 

•:.        95-7 

291 

24    15 

?S 

(24    15) 

-58 

44-7 

46-8 

Algiers 

95-9 

51 

e  13   26 

-22 

24     3 

-72 

41-8 

54-8 

Tortosa 

96-3 

47 

e  12  48 

-63 

24      8 

-71 

38-2 

590 

Barcelona 

97-7 

48 

— 

— 

e  42-8 

55-8 

Lc  Mans 

99-8 

41 

— 







57-8 

Marseilles 

100-6 

47 





e  25     8 

-53 

e  39-8 

56-8 

Oxford 

100-9 

38 

— 



i  24   29 

-95 

44-0 

62-2 

Kew 

101-3 

38 

— . 

— 

65-8 

Stonyhiirst 

101-4 

36 

e  14   24 

+    7 

24   48 

-81 



58-3 

Paris 

101-5 

41 

— 

49-8 

53-8 

Eskdalemuir 

101-8 

34 

e  18   13 

?PR, 

24   32 

-101 

43-8 

46-8 

Besancon 

102-8 

44 

— 

— 

e  27   49? 

+  87 

47-8 

Moncalieri 

102-9 

46 

24      5 

?S 

(24      5) 

-138 

48-2 

62-9 

Dyce                         X.      103-3 

32 

— ■ 

— 

i  24  43 

-104 

43-6 

58-1 

Uccle 

103-5 

40 

— 

— 

e  24   43 

-106 

c  43-8 

60-0 

De  Bilt 

104-5 

40 

e  14    10 

-22 

c  24   48 

-110 

44-8 

59-0 

Strasbourg 

104-5 

43 

— 

— 

e  27   48 

+  70 

0  44-8 

68-3 

Florence 

104-7 

48 

18   42 

?PR, 

— 

33-3 

60-3 

Rocca  di  Papa 

104-8 

50 

e  18   12 

?PR, 

24  48 

-112 

8  52-8 

64-6 

Melbourne 

105-7 

210 

— 

— 

58-5 

Sydney 

105-8 

217 

— 

— 

— 



52-7 

57-0 

Innsbruck 

106-2 

45 

— 

— 





e  50-8 

Hamburg 

107-8 

39 

e  18  48 

?PR, 





e  51-8 

60-8 

Vienna 

109-7 

45 

19     0 

?PR, 

28   30 

+  65 

e  49-8 

65-8 

Konigsberg 

114-1 

40 

— 

— 

29   18 

+  75 

c  53-5 

59-5 

Helwan 

114-7 

70 

19   34 

?PR, 

29  24 

+  76 

72-7 

Tiflis 

127-9 

57 

e  31    16 

? 

c  52-8 

73-6 

VoiUimied  on  next  page. 
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A 

Az. 

P. 

0-C. 

S. 

0 

-C.        L. 

„ 

„ 

m.  s. 

s. 

m.    s. 

8.           m. 

Batavia 

146-3 

178 

i  19  45 

[-    51 



__ 

Kodaikanal 

1471 

117 

19  42 

[-    91 

— 

—       77-7 

Bombay 

147-4 

98 

e  71   21 

?L 

— 

—  (e  71-4) 

Mizusavva 

E.      149-6 

300 

20     0 

[+    5] 

20  23 

?             — 

Tokyo 

151-3 

295 

e  20  35 

[+37] 

— 

Simla 

153-7 

75 

— 

— 

—    e  82-5 

Manila 

161-8 

228 

20      5 

[-    4] 

— 

— .           — . 

Zi-ka-wt'i 

167-1 

290 

e  15      0 

? 

— 

—           — • 

M. 
m. 

88-3 


Additional   readings    and    notes:     Tacubaya   LN=+25-4m.,    MN  =  +30-5m. 
Georgetown  1SX= +19m.46s.,    LE  =  +40-8m.,    LN  =  +39Sm.  Ithaca 

L=+38-8m.   and    +41-8m.  Chicago  L  = +39-5m.  Ann  Arbor  L  = 

+  37-8m.  Toronto  L  = +51-2m.,  eL= +56-5m.,    +75-8m.,  and   +87-0m. 

Ottawa  eLX  = +33 -8m.,        L=+42-8m.,        T„  =23h.0m.23s.  Lick  i  = 

+  34m.l8s.  Berkeley  iPE  = +12m.53s.,   iSR.EN  = +28m.48s.,   iSRjE  = 

+  32m.6s.  WeUington  ePR,  =  +16m.6s.,  e=  +22m.30s.,  and   +26m.48s., 

SR,  =  +29m.48s.,  SRj  =  +  33m. 24s.,  e  =  +35m.36s.  San  Fernando  MN  = 

+  54 •6m.,    To=23h.0m.31s.  Coimbra  iE  = +23m.44s.,   IN  = +23m.52s., 

eLN  =  +37 -8m.,  T„  =23h.0ni.37s.  Toledo  MXW  =  +46-lm.  Honolulu 

PR,E  = +26m.21s.,     PRiX  = +26m.53s.,     eX  = +37m.l3s.,     LX  =  +44-6m., 
MX  =  +46-4m.  Als^iers  MN  = +50-3m.  Paris  e  = +32m.48s.  and 

+  40m.48s.  Moncalieri  S  =  +35m.30s.,   MX  =  +59-3m.  Dvce  iN  = 

+  33m.48s.  Uccle  MX  =  +59-4m.  Ue  Bilt  ePRiZ  =  +18m.23s.,  MN  = 

+  58-4m.,    MZ=+59-3m.  Strasbourg  e  = +18m.l8s.,    MX  =  +66-7m. 

Rocca  di  Papa  PX  =+ 18m. 48s.,     eS=+24m.54s.  Hamburg  MXZ  = 

+  61  •9m.  Konigsberg  MX  =  +  63  -Sm.  Tlflis  MN  =  +  63  -4m.  Simla 

ePN  =  +75m.36.s.  (?eLX). 

Nov.  7d.  Readings  also  at  4h.  (Xasrasaki  and  near  Marseilles),  5h.  (Xagasakl  (2) 
and  near  Batavia).  7h.  (.Stonyhurst ),  9h.  (Batavia),  17h.  (Batavia), 
20h.  (Sinj ),  22h.  (near  Batavia).     But  see  also  Appendix. 


Nov.  8d.  lOh.  28m.  28s.      Epicentre  46' -ON.  12'0E. 

A  =  +  -679,   B  =  +-144,  C=+-719. 


A 

P. 

m.  s. 

0-C. 

s. 

S. 
m.  s. 

O-C. 

s. 

L. 

m. 

M. 

m. 

Innsbruck 
Chur 
Zurich 
Vienna 

l°-3 
1-9 

2-7 
3-7 

1  0   18 

0  30 

e  0  45 

i  1    10 

-    2 
+    1 

+    3 
+  12 

e  0  35 

0  53 

1  1   20 

-    1 

0 
+    6 

i  1-9 

2-2 

Zurich  gives  also  iP  =  +46s.,  iV  =  +57s. 


Nov.  8d.  20h.  16m.  20.s.      Epicentre  36"-0N.  141°-0E.  (as  on  1922  June  25d.). 

A  =  -  -629,  B  =  +  -509,  C  =  +  -588  ;  D  =  +  -629,  E  =  +  -777  ; 

G  =  -  -457,   H  =  +  -370,  K  =  -  -809. 

A        Az.            P.        O-C.          S.          O-C.          L.  M. 

„           o          m.  s.         s.         m.  8.            8.             m.  m. 

Tokyo                           1-1      253       i  0   14      -   3          0   26        -   5           —  0-5 

Mizusawa       n.          3-1          1          0  49            0          1   47         +21           —  — 

Nagoya                        3-4      256          0  51      -    2          1   31        -    3           —  — 

Osaka                           4-7      256          1    18      +5        (2   18)       +9          2-3  2-6 

Kobe                            5-0      256          1   22      +5        (2   12)       -   5          2-2  2-6 

Additional    readings:     Mizusawa    gives   also   ME  =  +50s.  Osaka  MN  = 

+  2-8m.,  aU  readings  given  as  on  7d.         Kobe  S  =  +lm.55s.  (O  -C  =-  -228.), 
MN  =  +2-4m. 
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Nov.  8d.  23h.  33m.  40s.     Epicentre  6° -78.  12°-0W. 

A  =  +  -971,  B  =  --206,  C=  -117  ;  D  ==  --208,  E  =  --97^ 

G=-114,  H  =  +024,  K  =  --993. 


Az. 


P.       O  -C. 


S.       O  -C. 


M. 


, 

, 

m.  8. 

s. 

m.  s. 

B. 

m. 

m. 

San  Fernando 

43-5 

8 

14  32 

?S 

(14  32) 

-23 

(18-0) 

23-8 

Granada 

44-6 

10 

i  8   24 

-    6 

16  57 

+  107 

29-3 

Algiers 

45-7 

19 

e  8   29 

-    9 

15   13 

-11 

23-3 

24-5 

Coimbra         e. 

47-0 

4 

10    14 

?PR. 

18   18 

?SR. 

21-8 

— 

N. 

47  0 

4 

e  10  34 

?PR, 

— 

— . 

e  22-8 

— 

Toledo 

47  1 

9 

8  23 

-25 

18   44 

+  182 

— 

— 

Tortosa           E. 

48-9 

13 

— 

— 

— 

— 

e  23-3 

25-7 

Barcelona 

49-9 

15 

— 

— 

18   51 

+  153 

e  24-6 

— 

Rocca  di  Papa 

53-5 

24 

i  9   26 

-    4 

17      8 

+    5 

e  28-3 

29-8 

Moncalieri 

54-6 

17 

9  48 

+  11 

18   18 

+  62 

27  1 

— 

La  Paz 

55-7 

258 

9  47 

+    3 

17   20 

-10 

26-3 

31-9 

Strasboxirg 

57-9 

16 

— 

— 

— 

c  30-0 

— 

Kew 

590 

9 

— 

— 

— 

— 

— 

38-3 

Uccle 

59-2 

12 

— 

— 

e  18  14 

+    1 

e  28-3 

— 

Belgrade 

59-2 

28 

e  9  10 

-56 

e  18     6 

-   7 

e  28  0 

— 

Vienna            z. 

60-3 

22 

e  10  15 

+    1 

— 

— ^ 

— 

— 

De  Bilt 

60-6 

13 

10   18 

+   2 

18  37 

+   6 

e  30-3 

— 

Eskdalemuir 

62-4 

7 

— 

e  18  51 

-    2 

e  25-3 

— 

Edinburgh 

63  0 

7 

— 

— 

— 

— 

e  26-3 

— 

Ottawa 

770 

321 

— 

— 

— 

— 

e  35-3 

— 

Toronto 

78-7 

319 

— 

— 

— 

— 

59-5 

— 

Victoria 

1091 

320 

■ — 

— 

— 

— 

68-3 

72-9 

Additional  readings:     San  Fernando  gives  also   MN  =  +23-7m.  Rocca  di 

PapaiPE  =  +9m.32s.         Paris  (A  =57°-0)  gives  23h.48m. 


Nov.  8d.  Readings  also  at  Oh.  (Colombo),  Ih.  (Athens),  6h.  (near  Granada),  71i. 
(Athens),  9h.  (La  Paz),  llh.  (Melbourne),  12h.  (Strasbourg),  14h.  and 
20h.  (near  Tokyo),  22h.  (near  Zurich  and  Chur),  23h.  (Paris  and  La  Paz). 


Nov.  9d.     Readings  at  Oh.  (Kodaikanal),  Ih.  (De  Bilt  and  Uccle),  2h.  (Manila), 
9h.  (near  Zurich),  llh  (near  Merida),  12h.  (near  Victoria),  21h.  (Batavia). 


Nov.  lOd.  12h.  24m.  12s.     Epicentre  13°-5N.  143°0E.  (as  on  1922  Oct.  30d.). 

A  =  -  -777,  B  =  +  -585,  C  =  +  -233  ;  D  =  +  -602,  E  =  +  -799  ; 

G  =  -186,  H  =  +140,  K  =  --972. 

The  evidence  is  so  slight  that  the  old  epicentre  has  been  retained,  but  a  position 
at  12° -SN.  139''0E.  would  suit  the  observations  better,  with  T„  =12h.24m.50s. 


A 

Az. 

P.       0 

-C. 

S. 

0-C. 

L. 

M. 

, 

„ 

m.  s. 

8. 

m.  8. 

s. 

m. 

m. 

Manila 

21-4 

276 

e  6     3 

+  65 

— 

— 

7  0 

101 

Zi-ka-wei 

26-6 

315 

6  6     7 

+  13 

e  10  25 

-    8 

— 

Hong  Kong 

28-8 

292 

6  23 

+    7 

— 

— 

8-9 

10-3 

Batavia 

410 

244 

— 

— 

e  14   16 

-   5 

— 

— 

De  Bilt 

105  0 

335 

— 

— 

• — 

—   e 

52-8 

62-3 

Uccle 

106-3 

334 

— 

— 

— 

—    e 

49-8 

dditional   readi 

ngs  :     Manila 

jives   also 

MN 

=  +7-4m. 

De 

Bilt 

MN  = 

+  62  0m.,  MZ  =  +62-2m. 


Nov.  lOd.  Readings  also  at  9h.  (Nagasaki),  llh.  and  12h.  (near  Tokyo  and 
Mizusawa),  14h.  (near  Balboa  Heights),  18h.  (Rio  Tinto),  20h.  (near 
Tokyo  and  Mizusawa),  21h.  (La  I'az), 
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1922.     Nov.  lid.  4h.  32m.  30s.      Epicentre  29°  OS.  71°  OW. 

A  =  +  -285,   B  =  -  -827.  C  =  -  -485  ;  D  =  -  -946,  E  =  -  -326  ; 

G  =  -158,  H  =  +  -458,  K  =  --875. 


The  epicent 

re  appears 

to   be 

definitely  different  from 

that  on   November  7 

(See  note  at  end  of  these  observations).     But  there  are  several  severe 

after- 

shocks. 

A 

Az. 

P. 

0-C. 

s 

0-C. 

L. 

M. 

^ 

in. 

s. 

s. 

m. 

s. 

s. 

m. 

m. 

Pilar 

6°  7 

115 

— 

— 

— 

— 

2-3 

5-4 

La  Quiaca 

X. 

8-4 

36 

(1 

6) 

-61 

— 

— 

11 

5-3 

Cipolletti 

10-3 

167 

— 

— 

— 

— 

6-3 

— 

Chacarita 

E. 

12  0 

121 

2 

42 

-17 

— 

— 

3-9 

— 

X. 

12  0 

121 

2 

48 

-11 

— 

— 

4-2 

— 

La  Paz 

12-8 

13 

3 

10 

0 

— 

— 

— - 

— 

Rio  de  Janeiro 

25-7 

83 

i  5 

30 

-15 

10 

6 

-10 

13-5 

— 

Balboa  Hts. 

E. 

38-9 

348 

7 

56 

+  11 

13 

44 

-    7 

16-9 

17-3 

X. 

38-9 

348 

7 

30 

-15 

13 

38 

-13 

170 

211 

E. 

38-9 

348 

7 

40 

—    5 

13 

10 

-41 

171 

17-5 

X. 

38-9 

348 

7 

34 

-11 

13 

30 

-21 

16-7 

17-3 

Porto  Rico 

E. 

47-5 

7 

e  8 

41 

-10 

e  15 

42 

-   6 

24  0 

29-8 

X. 

47-5 

7 

e  8 

35 

-16 

15 

20 

-28 

e  25-8 

31-5 

Port  an  Prince  x.E. 

47-6 

359 

e  8 

36 

-15 

15 

30 

-19 

25  1 

28-6 

X.W 

47-6 

359 

i  8 

45 

-   6 

— 

— 

— 

32-6 

Oaxaca 

52-4 

330 

8 

34 

-48 

(15 

58) 

-51 

160 

310 

Meiida 

531 

340 

8 

36 

-51 

15 

57 

-60 

19-3 

22-3 

Z. 

53  1 

340 

8 

34 

-53 

15 

55 

-62 

19-2 

22-3 

Vera  Cruz 

540 

331 

9 

32 

-    1 

17 

12 

+   3 

21-6 

28-3 

Z. 

54  0 

331 

9 

32 

-    1 

17 

9 

0 

21-6 

28-2 

Puebla 

54-8 

330 

11 

36 

-rll8 

19 

21 

+  122 

27-6 

30-6 

Tacubaya 

E. 

55-5 

328 

9 

46 

-r    3 

14 

24 

-184 

21  0 

29-5 

X. 

55  0 

328 

9 

44 

+    1 

17 

25 

-   3 

23  5 

26-8 

z. 

55-5 

328 

9 

47 

+    4 

17 

26 

-    2 

24-5 

26-9 

Colima 

E. 

56-8 

322 

23 

0 

? 

31 

30 

?L 

37-5 

410 

X. 

56-8 

322 

— 

— 

— 

— 

37-6 

41-2 

Mobile 

61-9 

345 

— 

— 

18 

22 

-25 

30-8 

— 

Mazatlan 

E. 

62-4 

324 

9 

12 

-76 

18 

16 

-37 

25-7 

30-5 

X. 

62-4 

324 

9 

IS 

-70 

18 

20 

-33 

25-6 

30-6 

Cheltenham 

E. 

680 

356 

e  11 

17 

-13 

19 

46 

-16 

e  34-3 

37-8 

X. 

680 

356 

11 

1 

-    3 

19 

46 

-16 

e  351 

420 

Georgetown 

E. 
X. 

68-2 
6S-2 

355 
35.5 

e  11 
i  11 

11 

7 

-^    6 
-    2 

20 
20 

2 
2 

-    2 

e  28-2 
e  290 

37-9 
39-7 

Washington 

(58-2 

355 

11 

2 

-    3 

20 

0 

-    4 

33-8 

— 

Ithaca 

71  7 

356 

11 

22 

-    6 

20 

37 

-    9 

320 

— 

Tucson 

E. 

72  0 

325 

e  11 

35 

+    5 

20 

56 

+   6 

e  34-5 

390 

X. 

7  2  0 

325 

e  11 

30 

0 

20 

56 

+   6 

e  34-8 

38-8 

Ann  Arbor 

72-3 

351 

11 

36 

+    4 

20 

48 

-   6 

34-8 

331 

Chicago 

72-5 

348 

i  11 

30 

-   3 

20 

37 

-19 

— 

34-5 

Toronto 

73  0 

354 

11 

24 

-12 

20 

48 

-14 

i  360 

57-2 

Xorthficld 

73-2 

359 

11 

36 

-    1 

21 

3 

-    1 

36-5 

— 

Cape  To«ni 

73-9 

120 

11 

49 

+    8 

21 

16 

+    3 

34-8 

480 

Halifax 

740 

5 

e  12 

3 

+  21 

21 

30 

+  16 

e  360 

— 

Ottawa 

74o 

357 

i  11 

40 

-   6 

21 

12 

-   8 

e  35-9 

400 

Denver 

75-6 

333 

11 

30? 

-23 

20 

30? 

-63 

30-5? 

46-5? 

Lick 

E. 

81-6 

321 

e  12 

27 

-    1 

e  22 

28 

-    4 

i  34-6 

38-5 

X. 

81-6 

321 

i  12 

33 

+    5 

22 

38 

-    4 

i  34-4 

40-6 

Berkeley 

E. 
X. 

82-7 
82-7 

321 
321 

e  12 
e  12 

27 
24 

-    7 
-10 

22 
26 

51 

39 

-    3 

? 

e  34-2 
34-7 

39-7 
39-2 

Z. 

82-7 

321 

e  12 

42 

+    8 

— 

- 

— 

— 

39-9 

Johannesburg 

84-8 

117 

12 

48 

+    1 

23 

6 

-11 

35-5 

49o 
43-6 

Cliristchurch 

87  0 

220 

12 

42 

-17 

23 

24 

-17 

41-9 

Wellington 

87-1 

225 

12 

54 

-    6 

i  23 

0 

-42 

39-6 

46-5 

San  Fernando 

89-3 

46 

13 

12 

0 

24 

24 

+  18 

41-7 

57  -2 
71-5 
45-9 
431 

Rio  Tinto 
Coinibra 

E. 
X. 

89-9 
90-4 
90-4 

45 
42 
42 

15 
12 

30 
44 

+  135 
-34 

23 
23 

38 
30 

-40 

-48 

38-2 
38-7 

Victoria 

E. 

90-5 
90  0 

329 
329 

13 
13 

27 
10 

+    8 
-   9 

24 
23 

21 
42 

+   2 
-37 

45-7 
38-7 

49-6 
49-4 

Z. 

90-5 

329 

13 

10 

-   9 

24 

5 

-14 

42-7 

47-4 

Granada 

Apia 

Toledo 

91-4 
92-5 

92-8 

47 

254 

45 

i  13 
13 
13 

16 
29 
19 

-  7 

-  1 
-12 

24 
24 
24 

5 
33 
11 

-23 

.   -   7 

-32 

i  29-4 

43  0 

e  411 

47-5 
44-5 
51  1 

Algiers 
Tortosa 

95-6 
96-2 

50 
46 

13 
13 

34 

28 

-13 
-22 

24 
24 

21 

30 

-51 

-48 

43-5 
40-9 

50-5 
59-4 

Cimtinued  on  next  page. 
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A 

Az. 

P. 

o-c. 

S 

O-C 

L. 

M. 

O 

o 

m. 

s. 

s. 

m. 

8. 

8. 

m. 

m. 

Barcelona 

97-5 

46 

e  13 

27 

-30 

24 

31 

-60 

41-2 

53-6 

Honolulu            E. 

97-8 

290 

13 

55 

-    4 

i  24 

55 

-39 

41-2 

45-5 

N. 

97-8 

290 

e  14 

0 

+    1 

— 

410 

47-4 

Le  Mans 

99-6 

40 

e  17 

30 

?PR, 

i  24 

55 

-57 

65-4 

Puy  de  D6me 

100-2 

43 

14 

8 

-    4 

25 

20 

-38 

46-7 

Marseilles 

100-5 

46 

e  14 

0 

-13 

25 

0 

-61 

42-8 

55-8 

West  Brom^vich 

101-2 

36 

13 

52 

-24 

25 

6 

-61 

Bidston 

101-2 

35 

15 

10 

+  54 

25 

48 

-19 



75-5 

Oxford 

101-4 

37 

13 

56 

-21 

24 

50 

-79 

42-5 

63-5 

Kew 

101-5 

37 

14 

30 

+  12 

62-5 

Sitka                   E. 

101-6 

330 

25 

15 

-56 

e  47-8 

54-4 

N. 

101-6 

330 

— 

e  26 

8 

-    3 

49-8 

47-2 

Paris 

101-6 

40 

e  14 

4 

-14 

e  25 

13 

-58 

45-5 

56-5 

Stonyhurst 

101-7 

35 

14 

6 

-13 

25 

6 

-66 

46-7 

55-7 

Edinburgh 

102-5 

32 

e  14 

2 

-21 

i  24 

58 

-82 

42-5 

52-8 

Moncalieri 

102-8 

45 

13 

51 

-33 

24 

55 

-87 

35-0 

59-5 

Besangon 

102-8 

42 

14 

4 

-20 

25 

18 

-64 

62-5 

Uccle 

103-6 

39 

14 

5 

-23 

i  25 

22 

-67 

43-5 

59-6 

Dyce                   N. 

103-7 

30 

14 

5 

-24 

25 

2 

-88 

46-3 

Zurich 

104-4 

44 

e  14 

23 

-    9 

e  25 

24 

-73 



Florence 

104-5 

47 

14 

8 

-24 

25 

20 

-78 

44-0 

67-5 

Rocca  di  Papa  e. 

104-5 

50 

e  14 

23 

-    9 

e  25 

18 

-80 

43-5 

63-5 

z. 

104-5 

50 

e  14 

13 

-19 

e  27 

30 

+  52 

e  52-5 

Strasbourg 

104-5 

42 

14 

8 

-24 

25 

35 

-63 

44-5 

57-5 

De  Bilt 

104-7 

39 

14 

12 

-21 

c  25 

26 

-73 

e  43-5 

66-3 

Melbourne 

105-2 

209 

14 

18 

-17 

25 

0 

-104 

47-0 

58-7 

Pompeii 

105-3 

51 

e  13 

51 

-45 

25 

30 

-75 

34-5 

71-5 

Sydney 

105-5 

215 

13 

36 

-61 

24 

48 

-119 

50-0 

56-5 

Riverview 

105-5 

215 

e  12 

42 

-115 

e  24 

42 

-125 

e  45-0 

57-0 

Innsbruck 

106-1 

43 

e  14 

31 

-    9 

e  25 

34 

-79 

e  42-2 

62-2 

Hamburg 

108-0 

38 

e  14 

26 

-22 

e  28 

30 

+  80 

e  50-5 

58-9 

Bergen 

108-6 

30 

14 

36 

-15 

28 

34 

+  79 

e  50-8 

58-6 

Mostar 

108-7 

49 

— 

54-4 

Vienna 

109-6 

44 

e  14 

40 

-15 

27 

26 

+    2 

e  44-8 

61-5 

Adelaide 

110-2 

206 

e  5 

30 

? 

i  27 

30 

0 

e  45-5 

56-0 

Athens 

110-7 

58 

e  18 

41 

?PR, 

29 

5 

+  91 

e  49-5 

72-0 

Belgrade 

110-9 

49 

e  14 

56 

-    6 

i  26 

36 

-60 

38-2 

66-5 

Helwan 

113-8 

69 

14 

56 

-19 

69-5 

Upsala 

114  1 

33 

e  16 

0 

+  44 

i  29 

19 

+  76 

e  47-0 

59-8 

Konigsberg 

114-2 

39 

e  16 

27 

+  70 

e  47-3 

55-0 

Lemberg 

114-8 

45 

e  19 

0 

[+23] 

e  30 

0 

+  112 

e  47-2 

69-7 

Perth 

118-7 

187 

20 

36? 

?PR, 

35 

9 

J 

62-4 

81-6 

Tiflis 

127-1 

57 

e  19 

56 

[+45] 

- 

e  43-6 

66-2 

Malabar 

143-7 

177 

i  19 

44 

[-    2] 

- 

. 

73-6 

Batavia 

144-7 

174 

i  19 

44 

[-    4] 

_ 



73-4 

75-3 

Colombo 

144-7 

122 

(20 

0) 

[+12] 

20 

0 

?P 

76-0 

82-5 

Kodaikanal 

145-0 

117 

78-9 

92-3 

Bombay 

145-6 

97 

19 

57 

[+    8] 

37 

18 

? 

74-8 

78-6 

Ootomari 

148-4 

314 

18 

47 

[-66] 

41 

58 

?SR, 

61-8 

72-5 

Mizusawa           e. 

151-7 

300 

20 

7 

[+    9] 

42 

42 

?SR, 

N. 

151-7 

300 

20 

5 

[+    7] 

43 

1 

?SRi 





Simla                    E. 

152-5 

78 

20 

12 

[+12] 

34 

48 

? 

81-3 

93-8 

Tokyo 

153-3 

293 

20 

4 

[+    4] 

34 

22 

? 

70-5 

76-4 

Nagoya 

155-6 

292 

20 

5 

[+    2] 

1 

Osaka 

156-9 

291 

20 

22 

[  +  17] 

44 

17 

?SR, 

64-3 

90-8 

Kobe 

157-2 

291 

20 

S 

(+    3] 

31 

42 

? 

45-4 

92-8 

Calcutta              E. 

160-3 

104 

20 

22 

1+14] 

31 

5S 

? 

N. 

160-3 

104 

20 

id 

[+    2] 

32 

8 

I 





Manila 

161-8 

220 

20 

12 

[+    3] 

_ 

J 

78-5 

88-5 

Nagasaki 

161-8 

287 

20 

14 

[+    5] 

- 



45-8 

88-1 

Taihoku 

168-2 

253 

20 

27 

[  +  13] 

32 

21 

? 

46-0 

101-4 

Zi-ka-wei 

169-3 

285 

e  20 

34 

[+20] 

c  32 

0 

t 

94-9 

Hong  Kong 

171-9 

216 

20 

20 

[+    41 

— 

^- 

— 

73-5 

Additional  readings  and  notes  :  Rio  de  Janeiro  readings  have  been  diminished 
by  Ih.  Porto  Rico  gives  alFO  PR,  =  +  10m. 43s.,  eN  =  +  13m. lis  ,  PSE?  = 
+  16m.8s.,  SR,E= +18m.45s.,  eSR.N  =  +  19m.7s.,  LE  =  +25-7m.,  eLN  = 
-f  29-5m.,  iN  =  +27m.5s.,  T„  =4h.32ni.34s.  Port  au  Prince  eP  =  +8m.338. 

Veracruz   SN=+17m.lOs.  Mol)ile  ePEN  =4h.24m.40s.  Mazatlan 

MZ=+30-4m.,  all  readings  increased  by  lh.20m.  Cheltenham  PR, N  = 

+  14m.4s.,      PRjN  =   I  15m.39s.,      PSE?  = +20m.l9.s..     SR.EN  = +25m.9s., 
eSRjN  = +27m.48s.,    eLE  =  +37-0m.,    eLN  =  +40-7m., 
Ithaca  SR,  ^ +26m.l2s.  and  several  L's.  Tucson 

PSN?  =  +21m.24s.,       SR,E  =  +26m.l5s.,       SR,EN  = 

Contimied  on  next  page. 


SR2E=  +27m.238., 
T„=4h.32m.46s. 
rSE?  =  +21m.37.s.. 
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+  29m.34s.,  eE  = +30m.45s.,  eX  =  +31m.9s.,  LE  =  +37oni.,  and  +38-3m., 
LN  =  +36-6m.,     To  =4h.32m.33s.  Ann  Arbor  MX  =  + 39  1m.,     To  = 

4h.32m.54s.  Toronto  i  =- 14m.30s.,    i  = +30m.48s.,    and     +32m.30s., 

iL  =  +52-9m.  and  -r53-2m.,  T„  =4h.32m.29s.  Halifax  PR,E  =  +16m.53s., 
SR2?E= +29m.58s.,  LE=+47-0m.  and  +72-0m.,  to  =4h.32m.58s. 
Ottawa    SRs?  = -r30m.30s.,     MX  =  +43-5m.,     To  =4h.32m.37s.  Denver 

MX  =  +43oni.  ?  All      readings       have       been       diminished       bv       Ih. 

Lick  iPR,EX=  ^15m.57s.,  iPSE  = +23m.47s.,  i?  = +26m.47s.,  iSR,E  = 
+  27m.38s.,      iSR,N= +28m.20s.,      MZ  =  -T-39-3m.  Berkeley    iPZ  = 

+  12m.50s.,  PSX= +23m.l7s.,  and  ^24m.ls.,  PSE  = -r23m.55s.,  SR,X  = 
+  28m.4s.,  SR,E= +28m.9s.,  SR,X  ?  = +28m.26s.,  SR.E  = +31m.51s., 
SR.X  =  +31m.53s.  Johannesburg-  S  has  been  increased  by  10m.  Christ- 
church  PRi  =  +16m.48s.,  SR,  =  -30m.l8s.  Wellington  PRi  =  +16m.48s., 
SR,  =  —  32m.24s.  San  Fernando  MX  =  +56-7m.  Coimbra  PRi  = 
-lem.oOs.,  PR,= -19m.46s.,  iE  = -!-24m.24s.,  and  +26m.6s.,  iX  = 
-24m.46s.,  and  -2om.32s.,  SR,E  = -29m.38s.,  SR,  = +34m.20s.,  To  = 
4h.32m.25s.  Victoria  To  =4h.32m.59s.,  the  second  line  in  the  table  for 
this  station  gives  the  M-S  readings  from  which  To  =4h.33m.5s.  was  deduced. 
Granada  PS  =  -24m.o5s..  MX  =  -^43 •4m.,  To  =4h.32m.54s.  Apia  PR,  = 
-  17m.23s.,  a  reading  -r  26m. 6s..  SR,  =  +31m.56s..  To  =4h.33m.2s.  Toledo 
PR,XE  =  ^16m.38s.,  PR.XW  =  -16m.48s.,  PR,XE  =  +19m.l0s.,  PR,XW  = 
-r20m.27s.,  PR3XE  =  +20m.o3s..  SR.XW  =  ^30m.57s.,  SR,XE  =  -f  3im.7s., 
SRoXE  = +34m.46s..  SR„XW  = -34m.52s.,  SRjXW  = -38m.7s.,  SR3XE 
=  +38m.31s.,  MXW  =  ^oO-2m.  Tortosa  SE  =  -i-24m.l9s.  Barcelona 
PS?  = +25m.54s.,  MX=+60-2m..  To  =4h.32m.58s.  Honolulu  PR,  = 
4-17m.51s.,  i=+18m.l0s.,  PRo= +20m.l4s.,  iE= -(-32m.30s.,  iPS= +27m.2s., 
SR,E  = +31m.l5s.,  SR,X  = -31m.20s.,  SR,E  = +37m.45i3.,  SR.X  = 
^36m.5os.,  LEX  = -t- 44  •9m.,  L  (rep.)  E  = +998m.,  L  (rep)  X  = +997m. 
MarseiUes  PR,  =  +  17m.50s.  Oxford  PR,  =  17m.54s.  Sitka  PR,E  = 
+  18m.l3s.,  ePRiX= +17m.48s.,  PR2E=  T-20m.32s.,  eE= +24m.l2s.,  eX  = 
+  24m.40s.,  PSE?  =  -26m.50s.,  SR,E  =  +32m.35s.,  SR,X  =  -!-32m.47s., 
SR,E=  ^36m.48s..  SR,X  = +36m.44s.,  eX  = +40m.35s.,  LE  =  +512m., 
LX  =  +53^5m.,  T„  =4h.32m.38s.  Paris  PR,  =  + 18m.8s.,  MX=+47^5m. 
Uccle  PR,  = -18m.24s.,  i=^28m.lls.,  MX  =  -t-607m.  Rocca  di  Papa 
iPZ  =  ^14m.l9s..  ePX  = +14m.24s.,  eL=^52^5m.  Strasbourg  PX  = 
-llm.lO.s.,  MX  =  ^62^5m.,  To  =4h.33m.5s.  De  Bilt  MX  = -r64  8m., 
T„=4h.32m.37s.  Sydney  PR,  = -flSm.SOs.,  SR,  = +31m.30s.  River- 
•view  ePR,  = +16m.50s.,  PS  = +25m.42s.,  e=+28m.27s..  +2Sm.59s., 
-33m.36s.,  and  -34m.23s.,  eL  =  ^457m.,  MZ  =  +51  •3m.,  MX  =  +56-3m., 
T„=4h.30m.42s.  Innsbruck  MXW  =  4-68 •Om.  Hamburg  ePR,Z  = 
-18m.l3s.,  ePR,X=  ^18m.47s.,  cPRiE  =  4-18m.57s.,  iPR,E  = -f  19m.20s., 
iPR,Z  = +19m.22s..  SR,Z  = +38m.ls..  MX  =  +61-4m..  MZ=+61-6m. 
Bergen  PR,  = -20m.0s.,  SR,  = +35m.2s.,  iE  = +67m.22.s.,  L  =  +llo-Om., 
M=-136-8m.  Mostar  eL  = -f-37-8m.,  L  = +46-6m.  Vienna  i  =-r  19m.5s., 
iX  =  Tl9m.7s.,  iPR,  = -M9m.31s.,  i  = -i-23m.33.s..  PSZ  = +25m.32s., 
iPSE= -)-25m.39.s..  PSX  = -i-25m.47s..  iE  = +28ni.o3s.,  PSX  = +29m.9s., 
PSE  = +29m.24s.,  PSZ  = -r29m.29s.,  SR,E  = -34m.47s.,  MX=+40^5m., 
Adelaide  e  =4h.25m.0.s.  ?  eS  ?  = +19m.30s.,  e  = -r23m.30s.,  iSR  ?  = 
-25m. 30s.,  i  =  +29m.30s.,  eSR,  ?  = +31m.30s..  i=+34m.30s.  Athens 
cPX  = -19m.3s..  PR,  = -i- 19m.  15s.,  SR,  = +35m.9s.,  MX  =+55  •2m. 
Belgrade  PR,  =  4-18m.lOs.,  +20m.21s.,  -20m.53s.,  and  +21m.58s.,  SR,  = 
-29m.l9s.,  MX  =+57 -em.  Helwan  PR,  = -19m.30.s.  Upsala  PR,  = 
-^20m.9s.,  MX  =  +533m.  Konigsberg  PR^?  = +16m.52s.,  SR,X  = 
+  29m.57s.,  SR,X= +35m.40s.,  SR3X= +39m.Os.  Perth  PRi= +15m.23s., 
PR2= +27m.51s.,  PR3  = +31m.40.s.,  SR,  = -37m.23s.,  SR,  = +42m.30s., 
SR3  =  J-46m.49s.  Tiflis  gives  several  other  e  readings.  Malabar  iX  = 
+  25m.38s.,  iE  = +42m.25s.,  LE=+52-4m.  Batavia  i  =  +19m.55s., 
^27m.l6s..  +36m.4s.,  and  +48m.49s.  Colombo  P  =4h.27m.30s. 
Kodaikanal  L  has  been  increased  by  Ih.  Ootomari  MX=+90-4m. 
.Simla  SX  = +38m.48s.,  LX  = -r63  7m.  Tokyo  PR,  = +25m.40s.,  PR^  = 
+  29m.l7s.,  PR3= +31m.49s.,  PS  = -37m.39.s..  eSR,  = +46m.3s.,  SR,  = 
+  49m.38s.  Osaka  MX=+910m.  Kobe  MX  =  +910m.  Manila 
MX  =  +87  •5m.  Zi-ka-wei  SR,X  = +47m.lOs.,  SRiE  = +48m.28s., 
MN  =  +103  0m. 


This  disastrous  earthquake  was  felt  over  the  whole  of  Chile,  "  between 
Antofagasta  (lat.  -23°)  in  the  north  and  Valdivia  (lat.  -40=)  more  than  a  thou- 
sand miles  to  the  south  of  it."  (London  I'l/zo'.s  of  Xov.  13).  "  The  to^vn  of 
Coquimbo  (30=S.  71  -5 W.)  was  partly  destroyed  by  a  seismic  wave  and  by  fires. 
.  .  .  Great  loss  of  life  and  property  is  reported  from  Copiapo  (27'-5S.  71°•0^^  .)." 
"  The  earthquake  was  felt  at  Buenos  Aires  (34'5S.  58°5E.),  where  it  was  violent 
enough  to  extinguish  hjhts  and  stop  clocks."  "  At  Hilo  in  Hawaii  (20'X.  160  W.) 
a  seismic  wave  washed  away  many  boats."  For  some  days  the  newspapers  con- 
tinued to  give  sensational  details  of  this  and  the  following  associated  shocks  : — 

Continued  on  next  page. 
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1800  killed,  35,000  homeless,  and  so  on.  The  Camegrie  Institution  commissioned 
Professor  BaiUy  WiUis  to  investigate  the  details,  and  on  1923  June  12  some  account 
was  fflven  of  his  results.  He  assigned  the  origin  as  "  near  the  solitary  islands  of 
St.  Felix  and  .St.  Ambrose,  about  670  miles  off  the  coast  of  Caldera."  Lobsters 
which  used  to  be  abundant  near  St.  Felix  had  been  nearly  all  killed,  and  only  a 
few  young  seabirds  were  found  to  have  siu-vived. 

But  it  seems  highly  improbable  that  the  origin  was  so  far  west  as  this  (say 
26° -53.  80'0W.).  An  epicentre  26°0S.  80°0W.  was  adopted  on  1917  Feb.  15 
and  1918  Sept.  28,  so  that  comparison  is  easily  made.  We  can  only  infer  that  the 
macroseismic  evidence  does  not  help  us,  and  unfortunately  the  information  from 
the  South  American  stations  (except  La  Paz  and  Rio  de  Janeiro)  is  curiously 
vague  and  unsatisfactory  just  when  it  might  have  been  expected  to  be  at  its  best. 

The  following  points  may  be  specially  noted,  in  view  of  the  great  importance 
of  this  earthquake  : — 

Time  of  To-  The  S  and  P  residuals  enable  us  to  calculate  the  error  of  To  in 
the  manner  often  previously  described.     The  values  assigned  for  8  To  are 

Values  -25s.    -15s.    -5s.  +5s.    +15s.    +25s.    +35s. 

No.  Obs.  3  3  6  7  2  3 

The  actual  mean  is  STo=+3s.,  which  accords  well  with  this  distribution. 

Time  at  Antipodes.  The  values  of    [P]  near  the  Antipodes  are  distinctlj- 

positive,  as  given  above.  Collecting  those  for  A  >140°  in  order  of  magnitude,  we 
have 

Value  -5s.   Os.    +5s.    +10s.    +15s.    +20s. 

No.  Obs.  2          6             4             4             2 

The  actual  mean  is  +8s.,  wluch  accords  well  with  the  distributions  shewn. 
Dividing  the  18  observations  into  groups  according  to   A,  the  mean  values  are 

A  =        145°  155°  165° 

Mean    +4 -58.       +8s.         +9s. 

So  that  the  corrections  indicated  to  the  adopted  formula  are  small.  If  we 
increase  To  by  3s.  or  4s.,  as  above,  the  mean  value  of  the  [P]  residual  is  about 
[  +5s],  indicating  a  focal  depth  slightly  above  normal,  say  -020  at  most. 

Depth  of  focus.  It  is  not  easy  to  test  whether  this  suggestion  of  a  high  focus 
is  supported  by  the  observations  near  the  epicentre,  for  they  cluster  near  a  par- 
ticular azimuth.  Excluding  for  a  moment  stations  for  which  A  >89°  (where  the 
errors  of  the  tables  are  sensible)  no  less  than  23  stations  have  azimuths  between 
321°  and  373° ;    the  remaining  stations  being 

A  Az.  P.  S. 


Rio  de  Janeiro 

25-7 

83 

-15 

-10 

Johannesburg 

84-8 

117 

+    1 

-11 

Cape  Town 

73-9 

120 

+  13 

+  17 

Christchurch 

87-0 

220 

-17 

-17 

These  observations  siiggest  rather  accidental  errors  (or  errors  possibly  in 
time  determination)  than  errors  in  epicentre  or  depth  of  focus. 

As  regards  the  stations  with  A  >^9  .  especially  the  European  ones,  the  large 
negative  residuals  reseiiil>U'  those  noticrd  elscwliiTe  as  being  probably  due  to  the 
adopted  tables,  and  we  may  get  useful  inforuiation  on  such  points  from  this 
earthquake.     The  available  results  may  be  summarised  thus  : — 

Corrections  to  tables  for  A  >90°. 


A 

No.  Obs. 

P. 

s. 

o 

s. 

S. 

91-8 

4 

-    5 

-20 

96-8 

4 

-17 

-50 

1011 

6 

-15 

-61 

104-7 

11 

-19 

-75 

105-6 

3 

-38 

-91 

108-7 

3 

-17 

+  54 

The  discontinuity  at  A  -'106°  suggests  that  more  than  one  phenomenon  is 
liable  to  be  recorded  as  S,  as  already  noticed  in  the  "  Large  Earthquakes  of  1913." 
There  is  also  apparently  a  discontinuity  about  A  =92°,  possibly  due  to  the  same 
cause.  A  number  of  facts  could  be  explained  if  there  is  some  phenomeium  which 
occiu-s  about  30s.  —90s.,  before  S  aii(i  is  therefore  liable  to  be  mistaken  for  it, 
especially  if  this  phennmenou  occurs  sometimes  and  not  always. 
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(as  at  4h.). 

A  =  +  -285,  B  =  -  -827,  C  =  -  -485  ;  D  =  -  -946,  E  =  -  -326  ; 

G  =  -  158,  H  =  +  -458,  K  =  -  -875. 

The  identity  of  the  focus  with  that  at  4h.  is  well  supported  by  direct  com- 
parison of  the  observatious  near  the  epicenti'c,  except  those  at  Rio  de  Janeiro. 
But  it  is  ciu-ious  that  the  European  observations  show  P  some  20  sec.  later, 
and  S  some  20  sec.  earlier  than  at  4h. 


A 

Az. 

P. 

0-C. 

S. 

0-C 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Andalurala 

X. 

4 

4 

73 

0   18 

-50 

— 

— 

0-4 

21 

Mendoza 

4 

5 

150 

4   36 

? 

— 

— 

5  5 

7  0 

Pilar 

6 

7 

115 

2   12 

+  30 

(3     0) 

-    2 

30 

6-7 

La  Quiaca 

X. 

8 

4 

36 

2     0 

-    7 

— 

4-3 

60 

apolletti 

10 

3 

167 

2  48 

+  14 

— 

— 

4-9 

8-8 

Chacarita 

12 

0 

121 

2   54 

—    5 

— 

— 

6-9 

7-2 

La  Paz 

12 

8 

13 

i  3   17 

+    7 

i  5   21 

-18 

6-6 

7-4 

Rio  de  Janeiro 

25 

7 

83 

e  5  48 

+   3 

10  24 

+   8 

13-2 

16-6 

Vera  Cruz 

54 

0 

331 

9     8 

-25 

— 

— 

— 

— 

Tacubaya 

E. 

55 

5 

328 

9  45 

+    2 

17   21 

-   7 

25-2 

301 

X. 

55 

5 

328 

9  44 

+    1 

16  20 

-68 

25-3 

300 

Georgetown 

E. 

(58 

2 

355 

e  11      9 

+    4 

i  20     4 

0 

e  411 

— 

X. 

68 

2 

355 

i  11    11 

+    fi 

e  20     3 

-    1 

e  41-2 

— 

Washington 

68 

2 

355 

11      8 

+    3 

19  59 

-    5 

6  37-8 

— 

Ithaca 

71 

7 

356 

— 

— 

— 

— 

38-8 

— 

Ann  Arbor 

72 

3 

351 

11   36 

+    4 

20  42 

-12 

e  34-8 

— 

Chicaaro 

72 

5 

348 

i  11   33 

0 

20   38 

-18 

34-4 

— 

Toronto 

73 

0 

354 

11   48 

+  12 

20      6 

-56 

30-3 

51-4 

Cape  Towii 

73 

9 

120 

21   34 

?S 

(21    34) 

+  21 

— 

40-8 

Ottawa 

74 

5 

357 

11   46 

0 

21    10 

-10 

6  35-3 

— 

Lick 

E. 

81 

6 

321 

e  12  44 

+  16 

22   42 

0 

i  40-3 

450 

X. 

81 

6 

321 

e  12  42 

+  14 

22   38 

-    4 

— 

— 

Berkeley 

E. 

82 

7 

321 

— 

e  22  52 

-    2 

e  42-8 

— 

Johannesbiu^ 

84 

8 

117 

— 

— 

— 

— 

44-8 

— 

San  Fernando 

89 

3 

46 

13   36 

+  24 

24     6 

0 

— 

55-5 

Coimlira 

E. 

90 

4 

42 

e  12  31 

-47 

22  35 

-103 

40-5 

52-5 

X. 

90 

4 

42 

— 

— 

— 

— 

41-3 

52-7 

Victoria 

90 

5 

329 

23  33 

?S 

(23  33) 

-46 

47-2 

51-2 

E. 

90 

5 

329 

13   17 

_    2 

24     7 

-12 

40-5 

50-7 

Granada 

91 

4 

47 

13   23 

0 

e  24  20 

-    8 

e  37-8 

50-8 

Toledo 

92 

8 

45 

13   21 

-10  ' 

24     1 

-42 

e  37-8 

55-8 

Algrters 

95 

6 

50 

e  13  40 

-    7 

24   15 

-57 

42-8 

56-8 

Tortosa 

X. 

96 

2 

46 

12  52 

-58 

24    21 

-57 

37-7 

58-4 

Bidston 

101 

2 

35 

— 

— 

25   48 

-19 

— 

54-8 

Oxford 

101 

4 

37 

— 

— 

24   40 

-89 

44-2 

611 

Kew 

101 

5 

37 

— 

— 

— 

— 

— 

66-8 

Paris 

101 

6 

40 

— 

— 

e  24   35 

-96 

47-8 

59-8 

.Stonyhurst 

101 

7 

35 

e  18   12 

?PR, 

24   48 

-84 

— - 

60-8 

Eskdalemuir 

102 

1 

32 

e  14   16 

—    5 

e  24  46 

-90 

43-8 

46-3 

Edinburgh 

102 

5 

32 

— 

24     0 

-140 

44-8 

55-8 

Besancon 

102 

8 

42 

— 

— 

— 

— 

51-8 

— 

L'ccle 

103 

6 

39 

e  14   24 

-    4 

e  24  54 

-95 

e  44-8 

601 

Dyce 

X. 

103 

7 

30 

— 

— 

i  24  58 

-92 

39-9 

46-9 

Strasbourg 

104 

5 

42 

14   27 

-    5 

— 

— 

48-8 

62-8 

Rocca  di  Papa 

104 

5 

50 

e  24  48 

?S 

(e  24  48) 

-110 

e  52-3 

65-2 

Florence 

104 

5 

47 

25   18 

?S 

(25   18) 

-80 

43-3 

62-8 

De  Bilt 

104 

7 

39 

14   28 

-    5 

e  25   11 

-88 

e  44-8 

61-2 

Melbourne 

105 

2 

209 

— 

— 

25  48 

-56 

47-5 

58-4 

Sydney 

105 

5 

215 

25    18 

?S 

(25   18) 

-89 

520 

56-7 

Innsbruck 

106 

1 

43 

— 

— 

— 

— 

e  55-8 

— 

Hamburg 

108 

0 

38 

— 

— 

— 

■ — 

e  53-8 

60-8 

Vienna 

109 

6 

44 

14      4 

-51 

— 

— 

e  55-8 

69-8 

Adelaide 

110 

2 

206 

— 

— 

e  29  36 

+  126 

e  57-6 

59-8 

Helwan 

113 

8 

69 

e  19  51 

?PRi 

29  36 

+  96 

64-8 

66  0 

Tiflis 

127 

1 

57 

21   34 

?PR, 

— • 

— 

e  42-5 

75-4 

Colombo 

144 

7 

122 

20  48 

[+60] 

— • 

— 

— 

86-8 

Batavia 

144 

7 

174 

20     2 

[  +  14] 

— ■ 

— 

— 

— 

Kodaikanal 

145 

0 

117 

72  54 

?L 

■ — 

- — • 

79-8 

880 

Manila 

161 

8 

220 

20   16 

[+    7] 

— 

— 

— 

— 

Zi-ka-wei 

169 

3 

285 

e  23  44 

?PR, 

— 

— 

e  87-8 

— 

For  Notes  see  next  page. 


188 


Notes  to  Nov.  lid.  18b.  9m.  12s. 

Additional  readings  and  notes  :   Ithaca  L  = +41 -Sm.  and  +44 -Sm.         Toronto 
eL  =  +481m.  and    +62-7m.  Ottawa  L  =  +43-8m.  and    +48-lm.,  To  = 

18h.9m.33s.  Berkeley  eLE  = +53 -Qm.    and    +58-9m.,   eLN  =  +44-7m., 

and  +51-6m.  Coimbra  PS  =  +23m.23s.,  iN  =  +23m.48s.,  T„  =18h.9m.38s. 
Victoria  (first  line)  S  =  +32in.l8s.,  the  second  line  is  composed  of  M-S  readings. 
Paris  MX  =  +52 -810.  Eskdalcmuir  e  =  +  18m. 27s.,  IE  =  +24m.58s.,  e  = 

+  27m.l7s.,    SR,?  = +33m.l6s.,    MN=46-5m.  Uccle  PR,  = +18m.36s., 

MN  =  +63-2m.  Strasbourg  MN  = +61  ^m.  Rocca    di    Papa  eS  = 

+  32m.l2s.  De   Bilt  PR,  =  +  18m.45s.,   c=+28m.ls.,   MNZ  =  +58-9m. 

Vienna  iZ  =  +19m.3s.  Adelaide  gives  four  other  "  e  "  readings.         Tiflis 

e=  +22m.l6s.  and   +28m.3s.,  MN  =  +91 -Bm.  Manila  P  is  increased  by 

10m.,  also  e=  +20m.48s. 


Nov.  lid.  22h.  13m. 
A 


Epicentre  37°-5X.  23°0E.  (as  on  1922  Aug.  19d.). 

•730,   B  =  +  -310,  C  =  +  -609  ;  D  =  +  -391,  E  =  -  -921.  ; 

G  =  +  -560,  H  =  +  -238,  K  =  -  -793. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Athens 

0°7 

51 

i  0  34 

+  23 

— 

— 

— 

0-8 

Pompeii 

7-3 

299 

1   51 

0 

2  31 

-47 

— 

■ — 

Belgrade 

7-5 

347 

i  1   57 

+    3 

i  3   56 

?L 

(i  3-9) 

4-9 

Rocca  di  Papa 

90 

58 

i  2   15 

-    1 

i  3  56 

-    7 

— 

5-5 

Florence 

10-9 

309 

5     0 

?L 

— 

— 

(5-0) 

70 

Vienna 

11-5 

338 

i  2   53 

+    1 

i  5   29 

+  22 

8-1 

Innsbruck 

130 

323 

i  5   10 

'S 

(i  5   10) 

-34 

(i7-4) 

— 

MoncaUeri 

13-7 

308 

1    44 

-98 

6      4 

+   3 

8  0 

— 

Zurich 

14-5 

318 

e  3   27 

-    6 

i  6   11 

-    9 

— 

— 

Strasbourg 

15-6 

320 

3  48 

+    1 

e  8   27 

?L 

9-4 

— 

Besangon 

15-8 

313 

e  3  49 

0 

— 

— 

— 

— 

Algiers 

15-9 

273 

e  3  43 

-    8 

6  51 

-    2 

— 

— 

Tortosa 

17-7 

286 

4   11 

-    2 

7   36 

+    3 

e  20  0 

— ■ 

Hamburg        z. 

18-5 

335 

e  4   19 

-    4 

— 

— 

— 

■ — 

Uccle 

18-8 

321 

4   25 

-    2 

e  7   48 

-10 

e  100 

— 

De  Bilt 

19-2 

325 

4  31 

0 

8     6 

0 

9-8 

— 

Granada 

211 

277 

4   55 

+    1 

i  8  43 

-    3 

— 

— 

Toledo 

21-2 

285 

e  4   53 

-    2 

8   57 

+    9 

. — 

— 

Coimbra 

24-5 

286 

e  4  50 

-43 

9   23 

-31 

e  ISO 

— 

Eskdalemuir 

251 

324 

— 

— 

i  9  55 

-10 

— 

— 

Edinburgh 

25-4 

325 

— 

— 

— 

— 

— 

100 

Vienna  gives  also  i  =  +4m.7s. 


Nov.  lid.  23h.  26m.  Os.     Epicentre  29°-0S.  71°-0W.  (as  at  18h.). 


A 

Az. 

P. 

0-0. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

8. 

m.  s. 

8. 

m. 

m. 

Andalgala 

E. 

4°  4 

73 

0  36 

-32 

— 



1-7 

2-0 

N. 

4-4 

73 

0  30 

-38 

— 



1-5 

1-6 

Pilar 

E. 

6-7 

115 

1    12 

-30 

— 



3-9 

4-7 

La  Quiaca 

E. 

8-4 

36 

1    24 

-43 

— 



3-5 

4-3 

N. 

8-4 

36 

2     0 

-    7 

— 



4-1 

4-8 

Cipolletti 

10-3 

167 

2   48 

+  14 

— 



5-2 

7-2 

La  Paz 

12-8 

13 

e  3   27 

+  17 

5   33 

-    6 

6-4 

7-1 

Coimbra 

90-4 

42 

e  40   32 

I 

— 

— 

e  51-0 

— 

Toledo 

92-8 

45 

— 

— 

— 

— 

52-0 

— 

Tortosa 

X. 

96-2 

46 

— 

— 

— 

— 

e  52-0 

57-4 

Stonyhurst 

101-7 

35 

e  49     0 

?L 

— 

— 

(e  49-0) 

61-0 

Eskdalemuir 

1021 

32 

e  46     0 

I 

— 

— 

60-0 

— 

Edinburgh 

102-5 

32 

— 

— 

— 

— 

e  55-5 

— 

Uccle 

103-6 

39 

— 

— 

— 

— 

e  51-0 

— 

Strasbourg 

104-5 

42 

— 

— 

— 

— 

e  60-4 

— 

De  Bilt 

104-7 

39 

— 

— 

— 

— 

e  52-0 

— 

Colombo 

144-7 

122 

85     0 

?L 

— 

— 

(85-0) 

92-0 

Coimbra  gives  also  e  =  +  46m. 22s.,  eLN  =  +52-0m. 


Nov.  lid.  Readings  also  at  Ih.  (near  Tokyo),  2h.  (La  Paz),  5h.  (Mendoza  and 
near  Mizu.sawa),  6h.  (Florence),  7h.  (Washington,  Granada,  Toledo,  La 
Quiaca,  and  Bataviji).  sh.  (Hamburg).  9h.  (Azores),  lOh.  (Pilar  (2),  I^a 
Quiaca,  Mendoza  (2),  and  Cipolletti  (2)  ),  Hh.  (Eskdalemuir,  De  Bilt, 
Uccle,  Strasbourg,  I>a  Quiaca  (2),  Pilar  (2),  Cipolletti  (2),  and  Mendoza), 
12h.  (Tortosa),  16h.  (near  Tokvo  and  near  ISIizusawa),  17h.  (Batavia, 
Pilar,  Mendoza,  and  Vienna),  20h.  (La  Paz),  21h.  (La  Paz),  22h.  (La 
Paz),     See  also  Appendix, 
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Nov.  12d.  7h.  9m.  Os.     Epicentre  29°  S.  71°0W.  (as  on  lid.  4h.,  18h.,  and  23h.) 

A  =  +  -285,  B  =  -  -827,  C  =  -  -485  ;  D  =  -  -946,  E  =  -  -326  ; 

G  =  -158,  H  =  +-458,  K  =  --875. 


A 

Az. 

P. 

O-C 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Andalsala 

E. 

4-4 

73 

-0  30 

? 





0-6 

1-7 

X. 

4-4 

73 

-0  24 

? 





0-8 

1-5 

Mendoza 

4o 

150 

4   54 

? 

— 



60 

7-4 

Pilar 

E. 

6-7 

115 

1    42 

0 





3-8 

51 

X. 

6-7 

115 

1    48 

-r    6 

— 



3-9 

4-5 

La  Quiaca 

8-4 

36 

— 

— 





5-0 

5-8 

CipoUetti 

10-3 

167 

2   36 

+    2 

— 



3-9 

4-2 

Chacarita 

E. 

12  0 

121 

5   30 

?S 

(5   30) 

-rll 

6-6 

81 

X. 

120 

121 

5   12 

?s 

(5    12) 

-    7 

6-6 

7-9 

La  Paz 

12-8 

13 

— 

— 

5   39 

0 

7-0 

7-8 

Rio  de  Janeiro 

25-7 

83 

i  6  48 

-r63 

U   42 

+  86 

170 

18-3 

Tacubaya 

E. 

.55  0 

328 

9  46 

+    3 

17   24 

-   4 

Toronto 

73-0 

354 

— 

— 

— 

— 

550 



Ottawa 

74-5 

357 

— 

— 

i  21    22 

+    2 



Coimbra 

90-4 

42 

10    13 

? 

23   20 

-58 

51-0 

— 

Victoria 

90-5 

329 

23   54 

?S 

(23   54) 

-25 

45-9 

511 

Algiers 

95-6 

50 

e  16   43 

? 

24    10 

-62 

51-5 

Tortosa 

X. 

96-2 

46 

— 

— 

— 

— 

e  45-0 

60-2 

Bidston 

101-2 

35 

— 

— 

54      0 

?L 

(54-0) 

90-0 

Oxford 

101-4 

37 

— 

— 

i  24    40 

-89 

47-4 

60-2 

Kew 

101-5 

37 

— 

— 

— 

— 

660 

Stonyhiu'st 

101-7 

35 

e  44  30 

?L 

— 

— 

(e  44-5) 

62-0 

Edinbm-gh 

102-5 

32 

— 

— 

— 

— 

e  570 

67-0 

Moncalieri 

102-8 

45 

e  15  32 

-68 

25   49 

-33 

54-6 

62-9 

Uccle 

103-0 

39 

— 

— 

e  24   54 

-95 

c  47-0 

67  0 

Florence 

104-5 

47 

e  39      0 

? 

— 

— 

— 

590 

Strasbom-g 

104-5 

42 

— 

— 

— 

— 

e  64-7 

Rocca  di  Papa 

104-5 

50 

— 

— 

— 

— 

52-8 

83-0 

De  Bilt 

104-7 

39 

— 

— 

e  25  36 

-    63 

e  510 

66-5 

Hamburg 

108-0 

38 

— 

— 

— 

— 

c  58-0 

— . 

Vienna 

z. 

109-6 

44 

e  19   10 

?PR, 

— 

— 

— 

— 

Colombo 

144-7 

122 

72     0 

?L 

— 

— 

(72-0) 

900 

Kodaikaual 

145-0 

117 

79      0 

?L 

— 

— 

(79-0) 

— 

Additional  i 

eadings  :    Tacubaya  gives 

also  PN  =  +9m.42s. 

Victoria  S  = 

+  30m.24g 

.  (IS 

R,). 

Moncalieri  MN 

=  +  62  -em.         De  Bilt  MN  =  +  62 

•2m., 

MZ  =  +65-8m. 

Nov.  12d.  Readings  also  at  Oh.  (La  Paz),  lli.  (Pilar,  CipoUetti,  La  Paz,  and 
Mendoza),  4h.  (La  Paz),  5h.  (La  Paz  and  Apia),  9h.  and  lOh.  (3)  (near 
Athens),  13h.  (Pilar,  Andalgala,  and  Mendoza),  16h.  (near  Mizusawa, 
near  Tacubaya,  and  near  Tokyo  (5)  ),  17h.  (near  La  Paz  and  Mendoza, 
and  near  Tokyo  (4)  ),  18h.  (La  Paz  (2)  ),  19h.  (Colombo),  22h.  (Florence). 
See  also  Appendix. 

Nov.  13d.  3h.  56m.  Os.      Epicentre  65=-5N.  19  •5W. 

A=  +391,   B=  -138,   C=  +  -910  ;  D  =  --334,  E=  --943  ; 

G  =  +  -858,  H  =  -  -304,  K  =  -  -415. 

A       Az.  P.       O-C.         S.  O-C.  L.  M. 


EdiiibiH'gh 

12-4 

133 



— 

— 

— 

6-0 

14  3 

Eskdaleniuir 

12-9 

134 

f  4      0 

+  48 

e  6   20 

?L 

(e  6-3) 

— 

Stonyhurst 

14-4 

136 

i  7   30 

Ih 

— 

— 

(17-5) 

8-2 

Bidston 

14-6 

13.S 

5    29 

?8 

(5   29) 

-53 

8-8 

10-5 

Oxford 

16-5 

137 

4    21 

+  22 

i  7    13 

+    6 

i  8-9 

11-9 

Kew 

171 

136 

— 

— 

— 

— 

• — 

100 

Upsala 

17-6 

91 

c  4    14 

+    2 

7    34 

+    3 

— 

— 

Dc  Bilt 

18-2 

125 

4    20 

+    1 

7    45 

+    1 

9-6 

— 

Hamburg 

18-8 

115 

e  4   21 

-    6 

i  7   54 

-    4 

— 

— 

Uccle 

19-1 

129 

4   30 

0 

— 

— 

e  9  0 

— 

Moncalieri 

25-3 

131 

5   40 

-    1 

9   32 

-37 

13-1 

— 

Vienna             z 

25-5 

115 

c  5   58 

+  15 

— 

— 

— 

— 

Coimbra 

26-1 

160 

5   23 

-26 

(10    10) 

-14 

— 

— 

Toledo 

271 

153 

4   57 

-62 

11      0 

+  17 

13-8 

16-6 

Tortosa 

27-2 

145 

6      0 

0 

e  16   30 

ih 

(e  16-5) 

— 

dditional  readii 

gs  :    Bidston 

gives  also  P  =  +  7 

m.Os.,  S  = 

+  7m. 

50s.        C( 

imbra 

eSN  =  +lSm.2 

Us.,   eSE 

=  + 

18m.45s. 
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XoT.  13d.  Readings  also  at  Oh.  (La  Paz),  Ih.  (Pilar,  Mendoza,  Cipolletti,  and  La 
Paz),  2h.  (La  Paz,  Pilar,  Mendoza,  and  near  Tokvo),  3h.  (La  Paz  and 
Mendoza).  4h.  (La  Paz  (3),  Cipolletti  (2),  Pilar  (3),  La  Quiaca  (2),  Men- 
doza (3),  Andalgala  (3),  Eskdalemnir,  Tortosa,  Toledo,  Uccle,  Victoria, 
Coimbra,  and  Florence.  Some  of  these  readingrs  are  given  as  late  phases 
of  the  3h.56m.0s.  shock  tabulated  above),  oh.  (De  Bilt,  Hamburg, 
Edinburgh,  and  Colombo),  6h.  (La  Paz),  7h.  (Pilar,  Cipolletti,  Mendoza, 
and  Andalgala,  La  Paz  (2),  Pompeii,  and  Rocca  di  Papa),  8h.  (La  Paz, 
Cipolletti,  Pilar,  and  Mendoza),  9h.  (Colombo  and  La  Paz),  lOh.  and 
17h.  (La  Paz),  19h.  (La  Paz,  Mendoza.  and  PUar),  21h.  (La  Paz),  22h. 
(La  Pa^,  Pilar,  Mendoza,  and  Cipolletti).     See  also  Appendix. 


Nov.  14d.  Readings  at  Ih.  (Mendoza  and  La  Paz),  2h.  (Mendoza  and  La  Paz), 
oh.  (De  Bilt,  Eskdalemnir,  Coimbra,  Vienna,  Uccle,  Toledo,  Colombo, 
Kodaikaual,  Johannesburg,  Cape  Towti,  La  Paz,  Mendoza,  and  Pilar), 
6h.  (Victoria),  8h.  (near  La  Paz),  loh.  (Algiers),  17h.  (La  Paz),  19h. 
(Marseilles). 


Nov.  lod.  Readings  at  Oh.  (Lick),  Ih.  (Colombo),  2h.  (Lick),  6h.  (La  Paz  (2), 
Mendoza  (2),  Pilar  (2),  CipoUetti  (2),  and  Andalgala  (2)  ),  «h.  (La  Paz, 
PUar,  Cipolletti,  Mendoza,  and  Andalgala),  llh.  (La  Paz  and  near  Tokvo 
and  Mizusawa),  13h.,  14h.  (2),  and  ISh.  (La  Paz),  23h.  (La  Paz  and  near 
Mizusawa).     See  also  Appendix. 


Nov.  16d.  Readings  at  Oh.  (La  Paz),  Ih.  (Lick  and  La  Paz),  2h.  (La  Paz  (2), 
Mendoza  (2),  Andalgala,  Cipolletti  (2),  and  Pilar),  4h.  (Batavia,  Mendoza, 
Andalgala  (2),  Cipolletti.  La  Paz  (2),  and  Pilar),  lOh.  (Manila),  llh. 
(near  Lick  and  Berkeley),  12h.  (Manila),  13h.  (Batavia),  17h.  (near 
Tortosa),  21h.  (La  Paz),  22h.  (La  Paz  and  Batavia),  23h.  (La  Paz).  See 
al.so  Appendix. 


1922.     Nov.  17d.  llh.  2m.  42s.      Epicentre  29°  OS.  71°  OW 


(as  1 

on 

L  1922  N 

:ov.  12 

d.). 

A  =  +  - 

285, 

B  =  - 
G  = 

•827, 
-151* 

C 

=  --485 
H  =  +  -: 

158,  K 

D  =  -946, 

;  =  --870. 

E  =  - 

■326  ; 

A 

Az. 

P. 

O-C. 

s. 

O-C, 

L. 

M. 

„ 

, 

m.  .s. 

s. 

m.  s. 

s. 

m. 

m. 

Andalgala 

E. 

4  4 

73 

-1   36 

? 

— 

— 

-0-4 

21 

Pilar 

E. 

6-7 

115 

2     0 

-f  18 

— 

— 

4  0 

5-5 

X. 

6-7 

115 

1  54 

-)-12 

— 

— 

3-9 

5-2 

La  Quiaca 

8-4 

36 

2  42 

-f35 

— 

— 

4-3 

6-4 

Cipolletti 

10-3 

167 

3  36 

+  62 

— 

— 

70 

10-3 

Chacarita 

120 

121 

3     6 

+    7 

5   54 

+  35 

7-2 

8-7 

La  Paz 

12-8 

13 

i  3     7 

-    3 

i  5   43 

+    4 

6-9 

7-4 

Rio  de  .Janeiro 

25-7 

83 

i  5  42 

-    3 

10   36 

+  20 

131 

14-3 

Balboa  Heights 

i    X. 

38-9 

348 

7   38 

-   7 

13   23 

-28 

21-3 

Tacubaya 

E. 

55-5 

328 

9  51 

+    8 

17    30 

+    2 

260? 

300 

.v. 

r>5-5 

328 

9  52 

+    9 

17    29 

+    1 

26-2 

301 

Georgetown 

E. 

68-2 

355 

e 

10  20 

-45 

19    18 

-46 



.\. 

68-2 

355 

e 

10  20 

-45 

19   20 

-44 

e  37-9 

— 

Washington 

68-2 

355 

11    12 

+    7 

21    12 

+  68 

37-8 



Ithaca 

71-7 

356 

e 

11    35 

+    7 

20   41 

-    5 

33-3 

— 

Tucson 

N. 

7  2  0 

325 

— 

— 

— 

— 

e  36-5 



Ann  .\rl)()r 

72-3 

351 

11    42 

+  10 

20  48 

-    6 

35-2 

— 

Chicago 

72  o 

348 

11    48 

+  15 

20  48 

-    8 

34-5 



Toronto 

73-0 

354 

12   18 

+  42 

21    12 

+  10 

30-3 

55  0 

Northfield 

73-2 

359 

— 

21    10 

+    6 

43-3 

Cape  Town 

73-9 

120 

21    50 

?S 

(21    50) 

+  37 

— 

39  2 

Ottawa 

74-5 

357 

11    55 

+    0 

21    16 

-   4 

e  32-3 

— 

Lick 

81-6 

321 

e 

12   40 

+  12 

i  22   40 

-    2 

i  39-2 

44-8 

Berkeley 

82-7 

321 

e 

12   34 

0 

e  22   46 

-    8 

e  42-4 

Johannesbiu-g 

84-8 

117 

23    18 

?S 

(23   18) 

+    1 

42-3 

47-8 

San  Fernando 

89-3 

46 

13   48? 

+  36 

24     0? 

-   6 

73-9 

Rio  Tinto 

89-9 

45 

27    18 

? 

— 

61-3 

Continued  on  iiext  page. 
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A  Az.  P.  O-C.  S.  O-C.        L.  M. 

o  o  m.  s.  s.  lu.  s.  s.  m.  iii. 

Victoria  90-5  329  13  38  +19  23  53  -26  401  510 

Granada  91-4  47  e  13   44  +21  i  24  37  +9  e41-3  — 

Toledo  N.E.      92-8  45  —  —  —  —  —  57-5 

Algiers  95-6  50  e  13  48  +1  e  24   18  -54  42-3  60-3 

Tortosa  x.        96-2  46  —  —  25     9  -   9  37-6  59-4 

Barcelona  97-5  46  —  —  e  24   14  —77  e  42-2  56-4 

Honolulu  E.        97-8  290  24   26  2  32     8  ?SR,  44-6  46-3 

N.        97-8  290  i  24   36  ?  —  —  41-2  46-3 

MarseiUes  100-5  46  —  —  e  25   18  -43  e  36-3  58-3 

Bidston  101-2  35  17   21  ?PR,  25  53  -14  —  57-8 

Oxford  101-4  37  —  —  24  58  -71  40-7  61-1 

Kew  101-5  37  —  —  —  —  —  63-3 

Paris  101-6  40  —  —  i  25     4  -67  48-3  55-3 

Sitka  101-6  330  —  —  —  —  56-3  58-3 

Stonyhurst  101-7  35  —  —  —  —  —  57-8 

Eskdalemuir  102-1  32  —  —  i  25   54  -22  44-3  46-6 

Edinburj,-h  102-5  32  —  —  e  25     6  -74  46-3  66-3 

MoncaUeri  102-8  45  13  48  -36  25      8  -74  41-2  64-7 

Besanoon  102-8  42  —  —  25   16  -66  47-3  — 

Uccle  103-6  39  —  —  e  25   18  -71  e  45-3  521 

Dyce  N.      103-7  30  —  —  i  25   12  -78  44-4  570 

Florence  104-5  47  22  28  ?PR,  —  —  —  48-8 

Rocca  di  Papa  104  5  50  e  18  42  ?PRi  i  26  30  -    8  e  52-5  72-4 

Strasboui-g  104  5  42  e  16  48?    +136  e  25  33  -65  45-9  630 

De  Bilt  104  7  39  —  —  e  26   16  -23  e44-3  53-0 

Melboiu-ne  105-2  209  —  —  e  26  42  -    2  50-8  57-7 

Innsbruck  106-1  43  —  —  —  —  e  48-3  — 

Hamburg  108-0  38  —  —  —  —  e  52-3  61-3 

Bergen  108-6  30  —  —  —  —  67-3  — 

Vienna  109-6  44  e  0  34  ?  —  —  e  48-3  64-3 

Belgrade  110-9  49  —  —  —  —  e  60-0  — 

Helvvan  113-8  69  19  58  ?PRi  29  41  +101  —  72-8 

Konigsberg  114-2  39  —  —  e  26     6  -118  e  56-3  65-8 

Malabar  143-7  177  120      4  [+18]  —  —  —  — 

Colombo  144-7  122  —  —  —  —  71-8  94-8 

Batavla  144-7  174  i  19  44  [  -   4]  —  —  e  73-5  — 

Kodaikanal  145-0  117  29  36  ?S  —  —  77-6  86-9 

Mizusawa  e.      151-7  300  20   17  [+19]  20  36  ?  —  — 

Simla  N.      152  5  78  —  —  e  33  30  ?  —  — • 

Manila  161-8  220  e  20   18  [  +    9]  —  —  —  — 

Zi-ka-wei  169-3  285  e  20  31  [+171  e  39  25  ?  —  80-4 

Additional  readings  and  notes:    Rio  de  Janeiro  gives  its  readings  as  at   lOli.. 
To  =10h.2m.9s.  Ithaca  gives  also  PR,  = +14m.46s.,  L  =  +41-3m.,  and 

+  52-3ni.  Toronto  L  = +46 -Sm.  and    +49-9m.  Ottawa  L  = +34-3ni., 

T„=llh.3m.l5s.  Azores  (  A  =79^0)    gives    P  =  llh.lm.l2s.  Lick 

ePN  =  +12m.51s.  Berkeley  gives  several  other  L  readings.  San  Fer- 

nando MN  = +58 -5m.  Granada  i  = +lom.l7s.  Algiers  MN  = +50 -3m. 

Oxford  ePRi  =  +18m.24s.  Honolulu  LN  =  +44 -2m.  and  -!-45-4m.  Bid- 
ston P  =+ 19m.33s.,  S=+20m.49s.  Paris  MN  = +69 -3m.  Sitka 
e=+51m.26s.,  eE  = +54m.l6s.,  LN  =  +56-2m.,  MN  = +60-lm.  Esk- 
dalemuir e(?S)  = +24m.59s.,  ?SRi  == +33m.l8s.  Melbourne  eS  = 
+  25m.l2s.,  eSR,  =  +33m.l2s.,  iSR,  =  +34m.l8s.  MoncaUeri  MN  = 
+  51  -Sm.  Uccle  MN  =  +63-8m.  Dyce  i  =  +33m.l6s.  Rocca  di  Papa 
ePE  = +19m.4s.,  ePN  = +19m.6s.,  ePV  = +19m.30s.,  eLN  =  +32-7m. 
Strasbom-g  MN  =  +66 -6m.  De  Bilt  ePRjZ  =  +  18m.o4s.,  MNZ  =  +63 -8m. 
Hambiirg  MN  = +69-3m.  Bergen  e  = +55m. 18s.  Belgrade  L  = 
+  66-9m.,  and  +70-0m.  Konirslierg  MN  =  +65-3m.,  S  has  been  increased 
by  Ih.  Batavla  i  == +20m.l9s.,  iN  = +20m.51s.,  eL  = +92-4m. 
Zi-ka-wei    PR.Z  = +25m.31s. 


Nov.  17d.  Readings  also  at  Ih.  (La  Paz),  3h.  (Granada),  6h.  (La  Paz),  Sh.  (near 
Belgrade),  9h.,  12h.,  and  13h.  (La  Paz),  17h.  (near  Oaxaca  and  Tacubaya), 
18h.  (near  Tacubaya),  19h.  (La  Paz,  Pilar,  and  Mendoza),  21h.  (Manila). 
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Nov.  18d.  18h.  56m.  24s.     Epicentre  24=  ON.  120'0E.  (as  on  1922  Sept.  4d.). 
A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;  D  =  +  -866,  E  =  +  -500  ; 

G  =  -  -204,  H  =  +  -352,  K  =  -  -914. 

A       Az.          P.       0-C.         S.  0-C.         L.  M. 

o          o           m.  s.          s.          m.  s.  s.            m.  m. 

0          —  —         0-6  0-7 

-    2      e  3   15  -    3           —  4  0 

?S      (e  3  36)  -40          8-9  — 

—  —  —    e  44-6  — 

—  —  —    e  44-6  49-6 

—  —  —    e  48-8  — 

—  —  —        47-6  — 
—              —    e  36  46  ?          43-6  48-6 

—  —  —           —  51-6 

—  —  —           —  51-6 

—  —  —        47-6  — 

—  —  —       45-4  49-7 
Al4?iers                       951'    315          —              —         —  —    e47-6  48-6 

Additional  readings  and  notes:  Zi-ka-wei  gives  also  MN  =  +4-2m.,  MZ  = 
+  5-3ni.  De  Bilt  MN  =  +49-5m.  Al:?iers  readings  have  been  increased 
by  Ih. 


Nov.  18d.  Readings  also  at  2h.  (near  Batavia),  3h.  (La  Paz),  6h.  (Algiers),  8h. 
(La  Paz),  9h.  (Pompeii  and  Rocea  di  Papa),  lOh.  (near  CoUma).  llh. 
(Tiflis),  13h.  (La  Paz),  llh.  (near  Tacubaja),  16h.  and  22h.  (La  Paz), 
23h.  (near  Tokyo). 

Nov.  19d.  17h.  4m.  26s.      Epicentre  36°  oN.  1°-5E.  (as  on  1922  August  25d.). 

A  =  +  -804,  B  =  +  021,  C  =  +  -595  ;  D  =  +  026,  E  =  - 1  000  ; 

G  =  +  -595,  H  =  +  016.  K  =  -  -804. 

A       Az.  P.       0-C.         S.  O-C.        L.  M. 


Taihoku 

1-8 

53 

0   28 

Hong  Kong 

5-6 

254 

— 

Zi-ka-wei 

7-3 

10 

e  1   49 

Manila 

9-5 

172 

e  3  36 

Hamburg 

81-9 

328 

— 

De  Bilt 

85-2 

326 

— 

Strasbourg 

85-7 

322 

— 

Edinburgh 

86-8 

332 

— 

Eskdalemuir 

87-2 

332 

— 

Stonyhurst 

87-8 

330 

— 

Kew 

88-2 

329 

— 

Paris 

88-4 

326 

— 

Oxford 

88-6 

329 

— 

Algiers 

13 

7G 

0   30 

+  10 

0   56 

+  20 

— 

1-3 

Granada 

41 

280 

i  1      3 

-    1 

i  1   53 

0 

i  2  0 

21 

Tortosa           x. 

4-4 

351 

1      8 

0 

2      0 

-    1 

2-3 

5-9 

Barcelona 

5-0 

6 

— 

— 

— 

— 

e  2-8 

3-7 

Toledo 

5-5 

310 

1   31 

+    6 

2   24 

-    7 

2-7 

31 

Moncalieri 

9-7 

28 

e  1    36 

-50 

— 

— 

50 

— 

Uccle 

14-5 

8 

— 

— 

— 

— 

e  6-6 

— 

De  Bilt 

15-8 

8 

— 

— 

— 

— 

e  8-6 

. — . 

Eskdalemuir 

191 

352 

— 

— 

— 

— 

9-6 

. — 

La  Paz 

84-3 

245 

53      3 

?L 

— 

— 

(530) 

— 

Toledo  gives  also  MNW  =  +3-4ni. 


Nov.  19d.  Readings  also  at  2h.  (Coimbra),  oh.  (Zi-ka-wei),  7h.  (Batavia  and 
Manila),  8h.  (Zi-ka-wei),  9h.  (Porto  Rico),  lOh.  (Vera  Cruz),  llh.  (Vienna, 
and  near  Tacubaya),  12h.  (Hong  Kong  and  Zi-ka-wei),  13h.  (Azores  and 
De  Bilt),  loh.  and  19h.  (La  Paz),  23h.  (Granada). 


Nov.  20d.  4h.  24m.   14s.      Epicentre  37'-5N.  29"0E.  (as  on  1920  July  4d.). 

A  =  +  -694,   B  =  +  -385,  C  =  +  -609  ;  D  -  +  -485,  E  =  -  -875  ; 

G  =  +  -533,  H  =  +  -295,  K  =  -  -793. 

A        Az.            P.        0-C.         S.  O-C.          L.            M. 

o          0          m.  s.         8.         m.  s.  s.             m.           m. 

1   53  -    2          2  0          2-2 

—  —     (c  6-4)         — 

—  —    e  12-3  — 
—      c  9   16  +    7    e  12-9           — 

—  —       15-3           — 

Athens  gives  also  MN  =  +2  ■7m. 


At  bens 

4-2 

277 

e  1      4 

-    1 

I'omi)eii 

11-7 

291 

e  6   21 

•?L 

Uccle 

22  0 

315 

c  5      8 

+    3 

De  Milt 

22-2 

319 

Eskdalemuir 

281 

320 

— 

— 

I 
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Nov.  20d.  15h.  29m.  20s.      Epicentre  S"OX.  37"oW.  (as  ou  1915  Sept.  12d.). 

A  =  -i-  -786,   B  =  -  003,  C  =  +  139  ;  D  =  -  -609,  E  =  -  -793  ; 

G  =  +  111,  II  =  -  085,  K  =  -  -990. 

A        Az.  P.       O  -C.  S.  O  -C.        L.  M. 


La  Paz 

39  0 

231 

7    39 

—    7 

La  Quiaca 

K. 

40-9 

222 

22   34 

?L 

Pilar 

E. 

47  0 

211 

23    10 

?L 

X. 

470 

211 

22   58 

?L 

Mendoza 

50-3 

21G 

27   40 

?L 

Bidston 

53-2 

25 

28    15 

?L 

Be.'ianQDn 

53-9 

39 

— 

Eskdalemuii- 

54  -5 

23 

e  12   40 

; 

Uccle 

550 

32 

— 

Edinbiir;rli 

550 

23 

— 

— 

Sriasliour^- 

55  (j 

36 

— 

De  Bilt 

56  1 

31 

— 

— 



— 

19-6 

22-6 

— 

— 

24-5 

26-2 

— 

— 

26-9 

28-5 

— 

— 

27-5 

28  -2 

— 

— 

31-5 

32  0 

— 

— 

(28-2) 

30-8 

— 

— 

26-7 

— 

e  17   40 

+  25 

24  7 

— 

— 

— 

e  23-7 

— 

— 

— 

e  24-7 

— 

e  25  40 

>.L 

29-7 

— 

e  17   47 

+  12 

27-7 

— 

La  Paz  g-ives  also  MX  =  -r  21 -5111. 


Nov.  20d.  Readings  also  at  lli.  (near  Mizusawa  and  Tokyo),  Oh.  and  llh.  (La 
I'ciz).  12h.  (Rocca  di  Papa  and  Pompeii),  141i.  (near  Mizusawa),  :ilh. 
(Melbourne,  La  Paz.  Mendoza,  La  Quiaca.  Cipolletti,  Cliacarita,  Andal- 
srala,  and  Pilar),  22h.  (Eskdalcmuir,  De  Bilt,  and  near  Puebla,  L-ccIe, 
Vera  Cruz,  Taculiaya,  C'olima,  and  Oaxaca).     See  also  Appendix. 


Nov.  21d.  Reading.s  at  Oh.  (Batavia),  3h.  (La  Paz,  Chacarita,  Andaluala,  Men- 
doza, Pilar,  and  Cipolletti),  4h.  (De  Bilt,  .Sydney,  Uccle,  and  Eskdale- 
muir),  8h.  (Rocca  di  Papa),  llh.  (Azores),  13li.  (Honolulu),  loh.  (Tacu- 
baj^),  17h.  (Cape  To\vu),  21h.  (Tiflis)  and  near  :\Iizusawa).  See  also 
Appendix. 


Xov.  22d.  I^eadiugs  at  31i.  (La  Paz  and  near  Tokyo),  5h.  (Batavia),  I4h.  (Apia, 
De  Bilt,  Svduey,  and  near  Mizusawa),  loh.  (Vienna.  Granada,  Honolulu, 
Victoria,  and  Ottawa),  16h.  (De  Bilt),  19h.  (near  La  Paz). 


Xov.  23d.      Readings  at  Oh.  (Zi-ka-wei).  2h.  (near  Manila),  9h.  and  llh.  (La  Paz), 
12h.  (near  Algiers),  llh.  (Simla),  ISh.  (La  Paz). 


Xov.  24d.  2h.  15m.  40s.      Epicentre  45=  •5X.  19"  OE. 

A  =  -r  -663,    B  -  +  -228,   C  =  +  -713  ;  D  =  +  -326,   E  =  -  ■940  ; 

G  =  +  -674,   H  =  +  -232,  K  =  -  -701. 

A       Az.           P.      O-C.          S.  O-C.        L.  M. 

o          o          m.  s.         s.         m.  s.  s.          m.  m. 

Bel-rrade                          1-2      124       12  28    +130       i2  48  +135           —  2-9 

Mostar                              2-3     202       i2  55    +139          —  —           —  40 

Sinj                                    2-4      208       i2  49    +132          3   33  +147           —  3-9 

Vienna                              3-3     327       i  0  53      +    1          1   49  +18           —  20 

Pompeii                            5-7      216      e  4   11        ?L           —  —     (e4-2)  50 

florence                           5-7      255          1   59      +31          —  —           —  3-6 

Rocca  di  Papa  k.          5-9     233      e  1   40      +    9          2  50  +9           —  — 

X.          5-9      233       e  1    32      +    1          2   56  +15            —  — 

Zurich                               7-4     289      e  1   48      -   4       i  3   26  +5       i  3-9  4-2 

Moncalieri                       7-9     270          1   54      -    6          3  42  +8          4-8  5-3 

Strasbourg                      8-3      290      e2  54      +48      c  4   25  +40      e4-7  5-5 

Besanoon                         9  1      280          2  59?    +41          —  —           —  — 

Hamburg                       10  0     328          —              —         —  —      e5-3  — 

Uccle                              111      304      e4  50         ?S      (e  4  50)  -    7     (c  6(1)  — 

De  Bilt                           11-2     311          —              —         —  —      eO-2  7-6 

Coimbra                         20-7      205          —              —         —  —    e  13  0  — 

Additional  readings  :  Belgrade  gives  also  MX  =  +3  -Cm.  Vienna  P  =  +  Im.Ss., 
PR,  = -rlm.34s.  Rocca  di  Papa  PR.X  = +lm.56s.,  PRiE  =  +2m.2s. 
Zurich  eE  =  +lm.51s.  Strasbourg  eP  =  +  2m. 50s.,  eS  =  +  4m. 26s.,  MX  = 
+  5-lm.         Coimbra  c  = +12m.20s. 
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Nov 


24d.      Readings  also  at  Oh.  (La  Paz  (2)  and  Algiers),  oh.  (Manila),  6h.  (Algiers 
(2)  ),  8h.  (Algiers),  lOh.  (La  Paz). 


Xov.  25d.  Readiau's  at  9h.  (Colombo  and  near  Tokyo),  lOh.  (Lick),  13h.  (Taihoku), 
14h.  (Azores),  16h.  (Manila),  17h.  (La  Paz),  18h.  (Paris  and  near  Tortosa), 
20h.  (La  Paz). 


Xov.  26d.  13b.  30m.  Os.     Epicentre  29°  OS.  Tl'OW.  (as  on  Nov.  17d.). 

A  =  +  -285,  B  =  -  -827.  C  =  -  -485  ;  D  =  -  -946,  E  =  -  -326 

G  =  -   158,   H  =  +  -458,   K  =  —  -875. 


A 

Az. 

P. 

0-C. 

S. 

O-C. 

L. 

M. 

o 

e 

m.  s. 

8. 

m.  s. 

6. 

m. 

m. 

Andalarala 

4-4 

73 

5   24 

? 

— 



6-5 

7-3 

Mendoza 

4-5 

150 

— 



— 



2-8 

4-8 

PUar 

E. 

6-7 

115 

1    12 

-30 

(2  48) 

-14 

2-8 

3-9 

X. 

6-7 

115 

1    24 

-18 

(3     0) 

-    2 

3  0 

3-7 

La  Quiaca 

E. 

8-4 

36 

2   48 

+  41 

— 

4-3 

5-4 

X. 

8-4 

36 

3      0 

+  53 

— 

— 

4-3 

5-5 

apoUetti 

10-3 

167 

2    12 

-22 

(4      0) 

-37 

4  0 

5-2 

Chacarita 

E. 

12  0 

121 

2   42 

-17 

(5    12) 

-    7 

5-2 

6-8 

X. 

12-0 

121 

2   48 

-11 

(5   36) 

+  17 

5-6 

7-7 

La  Plata 

E. 

12-6 

120 

2  59 

-  8 

5    15 

-19 

6-0 

9  5 

N. 

12  6 

120 

2  55 

-12 

5   16 

-18 

6  0 

7-6 

La  Paz 

12-8 

13 

i  3    14 

+   4 

i  5  40 

+    1 

i  6-0 

9-2 

Wasliington 

68-2 

355 

11      0 

-    5 

20   20 

+  16 

— 

— 

Chicago 

72-5 

348 

11    16 

-17 

20  37 

-19 

440 

— 

Toronto 

730 

354 

— 

— 

(21   30) 

+  28 

21-5 

— 

Northfteld 

73-2 

359 

— 

— 

e  20  38 

-26 

— 

— 

Coinibra 

90-4 

42 

— 

— 

— 

— 

46-0 

— 

Victoria 

90-5 

239 

23   59 

?S 

(23   59) 

-20 

'  45-0 

46-4 

Toledo 

92-8 

45 

— 

— 

— 

— 

e  37-0 

51  0 

Algiers 

95-6 

50 

— 

— 

e  23  41 

-91 

48-0 

87-0 

Bidston 

101-2 

35 

— 

— 

— 

— 

— 

60  0 

Oxford 

101  4 

37 

— 

— 

i  24    20 

-109 

— 

60  0 

Edinburgh 

102-5 

32 

— 

— 

— 

— 

e  55-0 

63  0 

Moncalieri 

102-8 

45 

— 

— 

e  25   15 

-67 

90  5 

— 

L'ccle 

103-6 

39 

— 

— 

— 

— 

— 

53-0 

Rocca  di  Papa 

104-5 

50 

e  IS   12 

?PR, 

25   54 

-44 

e  56-6 

59-8 

De  Bilt 

E. 

104-7 

39 

— 

— 

— 

— 

e  51  0 

59  4 

X. 

104-7 

39 

— 

— 

e  25   52 

-47 

e  56-0 

61-3 

Colombo 

144  7 

122 

20     0 

[+121 

— 

— 

— 

45-0 

Batavia 

144  7 

174 

i  19  35 

[-131 

— 

— 

— 

— 

La  Paz  gives 

also 

L  =  -f7- 

Im.  and   +7-4 

m. 

Mendoza 

reading 

s  increased  by 

lOm.         Moncalieri  e  ha 

s  been  diminished  by 

Ih. 

Nov.  26d.  Readings  also  at  Ih.  (La  Paz),  2h.  (Granada),  3h.  (Manila),  Sh.  (near 
Berkeley),  13h.  (Zi-ka-wei),  141i.  (Coimbra,  La  Paz,  Pilar,  Chacareta, 
Cipolletti,  Andalgala,  Mendoza,  and  La  Quiaca),  20h.  (near  Lick),  21h. 
(near  Taihoku).     See  also  Appendix. 


Nov, 


27d.      Pa-adings  at  lOh.  (near  Balavia),  12h.  (La  Paz),  14h.  (La  Paz  and  near 
Granada),  17h.  (near  Rocca  di  Papa),  20h.  and  23h.  (La  Paz). 


Nov.  28d.     Readings  at  Oh.  (La  Paz),  oh.  (Rocca  di  Papa),  13h.  (Taihoku  and 
Zi-ka-wei),  17h.  (Lick  and  La  Paz),  21h.  (Algiers),  22h.  (Zi-ka-wei). 


Nov.  29(1.  Readings  at  7h.  (Osaka,  Zi-ka-wci,  Manila,  und  Naga.saki,  also  near 
Tokyo),  lOh.  (Titlis  and  near  Tacul)ava).  llli.  (near  Tacubava  (2)  ), 
131i.  (.Manila).  14h.  (La  Paz),  15h.  (Manila),  Kih.  (Batavia  and  La  Paz), 
17h.  (Manila),  18h.  (Uio  Tinto),  20h.  (2)  and  21h.  (La  Paz). 


Nov.  30d.  Readings  at  oli.  (( Jranaila),  2li.  (near  Vera  Cruz),  31i.  (near  Colima), 
lOli.  (La  Paz),  llh.  (Oaxaca,  near  Tacuba>a,  and  near  Tokyo),  17h. 
(Manila). 
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Dec.  Id.  Readings  at  Ih.  (near  Tacubaya),  2h.  (near  Tacubaya,  Merida,  Oaxaca, 
and  Puebla),  6h.  (La  Paz),  13h.  (Azores),  18h.  (near  Hong  Kong),  20h. 
(Florence),  23h.  (Colombo,  Batavla,  and  Sydney). 


Dec.  2d.  3h.  46m.  36s.     Epicentre  24°0N.  120°0E.  (as  on  1922  Nov.  18d.). 

A  =  -  -457,  B  =  +  -792,  C  =  +  -407  ;  D  =  +  -866,  E  =  +  -500  ; 

G  =  -  -204,  H  =  +  -352,  K  =  -  -914. 


^ 

Az. 

P. 

O-C. 

s. 

O-C. 

L 

M. 

0 

0 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Hokoto 

0 

6 

222 

1   22 

+  73 

— 



1-9 

2-0 

Taihoku 

1 

8 

53 

0     6 

-22 

— 

— 

0-3 

0-9 

Hong  Kong 

5 

6 

254 

1  54 

+  27 

— 

— 

4-4 

51 

Zi-ka-wei 

7 

3 

10 

1   55 

+    4 

e  3   10 

-    8 

— 

— 

Manila 

9 

5 

172 

e  2  42 

+  19 

— 

— 

— 

— 

Nagasaki 

12 

3 

42 

2  51 

-12 

— 

— 

6-0 

9-7 

Kobe 

17 

0 

47 

— 

— 

— 

— 

120 

12-2 

Osaka 

17 

2 

48 

6   11 

+  124 





9-4 

13-7 

Tokyo 

20 

7 

51 

e  4   19 

-30 

e  9  51 

+  73 

e  12-4 

12-8 

Calcutta 

E. 

29 

1 

273 

6  34 

+  15 

— 

— 

180 

— 

N. 

29 

1 

273 

6  37 

+  18 

— 

— 

17-8 

— 

Batavia 

32 

8 

205 

6  45 

-10 

— 

— 

25-8 

— 

Simla 

E. 

38 

4 

290 

7   12 

-29 

— 

— 

24-7 

— 

Colombo 

42 

1 

252 

— 

— 

— 

— 

28-4 

29-9 

Tiflis 

63 

6 

309 

— 

— 

— 

— 

e  42-8 

— 

Bergen 

80 

6 

333 

— 

— 

— 

— 

e  40-9 

— 

Vienna 

80 

8 

320 

e  12   29 

+    5 

e  22  45 

+  12 

e  41-4 

49-9 

Hambm-g 

81 

9 

328 

— 

— 

e  42-4 

52-4 

De  Bilt 

85 

2 

326 

12   50 

+    1 

23   19 

-    2 

e  41-4 

49-2 

Dyce 

N. 

85 

6 

334 

— 

— 

i  23   22 

-    4 

43-4 

47-9 

Strasbom-g 

85 

7 

322 

— 

— 

— 

— 

e  451 

55-4 

Rocca  di  Papa 

86 

1 

314 

e  12   54 

0 

23   30 

-    1 

e  50-5 

58-9 

Florence 

86 

1 

319 

47   11 

IL 

— 

— 

(47-2) 

103-5 

Uccle 

86 

3 

327 

. — 

— 

e  23  24 

-    9 

e  41-4 

48-4 

Edinbui'gh 

86 

8 

332 

— 

— 

e  23   24 

-15 

44-4 

48-5 

Eskdalemuii 

E. 

87 

2 

332 

— 

— 

e  23   37 

-    6 

40-4 

48-0 

Besancon 

87 

4 

322 

— 

— 

— 

— 

48-4 

— 

Moncalieri 

87 

6 

319 

8  47 

? 

23  48 

0 

481 

— 

Stonyhm-st 

87 

8 

330 

e  24   12 

?S 

(e  24   12) 

+  22 

— 

51-9 

Kew 

88 

2 

329 

— 

— - 

— 

— 

— 

55-4 

Victoria 

88 

2 

37 

23   19 

?s 

(23   19) 

-35 

48-3 

51-8 

Bidston 

88 

4 

330 

39  10 

?L 

42  39 

?L 

(42-6) 

51-4 

Oxford 

88 

6 

329 

— 

— 

i  23  58 

-    1 

43-2 

49-7 

Barcelona 

93 

0 

320 

— 

— 

— 

— 

e  52-3 

— 

Tortosa 

N. 

94 

3 

320 

. — . 

— . 

— 

— 

51-7 

64  0 

Toledo 

97 

6 

320 

— 

. — . 

— 

— 

e  45-4 

56-4 

Coimbra 

99 

8 

323 

e  30  24 

? 

e41   24 

? 

54-4 

56-6 

Ottawa 

109 

1 

12 

— 

— 

— 

— 

e  56-9 

— 

Chicago 

109 

4 

22 

— ■ 

— 

— 

— 

e  59-7 

— 

Toronto 

110 

0 

14 

— . 

— 

— 

— . 

e  65-4 

74-6 

La  Paz 

169 

3 

47 

e  20   26 

[+12] 

— 

— 

— - 

— 

Additional  readings  :  Taihoku  gives  also  MN  =  +5-0m.,  another  set  of  readings 
are  also  given.  Kobe  MN  = +12-6m.  Osaka  MN  =  + 16 -Qm.  Tokyo 
MN=+12-0m.  Simla  PN  = +llm.36s.,    LN-+22-lm.  Tiflis  e  = 

+  48m.l2s.,    c(?L)  =  +52-3m.  Bergen  L  =  +44-6ni.  Vienna  iZ  = 

+  13m.59s.,   iPR,Z= +15m.41s.,   cPR.N  =  +  18m.28s.  Hambm-g  MN  = 

+  45-4m.  De  Bilt  PR,Z= +16m.lls.,    MZ-+55-7m.  Strasbourg 

MN  =  +50  ■8m.  Bidstou  P  =  +40m.54s.  Toledo  MNW  =  +64-4m. 

Ottawa  e  = +52m. 40s.        Chicago  eE  = +52m.24s.        Toronto  eL  = +74 -Om. 


Dec.  2d.  Readings  also  at  Uli.  (Cuimbra,  CipolluUi,  Chacareta,  De  Bilt,  ITccle, 
La  Paz,  and  Victoria),  Ih.  (La  Paz),  5h.  (Kodaikanal),  lOh.  (La  Paz), 
18h.  (Batavia),  19h.  (La  Paz),  23h.  (Perth). 
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Dec.  3(1.  1-lh.  42m.  48s.     Epicentre  45°-2N.  140°-2E. 

A  =  -  -541,  B  =  +  -451,  C  =  +  -710  ;  D  =  +  -640,  E 


G  =  -  -545,  H  =  +  -454.  K  =  -  -705. 
A       Az.  P.       O-C.         S. 


+  •768  ; 


O-C. 


Sapporo 

2-3 

159 

— 

— 

1     0 

-   3 

1-7 

— 

Ootomtiri 

2-3 

51 

0  53 

+  17 

— 

— 

1-4 

1-4 

Mizusawa       f.          6-2 

173 

1   34 

-   1 

2  45 

-   4 

— 

— 

Tokyo 

9-6 

182 

i  2  33 

+   9 

i4   17 

-    1 

— 

5-8 

Osaka 

11-2 

201 

2  48 

+    1 

(5     2) 

+   3 

5-0 

6-2 

Kobe 

11-2 

202 

e  2   10 

-37 

(5      1) 

+    2 

50 

5-2 

Zi-ka-wei 

20-3 

233 

e  4  45 

0 

— 

— 

— 

Additional  readings 
creased  by  20m. 
A1N=  +51m. 


Mizusawa  gives  also 
Tokyo  MN  =  +6  ■2m. 


?X  =  +2m.43s.      P  has  been  in- 
Osaka  MN  = +5-5m.         Kobe 


Dec.  3d.  Readings  also  at  Oh.  (Christchurch,  De  Bilt,  and  Perth),  Ih.  (near  Vera 
Cruz  and  Puebla),  4h.  (Apia),  lOh.  (Zi-ka-wei,  Manila,  Hong  Kong, 
Almeria,  Malaga,  and  near  Granada),  17h.  (De  Bilt),  19h.  (Kong  Kong). 


Dec.  4d.  Readings  at  Ih.  (near  Tacubaya,  Merida,  CoUma,  Oaxaca,  and  La  Paz  , 
2h.  (De  Bilt),  3h.  (near  Manila),  oh.  (Pilar),  (Jh.  (La  Paz,  AndalgaJa,  and 
apoUetti),  7h.  (De  Bilt),  13h.  (near  Mizusawa).  16h.  (Ttttis),  22h. 
(Batavia),  23h.  (near  Tacubaya  (2)  ). 


Dec.  5d.  Readings  at  4h.  (Coimbra),  6h.  (Sydney  and  La  Faz),  7h.  (Christchurch 
and  Sidney),  8h.  (Strasbourg  and  De  Bilt),  12h.  (Manila  and  Zi-ka-wei), 
14h.  (La  Paz). 


1922.     Dec.  6d.  13h.  55m.  26s.       Epicentre  36°  8N.  69°  5E. 

A  =  +  -280,  B  =  +  -750.  C  =  +  -599  ;         D  =  +  -937,  E  =  -  -350  ; 
G  =  +  -210.  H  =  +  -561,  K  =  -  -801. 

A  depth  0-020  of  focus  is  assumed.     See  note  at  end. 


Corr. 

for 

Focus 

A 

Az. 

F 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

p 

, 

m. 

s. 

s. 

m.    s. 

s. 

m. 

m. 

Simla 

B.        -0-1 

8 

5 

129 

2 

10 

+  3 

_ 

— 

3-7 

— 

N.       -01 

8 

5 

129 

1 

58 

-   9 

— 

— 

3-3 

— 

Dehra  Dun 

-0-2 

9 

6 

130 

3 

4 

-1-42 



— 

— 

— 

Boml)av 

-0-7 

18 

1 

170 

4 

5 

-  5 

— 

— 

— 

— 

Tiflis 

-0-8 

19 

7 

292 

7 

40 

?S 

(7    40) 

-20 

12-4 

— 

Calcutta 

i:.      -0-9 

21 

6 

126 

4 

36 

-13 

(8      8) 

-30 

81 

8-2 

N.     -0-9 

21 

6 

126 

4 

38 

-11 

(8     10) 

-28 

8-2 

8-3 

Kodaikaiial 

-1-2 

27 

5 

163 

7 

4 

?PR, 

(9    34  J 

-54 

9-6 

52-7 

Coloinix) 

-1-5 

31 

3 

162 

— 

— 

— 

12-9 

14-6 

Hehvan 

-1-5 

32 

4 

268 

i6 

32 

-   5 

— 

— 

21-2 

I. em  berg 

-1-6 

34 

9 

306 

e6 

58 

-   1 

e  13    34 

+  65 

e  14-8 

16-4 

Athens 

E.      -1-6 

36 

1 

283 

e7 

3 

-  6 

— 

— 

i80 

82 

N.     -1-6 

36 

1 

283 

e7 

4 

-  5 

— 

— 

80 

9-3 

Konigsherg 

-1-6 

37 

1 

315 

e7 

14 

-   4 

_ 

— 

— 

20-6 

Belgrade 

^1-6 

37 

4 

298 

i7 

17 

-   3 

(•  10      6 

-181 

c  16-6 

190 

Vienna 

-1-7 

39 

9 

305 

.■7 

35 

-   5 

14     40 

+  59 

— 

181 

I'psala 

-1-7 

40 

0 

322 

i  7 

34 

-  6 

i  13     33 

-   9 

— 

18-8 

Hong  Kong 

-1-7 

41 

0 

99 

7 

21 

-28 

— 

— 

— 

132 

Pompt'ii 

-1-8 

42 

3 

291 

7 

59 

0 

35     18 

V 

— 

— 

Zi-ka-wei 

-1-8 

42 

9 

83 

i  7 

42 

-22 

e  13    40 

-42 

— 

— 

Innshnick 

-1-8 

43 

4 

302 

i  8 

4 

-  4 

e  15    48 

-1-79 

— 

18-8 

Kocca  di  I 'a  pa 

-1-8 

43 

5 

293 

iS 

1 

-  8 

(e  15    40) 

-(-69 

i21-3 

22-2 

Ilambuig 

-i-s 

43 

7 

312 

8 

5 

-   5 

" 

- 

— 

18-5 

Continued  on  next  page. 


Oorr. 
for 

Focus     A 


197 


Florence 
/jurich 

Strasl)(>iirg 

Bergen 

He  Bilt 

Moncalieri 

HesaiiQon 

Uccle 

Marseilles 

Paris 

Kew 

Dyce 

1  .e  Mans 

( ).\ford 

Manila 

Stdn.vhurst 

ICdinliurgh 

Kskdaleniuir 

Rai'celdna 

HidsKin 

Algieis 

Kolie 

Osalia 

'I'ortosa 

( )nt<)niari 

Miznsawa 

■I'okyo 

Batavia 

Toledc 

O  ran  ad  a 

K'io  Tinto 

San  Fernandi 

Cninihra 

Cape  Town 

Ottawa 

Korthfield 

Victoria 

Toronto 

Ann  Arbor 

Wasliington 

riiicago 

Sydney 

Berkeley 

Lick 

La  Paz 


-1-9 
-1-9 
-1-9 
^1-9 
-20 
-20 
-20 
-2  0 
-20 
-2  1 
-2-1 
-21 
-2-1 
-2-1 
-21 
-21 
-21 
-21 
-21 
-2-2 
-2-2 
-2-2 
-2-2 
-2-2 
-2-2 
-2-3 
-2-3 
-2-3 
-2-3 
-2-3 
-2-4 
-2-4 
-2-4 
-2-7 
-2-8 
-2-8 
-2-9 
-2-9 
-2-9 
-30 
-3-0 
-30 
-3-0 
-3-0 


441 
45-3 
45-6 
46-1 
46-3 
46-3 
470 
47-4 
48-3 
48-9 
50- 1 
50-2 
50-6 
50-7 
50-8 
50  9 
510 
511 
511 
51-4 
521 
52-2 
52-4 
52-5 
53-5 
550 
55-3 
55-3 
56-1 
56-8 
58-8 
59-1 
59  1 
85-2 
920 
92-1 
940 
94-8 
97-2 
98-3 
98-7 
103-7 
104-5 
105-1 
137-5 


Az. 

298 
301 
305 
321 
310 
300 
302 
309 
296 
305 
310 
318 
305 
310 
102 
312 
315 
315 
296 
312 
290 
73 
73 
296 
54 
65 
69 
134 
296 
292 
295 
293 
299 
220 
336 
334 
8 
338 
340 
334 
343 
122 
9 
9 
286 


e9 

e  9 

i  8 

eS 

9 

i  9 

i  9 

i  9 

10 

9 

8 

9 

i  9 

9 

9 

e9 

9 

9 

i  9 

11 

9 

i  9 

12 


10 
17 
19 

26 
29 
27 
33) 
34 
55 
48 

0 

4 

58 

37 

4 

0 

2 

3 

4 

5 

57 

2 

13 
29 
14 
19 
30 
37 
41 
34 
58 
59 
31 


0-C. 

s. 

-  2 

-  4 

-  5 

-  1 
+  1 
-61 

0 

-  2 
+  13 
+  2 


22 

19 

e22 


+  5 
-t  7 
0 
-21 
+  5 
+  1 
+  2 
f  3 
!  63 

-  1 
-10 

-  6 
-f    4 

I  14 
-10 

-  / 
-I-  4 
'r    5 

+  5 
106 
+  8 
+  9 

-  2 


?PH, 


14  34 

e  15  1 

i  16  36 

15  14 
i  15  3 

(15  34) 

i  15  21 

13  10 


17  20 
e  17  34 
i  16  3 

16  4 
i  17  31 
i  16  5 
i  17  40 

18  34 

17  48 
9  48 

'16  29; 

16  25 

(16  22) 

9  59 

i  18  7 

18  36 
i  19  3 

19  16 
19  12 


e  26     34 

(25       5) 


O-C. 

s. 

-  4 

t  3 
f91 
+   8 

-  3 
+  19 
t    1 


+  85 

-(  94 
t-  2 


t  8b 
-    1 

+  94 
\  145 
+  93 


L. 
ni. 

25-6 

e  19  6 

18-7 

19-2 

15-6 

i  16-8 

19-6 


19     17      [-18] 


e  24 
(25 

e28 

127 

21 


+  71 
+  90 
I  108 

+  94 
+  90 


?SR, 
+40 


-15 

+  4 


+  141 

r78 


p  20-4 

e29-6 
11-7 
16-5 
21-8 
16-4 


e  29-6 
23-1 


23-1 

42-6 

35- 1 
39-2 
53-2 

44-4 
45-6 

22-6 


32-6 

19-9 
29-5 
19-8 
20-9 

19-7 

20-6 
21-6 
20-0 


21-6 
21-3 


22-6 
34-6 
13-2 
20-5 
21-8 


48-2 
23-0 


Additional  readings  :    Tiflis  gives  also  i  =  +8m.46s.,  e  =  +8m.58s.  Athens 

iPE  =  +7m.58.,  iPN  =  +7m.6s.,  i  =  +7m.50s.  KoiiigsberR  iPZ  =  +7m.l68., 
PR3NEZ= +9m.56s.,         PSN  = +14m.8s.,         SR,N  =  +  16m.8s.,         SR,E  = 

+  16m.l6s.,  SR,Z  =  +I6m.28s.  Belgrade  i  =  +8in.0s.,  SR,E  =  +10in.31s., 

SR,N  = +llm.l7s.  Vienna  iPZ  = +7m.38s.,   iZ= +8in.31s.,    +8ni.42s., 

and     +9m.l8s.,    PRo?E  = +10m.8s.,    iE  =  +  10m.31s.,    iN  = +10ui.33s.,    and 

+  llm.5s.,  iZ= +10"m.44s.,  SN  = +14m.49s.,  i  =  +16m.48s..  MN  =  +21-6m. 
Upsala  iE  =  +10m.l7s.,    iSR,  =  +16m.43s.  Zi-ka-\vei  PSE  =  +13m.47s. 

Innsbruck  PR,  = +llm.7s.  Rocca  di  Papa  iS  = +9ra.  12s.     (?PR,),    eS 

is    eriven    as    eL.  Ilambursr  iPE  = +8m.6s.,    PR- = +10ni.34s.,    SR,  = 

+  18m.4s.,     MZ=+24-lm.,     MN  =  +24  2m.,     T,,  =13h.55m.3s.  Zurich 

iPN  = +8m.]8s.,    i=+llm.27s..     Epicentre    37°-N.    70°-E.  Strasbourg 

P=+8m.20s.,  MN=+20-4m.,  T„  =  13h.55m.17s.  Bergen  e  =  + llm.278., 

MN  =  +23-3ni.  De  Bilt  iPE  =  +8ra.31s.,  PR,  =  +10m.26s.,e  =  +18m.538. 
Moncalieri  MN  =  +20-2ni.  Besancon  gives  P  as  S  and  S  as  L.  Uccle 

iP=+llm.34s.  Marseillies  PR,  = +10m.9s.  Paris  MN  =  + 11 -em. 

Dvce  i  = +12n].15s.     and      +16m.55s.  Oxford  PR,  = +12m.55s.,     i  = 

+  17m.24s.  Eskdalemuir  iE  =  +10m.lls.,  iPRiE?  =  +llm.4s.         Bidston 

S  =  +llm.98.  Kobe  MN  = +12-8m.  Osaka  MN  =  + 19 -Om.  Mizu- 

sawa  SN  = +10ra.ls.  Toledo  PR, NW  = +12m.57s.,  PR,NE  =  +  12m.58s., 

PRj= +14m.21s.,     PR3NE  = +15m.28s..     PR^NW  =  +  15m.38s.,     SR,NW  = 

+  24m.28s.,  SR.NE  =  +24m.32s.,  SR-NW  =  +25m.40s.,  SRoNE  =  +25m.44s., 
MNW  =  +37-2m.  Granada  i  =  + 14m.34s.,    To  =13h.53m.4  3s.  San 

Fernando  MN  =  +44 -Om.  Ooimbra  i  =  -^  19m.24s.,  LN  =  +24-7m.,  MN  = 

+  25-2m..   To  =13h.54m.lls.  Ottawa  eLE  =  +34-6m.  Victoria  S  = 

■f  29m.30s.  Toronto  L  =  +58-5m.  Chicago  gives  S  as  PR,,  also  S?  = 

+  31m.348.  Berkelev  ePN  =  +22m.3s.,  eN  =  +28m.l3s.  Sydney  L  == 

+  32-3m.  and   +40-4m. 
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The  solution  is  well  supported  by  the  Japanese  and  Indian  observatories,  and 
by  a  number  of  European  observat  .ries,  but  there  are  also  a  number  of  others 
which  shiw  large  S  residuals,  as  follows  : — 


Lemberg 

+  65 

Le  Maus 

+  94 

Batavia 

+    71 

Vienna 

+  59 

(Oxford 

-4-79) 

Toledo 

+   90 

Innsbruck 

+  79 

Edinbm-sh 

+  86 

Granada 

+  108 

Rocca  di  Papa 

+  69 

Barcelona 

-94 

San  Fernando 

-^    94 

Ber^jen 

+  91 

(Bidston 

-rS5) 

Coimbra 

+    90 

Dyce 

+  85 

Algiers 

+  90 

The  Oxford  observation  is  sriven  in  the  Notes  ;  the  Bidston  residual  has  been 
diminished   by   1   minute. 

If  there  was  a  second  shock  from  the  same  epicentre  followinpr  the  first  by 
about  85  sec,  there  ou^ht  to  be  a  second  P  also  followinar  at  this  interval.  The 
following  observatories  record  impulses  which  might  be  thus  interpreted  : — 


Athens 

+  40 

Rocca  di  Papa 

+  63 

Belgrade 

+  40 

Eskdalemuir 

+  71 

Vienna 

+  51, 

+  62, 

+  98 

Bidston 

+68 

Upsala 

+  97 

The  Athens  readings  (in  the  text)  sugsrest,  however,  a  separate  shock  near 
Athens,  which  may  account  for  some  of  the  additional  readings  mentioned  in  the 
notes. 


Readings  also  at  Ih.  (Mizusawa),  2h.  (La  Paz),  9h.  (near  Algiers),  12h. 
(Innsbruck\  13h.  (near  Batavia),  14h.  (Kobe  and  La  Paz),  loh.  (near 


Dec.  6d. 

Granada),  16h.  (Florence). 


Dec.  7d.   16h.    22m.  10s.  (i)^  |  Epicentre  40=0N.  20=0E.  (as  on  1922  .Ian.  12d.). 


A  =  +-720, 

B  =  +-262,  C 

=  + 

643 

;        D 

=  +  -.342, 

E  =  - 

•940  : 

G  =  + 

•604, 

H  = 

+  •2 

20,  K  = 

=  --766. 

A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

e 

g 

m 

s. 

s. 

m.  s. 

s. 

m. 

m. 

I  Athens 

3-6 

123 

1 

32 

+  36 

i  2  33 

+  54 

2-8 

3-7 

II 

3-6 

123 

1 

36 

+  40 

2  35 

+  56 

2-9 

30 

I  Mostar 

3-7 

335 

i  0 

52 

-   6 

1   15 

-27 

— 

1-6 

II 

3-7 

335 

i  0 

52 

-   6 

1   23 

-19 

— 

1-6 

I  Pompeii 

4-2 

281 

1 

35 

+  30 

2  40 

?L 

(2-7) 

42 

II 

4-2 

281 

e  2 

19 

?S 

(e  2   19) 

+  24 

(3-4) 

— 

I  Sinj 

4  5 

327 

i  0 

50 

-20 

i  1   35 

-29 

2  0 

II 

4-5 

327 

i  1 

14 

+    4 

i  2     4 

0 

— 

2-3 

I  Belgrade 

4-8 

4 

i  1 

9 

—    5 

i  2   13 

+   2 

— 

2-4 

II 

4-8 

4 

i  1 

1 

-13 

i  1   53 

-18 

— 

2  0 

I  Rocca  di  Papa 

5-8 

291 

i  1 

46 

+  16 

2  50 

+  11 

i  3-8 

64 

II 

5-8 

291 

1 

36 

+    6 

i  2  36 

-    3 

— 

— 

I  Florence 

7-5 

303 

3 

25 

?S 

(3   25) 

+    1 

— 

4-8 

II 

7-5 

303 

2 

46 

+  52 

— 

— 

5  3 

I  Vienna                 z. 

8-6 

344 

e  2 

1 

-   9 

i  3  47 

-    6 

i  5  0 

5-8 

H                                      7,. 

8-6 

344 

e  2 

4 

-    6 

i  3  52 

-    1 

i  4-5 

5-4 

I  Innsbruck 

9-6 

322 

e  2 

22 

-    2 

e  3  50 

-28 

— 

6  0 

II 

9  6 

322 

e  2 

21 

-   3 

i  3  53 

-25 

— 

— 

I  Lemberg 

10 -2 

15 

e  2 

8 

-25 

e  4  56 

+  21 

— 

6-6 

I  Moncalieri 

10-3 

303 

2 

19 

-15 

5  25 

+  48 

6  3 

7  6 

II 

in -3 

303 

1 

35 

-59 

3   26 

-71 

51 

— 

I  Zurich 

no 

316 

c  2 

41 

-    3 

i  4  50 

-   4 

— 

— 

II 

110 

316 

V  2 

41 

-    3 

e  4  46 

-    8 

— 

— 

I  Stra.sbourg 

12-2 

318 

3 

2 

0 

p  5  26 

+    2 

e  5-8 

71 

II 

12-2 

318 

5 

0 

+  118 

5  42 

+  18 

— 

6-7 

Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C 

I.. 

M. 

o 

m.  s. 

s. 

m.  s. 

s. 

111. 

m. 

12° -4 

310 

e  5   19 

?.S 

(e  5   19) 

-10 

9-8 

— 

12-4 

310 

e  5  46 

?S 

(e  5  46) 

+  17 

— 

— 

13-6 

288 

— 

— 

— 

— 

e  S-4 

10-4 

13-7 

261 

— 

— 

— 

— 

— 

11-8 

13-7 

134 

c  3   44 

+  22 

6   50 

+  49 

— 

11-5 

14-8 

1 

— 

— 

e  5   56 

-31 

e  7-3 

8-6 

14-8 

279 

— 

— 

— 

— 

e  8-8 

10-5 

15-2 

311 

— 

— 

e  7   14 

+-37 

8-3 

9-8 

15-2 

311 

— 

— 

— 

— 

c  7-8 

— 

15-2 

337 

c  3   37 

-    5 

— 

— 

8-0 

12-5 

15-3 

320 

e  3   44 

+    1 

— 

— 

7-8 

9-8 

15-8 

325 

— . 

— 

(e  6  50) 

0 

e  6-8 

10-6 

18-4 

278 

e  4  55 

+  33 

— 

— 

e  10-8 

141 

18-6 

269 

i  4  51 

+  27 

e  8  49 

+  56 

e  10-3 

110 

18-8 

316 

— 

— 

(7    50) 

-    8 

7-8 

11-2 

20-5 

320 

e  4  50 

+    3 

— 

— 

13-8 

20-6 

318 

5     5 

+  17 

7   56 

-40 

— 

14-3 

20-8 

269 

— 

— 

— 

12-8 

20-8 

272 

7   50 

?S 

(7   50) 

-50 

— 

17-8 

21-7 

280 

5   25 

+  24 

i  9  23 

+  24 

12-9 

15-2 

21-7 

280 

— 

— 

— 

— 

12-4 

14-4 

22-0 

324 

e  5     2 

-   3 

— 

— 

e  10-8 

14-7 

22-3 

341 

— 

— 

— 

— 

e  11-8 

— 

22-4 

328 

— 

— 

i  9     5 

-    8 

— 

12-8 

73-9 

181 

— 

— 

— 

— 

— 

42-8 

I  Besancon 
II 

I  Barcelona 

I  Algiers 

I  Hehvan 

I  Konigsberg 

I  Tortosa  i 

1  Paris 
II 

I  Hamburg 

I  Uccle 

I  De  Bilt 

I  Toledo 

I  Granada 

I  Oxford 

I  Stonyhurst 

I  Bidston 

I  San  Fernando 

I  Rio  Tinto 

I  Coinibra 

I 

1  Edinburgh 

I  Bergen 

I  Dyee 

I  Cape  Town 

Additional  readings  and  notes:  Atheiis  gives  also  for  i  iP  =  +lm.54s.,  MN  = 
+  3-6m..    To  =161i.22m.28s.,    and    for    Ii    MN  =  +3-4ra.  Mostar  I  iP  = 

+  lm.3s.,   II  iP=+lm.l3s.  Belgrade  I  iP  = +lm.l8s.,   ii  i=+lm.l3s., 

origin  40°-7N.  20°-6E.        Rocca  di  Papa  I  SE  =  +3m.2s.,  ii  iSE  =  +2m.54s., 

Vienna  I    iPZ  =  +2m.9s.,    iNZ  = +3m.lls.,    iEZ  =  +4m.7s.,    ii    i  =  +4m.5s. 

Moncalieri  I  MN  = +7-8m.  Strasbourg  i  PE  = +3m. 5s.,    MN  =  +6-8m. 

llambiirg  i  MNZ  =  +9-6m.  De  Bilt  I  MN  =  +101m.,      MZ  =  +10-2m. 

Stonyhurst  cP  increased  by  lh.30m.  San  Fernando  i  MN  =  +13*0m. 

Eskdalemuir  (A  =21°-7  Az.  =322°)  gives  simply  16h. 


Dec.  7d.  16h.  50ni.  Os.     Epicentre  31°-5N.  130°  OE. 


A  =  - 

•548, 

B  =  +-653,  C 

=  +•522 

;       D 

=  +■766, 

E  =  + 

•643  ; 

G  =  - 

•336, 

H  =  +400,  K  = 

=  --853. 

A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

„ 

m.  s. 

8. 

m.  s. 

8. 

m. 

m. 

Nagasaki 

1-3 

356 

-0      3 

-23 

— 



00 

01 

Kobe 

5-3 

52 

1   22 

0 

2    14 

-11 

2-6 

2-9 

Osaka 

5-6 

53 

1  49 

+  22 

— 



31 

4-2 

Zi-ka-wei 

7-3 

268 

2     2 

+  11 

e  3  22 

+    4 

— 

— 

Tokyo 

91 

60 

1  2  52 

+  34 

4  37 

+  31 

— 

6  0 

Taihoku 

9-8 

231 

e  3     3 

+  36 

— 

— 

6-4 

7-2 

Mizusawa 

K. 

11-8 

47 

2  55 

-    1 

5  39 

+  25 

— 

— 

Ootomari 

181 

29 

4  23 

+    5 

(7   44) 

+    2 

7-7 

11-3 

Manila 

18-8 

208 

e  4  49 

+  22 

. — 

9-3 

11-3 

Calcutta 

E. 

37-9 

269 

16  48 

?SRi 

— 

— 

— 

— 

Batavia 

43-7 

216 

i  8  24 

0 

i  15     3 

+    5 

30  0 

— 

Simla 

N. 

44-7 

283 

18  36 

?SR, 

— 

— 

25  1 

— 

Colombo 

52-7 

255 

8   30 

-54 

21   30 

2SR, 

335 

38  0 

Kodaikanal 

52-9 

260 

33   36 

?L 

— 

— 

(33-6) 

— 

Sydney 

68-3 

162 

19   48 

?S 

(19  48) 

-18 

33  0 

36  0 

Konigsberg 

74-2 

326 

— 

— 

— 

— 

c  39  4 

420 

Victoria 

76-8 

41 

— 

— 

— 

— 

46^2 

47-5 

Bei^en 

77-4 

336 

— 

— 

— 

- — 

e  40-5 

— • 

Hamburg 

80-4 

329 

— 

— 

— 

— • 

e  42-7 

46-2 

Vienna 

80-6 

323 

i  12   24 

+    1 

22   28 

-    2 

e  430 

45-5 

Dyce 

N. 

82-6 

337 

— 

— 

— 

— ■ 

290 

44-9 

De  Bilt 

83-5 

330 

— . 

— 

— 

— 

e  41  0 

49-2 

Innsbruck 

83-8 

324 

. — 

— 

• — 

— 

e  42  0 

— 

Edinburgh 

84-0 

336 

— 

— 

e  28     0 

?SR, 

450 

54-4 

Uccle 

84-8 

330 

— • 

— 

— 

— 

e  41  0 

46-4 

Strasbourg 

N. 

84-8 

326 

— 

— 

— 

— 

e  44-5 

45-2 

Continued  on  n^xt  page. 
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stony  hurst 

85-3 

334 

25   30 

Bidston 

85-8 

334 

41      0 

Florence 

86-2 

321 

— 

Kew 

86-2 

332 

— 

Besaugon 

86-6 

326 

— 

Rocca  di  Papa 

86-8 

319 

— 

Paris 

87-0 

329 

— 

Moncalieri 

87-3 

324 

37    40 

Barcelona 

92-7 

324 

Tortosa 

93-9 

325 

— 

Toledo 

96-9 

326 

— 

Coimbra              e. 

98-6 

329 

32   41 

Granada 

98-8 

325 

— 

Chicago 

990 

27 

— 

Rio  Tinto 

99-8 

327 

54      0 

Toronto 

100-2 

21 

— 

San  Fernando    E. 

100-7 

325 

— 

o-c.       s.        o-c. 

s.  in.  s.  s. 


?L         47   25 


L. 

M. 

m. 

m. 

— 

49-5 

(410) 

53-6 

27-5 

— 

55  0 

46-0 

— 

0  45-7 

55-3 

47-0 

48-0 

45-6 

48-8 

e  48-7 

51-2 

e  49-0 

54-4 

51-0 

64  0 

500 

65-7 

56-5 

60-5 

c  56-0 

— 

(54-0) 

61-0 

52-2 

— 

— 

57-7 

43      4 


41      0 

43   50 

e  47      0 


Additional  readinsrs  and  notes:    Osaka  gives  also  MN  =  +4-5ni.  Taihoku 

MX  =  +7-5m.  Mizusawa  SN  =  +5ni.41s.  Ootoraari  MN  =  -f  9-8ra. 

Manila  MN= +10 -2m.  Calcutta  PN  =  + 16m. 52s.   (?SR,N).  Batavia 

L  has  been  increased  by  10m.  Hamburs?  e  =  +39m.0s.,  MN  =  +46-3m., 

MZ  =  +50-lni.  Vienna  i  =  +29m.20s.   (?SR,).  TTccle  MN  =  -r49-0m. 

StrasbourJT  ME  = +49-2m.  Bidston  alternative  P=+43m.0s.  Paris 

MN  =  +49  0m.  Moncalieri  MN  =  +57  ^m.  De  Bilt  eSR,  =  +28m.35s., 

eSR2= +32m.55s.,     MN  = +490m.,  .  MZ  = +54-4m.  Toledo  MNW  = 

+  62-0m.  Coimbra  MN  = +58 -8ra.  Toronto  eL  = +55 -4m.  San 

Fernando  MN  =  +69-0m. 


Dec.  7d.  22h.  4m.  6s.      Epicentre  40"-0N.  20'-0E.  (as  at  16h.). 


A       Az. 


P. 


O-C. 


O-C. 


o 

o 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mostar 

3-7 

335 

i  0  55 

-   3 

i  1   44 

+    2 

— 

1-8 

Pompeii 

4-2 

281 

e  2     4 

?S 

(e  2     4) 

+    9 

— 

— 

Slnj 

4-5 

327 

e  2     4 

!S 

(e  2     4) 

0 

— 

— 

Belarrade 

4-8 

4 

i  1      6 

-    8 

i  1   55 

-16 

— 

2  3 

Rocca  di  Papa 

5-8 

291 

i  2   18 

+  48 

— 

— 

— 

3-2 

Vienna 

8-6 

344 

e  2      7 

-    3 

i  4   26 

+  33 

e 

4-9 

5-4 

Innsl)ruck 

9-6 

322 

i  2     0 

-24 

i  3  51 

-27 

Strasbourg:       x. 

12-2 

318 

— 

— 

— 

— 

e 

6-7 

— 

De  Bilt 

15-8 

325 

— 

— 

— 

— 

e 

8-4 

9-9 

Mostar  gives  also  iPS  =  +lm.28s. 


Dec.  7d.  22h.  21m.  36s.      P^picentre  31°-5N.  130°-0E.  (as  at  16h.50m.). 


Nagasaki 

Kobe 

Osaka 

Zi-ka-wei 

Tokyo 

Manila 

De  Bilt 


1-3 
5-3 
5-6 
7-3 
91 
18-8 
83-5 


356 
52 
53 

268 
60 

208 

330 


P.       O  -C. 


m.   >;. 

0  22 

1  16 

1  26 

2  36 
2   53 


-  6 

-  1 
+  45 
+  35 


(2   29) 


e  3   56 
e  4   43 


.\d(litional  readings  :    Kobe  gives  also  MN  =  +2 -6m. 


O-C 


+  38 
+  37 


L. 


e  8 
e  44 


M. 


48-6 


Osaka  MN  =  +4 -7m. 


Dec.  7d.  Readings  also  at  tih.  and  Ih.  (La  Paz).  51i.  (near  Taihoku),  6h.  (Tiflis 
and  near  Nagasaki),  71i.  (Zi-ka-wei,  Osaka,  Kobe,  and  near  Naga.saki  (6)  ), 
8h.  and  9li.  (near  Nagasaki),  12h.  (La  Paz  and  near  Naga.saki),  13h.  (2) 
and  Itli.  (near  Nagasaki),  15h.  (Chicago,  Toronto,  Victoria,  and  De  Bilt), 
16h.  (Toronto  and  near  Nagasaki  (3)  ),  17h.  (Osaka,  Kobe,  and  near 
Nagasaki  (5)  ),  18h.  (Kobe  and  near  Nagasaki  (3)  ),  19h.  (near  Nagasaki 
(6)  ),  20h.  (Tokyo,  Kobe,  Osaka,  and  Zi-ka-wei,  and  near  Naga.saki  (6)  ), 
21h.  (De  Bilt  and  near  Nagasaki  (5)  ).  22h.  (Kobe,  O.saka,  and  near 
Nagasaki  (5)  ),  23h.  (Nagasaki). 
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Oec.  Sd.    2h.    2m. 

Ob. 

•   ^  ^ 

5h.  16m.  i 

50s. 

.  II 

6h.  45m. 

Os, 

.  Ill 

Epicentre  31' 

'•5N.  130 -OE. 

7h.  15m.  ; 

20s. 

,    IV 

(as  on 

7d.) 

13h.  39m. 

Os. 

.      V 

20h.  19m.  i 

50s, 

.    VI    / 

A  =  -  0-18, 

B 

=  -t  -653,  C 

=  +•522  ; 

D 

=  +•766, 

E=  + 

•643  ; 

G  =  - 

•336, 

H  =  +  400,  K  = 

=  -•853. 

A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

o 

m.  s. 

s. 

m.  s. 

.s. 

m. 

m. 

I  Nagasaki 

1-3 

356 

0     9 

-11 

— 

— 

0^2 

0-4 

II 

1-3 

356 

0  11 

-    9 

— 

— 

o-^ 

— 

IV 

1-3 

356 

-0      6 

-26 

— 

— 

0^0 



V 

1-3 

356 

0   51 

+  31 







VI 

1-3 

356 

-0   49 

-69 

— 

— 

-07 



1  Kobe 

5-3 

52 

1   23 

+    1 

(2  41) 

+  16 

27 

3  3 

II 

5-3 

52 

e  1   31 

+    9 

(2  23) 

-    2 

2-4 

34 

III 

5-3 

52 

1   20 

-    2 

(2  23) 

-    2 

2-4 

3  5 

IV 

5-3 

52 

1   22 

0 

(2     4) 

+  16 

2-7 

2^7 

V 

5-3 

52 

2   17 

?S 

(e  2   17) 

-    8 

36 

36 

VI 

5-3 

52 

0   59 

-23 

e  1  34 

-51 

2-2 

2-6 

I  Osaka 

5-6 

53 

1   38 

+  11 

— 

— 

2  9 

— 

II 

5-6 

53 

1  33 

+    6 

— 

— 

2^8 

3  9 

III 

5-6 

53 

2   10 

?S 

(2   10) 

-24 

3  4 

4^7 

IV 

5-6 

53 

I   53 

+  26 

— 

31 

3-4 

V 

5-6 

53 

1   39 

+  12 

— 

— . 

29 

3-7 

VI 

5-6 

53 

1   25 

-    2 

— 

— 

2-6 

2^8 

I  Zi-ka-wei 

7-3 

268 

2     9 

+  18 

e  4     4 

?L 

(4-1) 

5-9 

II 

7-3 

268 

6  2     6 

+  15 

. — 

— 

6  0 

III 

7-3 

268 

e  2  28 

+  37 

— 

— 

— 

56 

IV 

7-3 

268 

e  2  39 

+  48 

— 

. — 

. — 

— 

V 

7-3 

268 

e  2  33 

+  42 

— 

— . 

. — 

— 

VI 

7-3 

268 

e  2   18 

+  27 

— . 

— 

— 

— 

I  Tokyo 

91 

60 

i  2  49 

+  31 

i  4     8 

+    2 

— 

60 

II 

91 

60 

e  4     0 

'S 

(4      0) 

-    6 

(e5-6) 

7  0 

III 

91 

60 

e  4     6 

?S 

(4     6) 

0 

(e  6-8) 

8^2 

IV 

91 

60 

— 

— 

— 

e  7  5 

— 

V 

91 

60 

— 

— 

e  3  59 

-   7 

— 

— 

VI 

91 

60 

— 

— 

e  3  58 

-    8 

— 

— 

I  Taihoku 

9-8 

231 

8      0 

? 

— 

— 

— 

I  Mizusawa         e. 

lis 

47 

2   48 

-'8 

5  27 

+  13 

— 

— 

I                               x 

11-8 

47 

2  47 

-    9 

5   28 

+  14 

— 

— 

I  Ootomari 

181 

29 

4    16 

-    2 

— 

— 

8^9 

— 

I  Manila 

18-8 

208 

e  4  46 

+  19 

— 

— 

8^5 

94 

I  Simla 

44-7 

283 

— 

— 

— 

— 

e  193 

— 

I  Konigsberg 

74  2 

326 

— . 

— 

e  35     0 

I 

e  40  5 

47  0 

I  Bergen 

77-4 

336 

— 

— 

— 

— 

e  420 

— 

I  Hamliurg 

80-4 

329 

— 

— 

— 

— 

e  420 

510 

I  Vienna 

80-6 

323 

12  24 

+    1 

e  23     0 

+  30 

e  440 

530 

I  Dyce 

82-6 

337 

• — 

— 

. — 

— 

44-8 

502 

I  De  Bilt 

83-5 

330 

— 

— 

— 

— 

e  420 

48-9 

n 

83-5 

330 

— 

— 

— 

— 

e  44  2 

486 

III 

83  o 

330 

— 

— 

— 

— 

e  48^0 

— 

I  Uccle 

84-8 

330 

— 

— 

— 

— 

e  42^0 

— 

I  Strasbourg       e 

84-8 

326 

— 

— 

— 

— 

e  46-6 

— 

I  Bidston 

85-8 

334 

— 

— 

50   27 

?L 

(504) 

590 

I  Florence 

86-2 

321 

— 

— 

— 

— 

48^5 

— 

I  Kew 

86-2 

332 

— 

— 

— 

— 

— 

580 

I  Oxford 

86-5 

332 

— 

— 

— 

— 

461 

56  7 

I  Rocca  di  Papa 

86  8 

319 

— 

— 

— 

— 

e  36-3 

556 

I  Moncalieri 

87-3 

324 

. — 

— 

e  43  30 

?L 

47-3 

489 

I  Coimbra           e 

98-6 

329 

— 

— 

e  28  30 

? 

e  500 

— 

I                                     N 

98-6 

329 

— 

— 

e  34  30 

7 

53  5 

— 

Additional  readings  and  notes  to  Shock  i:     Kobe  gives  also  S=+]m.59s., 
MN  =  +2  8ni.  Zi-ka-wei      MN  =  +5  3m.  Tokyo      MN  =  +62m. 

Manila      MX-+87m.  Hamburg      MN  =  +46-4m.,      MZ=+515m. 

Eskdalemuir    (A  =84-4)    gives    simply    2h.  De    Bilt    MZ=+543m. 

Coimbra  LE  =  +56  •5m. 
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Dec.  8d.  8h.  8m.  40s. 
A 


Epicentre  1.5°-5N.  77° 


209,  B  =  --941,  C  =  +-267 

G  =  +-058,  H  =  --261,  K  =  --964. 


5W.  (as  on  1914  Aug.  3d.). 
D  =  --976,  E  =  --216  ; 


Balboa  Hts.E. 

X. 

Merida 

Tacubaya     e. 

Toronto 

La  Paz 

Victoria 

Coinibra 

De  Bilt  X. 


6S 
6S 
12  8 
21  1 
28-2 
33-3 
49-8 
64-2 
73-3 


Az. 

19°8 
198 
297 
284 
357 
164 
322 
53 
40 


P. 

111.  s. 
1  54 
1    54 

3  3 

4  54 


0-C. 

s. 

+  10 

-10 

-    7 

0 

-^    6 


3      2 
2   54 


e  22    20 


O-C. 


-    3 
-11 


(8  28)       -18 


Additional  readings  :     Merida  s:ives  also  MX 
-r4m.53s.  De  Bilt  cLE  =  -41 -301. 


;SR, 


L. 
111. 
3-6 
3-5 
6-6 
8-5 
20  1 

30-8 
35-3 
3(5-3 


3-3 
3-4 
7-6 


35-5 


Tacubaya  PX 


1922.     Dec.  8d.  22h.  33m.  10s.       Epicentre  41°  9N.  142°  IE. 

(as  on  1921  Jan.  25d.). 

A  =  -  -587,  B  =  +  -457.  C  =  +  -668  :  D  =  +  -614,   E  =  +  -789  ; 

G  =  -  -527,  H  =  +  -410,  K  =  -  -744. 


A 

Az. 

P. 

O-C. 

S. 

O-C. 

L 

M. 

o 

o 

m.   s 

S. 

m.   s. 

s. 

ill. 

m. 

Sapporo 

1-3 

335 

0  41 

-21 

— 

— 

0-9 

— 

Mizusawa 

E.          2-9 

195 

0   42 

—    3 

1      7 

-13 

— 

— 

X.          2-9 

195 

0   43 

-    2 

1      8 

-12 

— 

— 

Ootomari 

4-8 

5 

1   32 

+  18 

— 

— 

2-5 

41 

Tokyo 

6-5 

197 

i  1   34 

—    5 

i  2  40 

-17 

— 

Osaka 

8-9 

218 

2   16 

+    1 

— 

— 

4-4 

5-5 

Kobe 

90 

219 

2   11 

—    5 

(4      6) 

-    3 

4-1 

5-4 

Zi-ka-wei 

19-7 

244 

4   32 

-    5 

8      6 

-11 

— 

11-5 

Hong  Kongr 

30-5 

23  S 

6    12 

-21 

(11      8) 

-35 

Ill 

— 

Manila 

32-9 

221 

e  6   45 

-11 

— 

— 

— 

— 

Simla                       1 

R.        52-0 

280 

e  9  20 

0 

— 

— 

— 

— 

Batavia 

57-8 

223 

e  9  55 

-   3 

— 

— 

— 

— 

Victoria 

626 

49 

10  53 

-r24 

19     6 

+  10 

30-4 

.34-4 

Berkeley 

69-3 

59 

e  11   25 

-12 

e  20   16 

-    2 

e 

32-4 

— 

Konigsbcr? 

71-2 

330 

11   29 

+    5 

21   35 

+  55 

e 

37-8 

44-8 

Bergen 

71-8 

340 

e  11   10 

-18 

e  20  50 

+   2 

— 

46-8 

Hambun? 

761 

334 

i  11   59 

+   3 

e  22     8 

+  30 

c 

37-8 

47-7 

Dyce                        X.       76-4 

342 

i  21   53 

.'S 

(i  21   53) 

+  11 

40-3 

43-7 

Edinburgh 

77-9 

341 

— 

— 

e  21   50 

-    9 

— 

44-8 

Vienna 

77-9 

327 

e  12      8 

+   2 

22  37 

+  38 

43-8 

49-8 

Belgi-ade 

78-8 

322 

e  12    14 

-r    2 

e  22   12 

+    2 

e 

47-3 

53-0 

Dc  Bilt 

78-9 

335 

i  12    13 

+    1 

22    14 

-    3 

c 

36-8 

47-9 

.•^tonvhurst 

79-5 

340 

0  19   20 

?PR. 

— 

— 

— 

46-5 

Bidstnii 

80  0 

340 

— 

— 

24     2  ? 

+  99 

— 

51-3 

I'cclc 

80-2 

335 

e  12   20 

0 

c  22  32 

+   7 

e 

37-8 

47-6 

Innsbruck 

80-7 

329 

e  12   20 

-    3 

— 

— 

— 

Strasbourg 

81-0 

332 

c  12   22 

-    3 

e  24  26 

+  111 

e 

46-8 

48-3 

Kew 

81  1 

338 

— 

. — 

— 

— 

• — 

56-8 

Oxford 

811 

338 

12   26 

0 

22  36" 

0 

36  9 

52-8 

Znricli 

81-7 

330 

c  12   27 

-    1 

— 

— 

— 

— 

Paris 

82-5 

336 

e  12  34 

+    1 

c  23   22 

+  .30 

40-8 

48-8 

BesanQon 

82-8 

331 

— 

— 

— 

— 

44-8 

— 

Moncalieri 

84  0 

330 

0  13  53 

+  71 

e  23  26 

+  18 

47-2 

52-8 

Hehvan 

84  1 

306 

12  38 

-    5 

23  40 

+  31 

52-8 

— 

Kocca  di  Papa 

84-7 

325 

i  12  38 

-    8 

22  38 

-38 

e 

46-6 

551 

Ch'cago 

851 

35 

22  58 

?S 

(22  58) 

-22 

c 

49-8 

— 

Toronto 

86-6 

29 

— 

— 

e  33  32 

.' 

e 

52  0 

57-4 

Tortosa                   x.       90  -3 

332 

— 

— 

— 

— 

e 

43-8 

55-5 

Toledo 

921 

335 

e  13   17 

-11 

24   24 

-12 

e 

39-8 

57-9 

Algiers 

92-9 

329 

— 

— 

. — 

— 

— 

58-8 

Coimbra                  k.       93  6 

339 

e  14  20 

+  44 

24   30 

-22 

e 

48-3 

— 

X.        93-6 

339 

e  17   20 

? 

— 

— 

e 

47-3 

60-9 

Granada 

95  0 

334 

i  13   20 

-23 

i  17   21 

? 

— 

— 

Rio  Tinto 

95  4 

336 

52  50 

?S 

— 

— 

(52-8) 

63-8 

San  Fernando        k.        96-5 

335 

— 

— 

— 

— 

55-8 

La  Paz. 

143-7 

54 

19   50 

f+    41 

— 

— 

— 

— 

For  Notes  see  next  page. 
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Notes  to  Dec.  8d.  22h.  33m.  If's. 

Additional  readings  and  notes:      Kobe  sives   also  MN=+4-3m.  Simla 

eN  =22h.30m.54s.  Berkeley     eSZ  = +20m.35s.,       eLZ  =  +32-8m. 

Konigsberg    SN=+21m.2s.  Hamburg    MN  =  +47-9m.,    MZ=+48-lm. 

Dyce    SN  = +31m.23s.  Vienna    iPZ  = +12m.9s.,    iN  =  +13m.2s.     and 

+  14m.37s.  Eskdalemuir    (A=78°-4)   gives   simplv    22h.  Belgrade 

L  =  +530m.  De     Bilt     iPRiZ  =  +  15m.l6s.,     MX  =  +49 -em.,     MZ  = 

+  49-8m.  Uccle  MN= +50-4m.  Strasboiu'g  MX  = +49  0m.  Paris 

MN  =  +46-8m.  MoncaUeri  MX  =  +54-7m.  Hehvan  gives   S   as  M. 

Chicago  L  =  +57 -Sm.         San  Fernando  MX  =  +53-9m. 


Dec.  8d.  Readings  also  at  Oh.  (De  Bilt).  Ih.  (La  Paz),  2h.  (Nagasaki  (2)  and 
near  Osaka),  3h.  (near  Xagasaki  (2)  and  near  Granada),  4h.  (La  Paz 
and  near  Nagasaki),  5h.  (near  Xagasaki  (2),  near  Belgrade,  and  near 
Tacubaya),  7h.  (Xagasaki  and  near  Tacubaya),  8h.  (near  Belgrade), 
12h.  (near  X'agasaki  (2)  ),  13h.  (La  Paz  and  Nagasaki  (2)  ),  14h.  (Naga- 
saki), loh.  (La  Paz  and  near  Nagasaki),  Ifih.  (De  Bilt,  Strasbourg,  and 
1  ear  Nagasaki),  17h.  (La  Paz  and  Nagasaki),  18h.  (Nagasaki),  19h. 
(Taihoku,  De  Bilt,  and  Nagasaki),  20h.  (Nagasaki  (4)  ),  21h.  (Nagasaki 
(2)  ),  22h.  (Manila),   23h.  (Batavia).     See  also  Appeudix. 


Dec.  9d.  Readings  at  Oh.  (Uccle),  Ih.  (Nagasaki),  2h.  (near  Taihoku  and 
Zi-ka-wei),  3h.  (Nagasaki,  near  Osaka,  and  near  Belgrade),  4h.  (near 
Osaka  and  Xagasaki),  7h.  (Xaga-saki),  8h.  (Xagasaki,  De  Bilt,  Stras- 
bourg, and  Victoria),  lOh.,  llh.,  12h.,  13h.,  and  14h.  (Xagasaki),  15h. 
(La  Paz  and  nea"  Tokyo),  16h.  (near  Port  nu  Prince  and  near  Tokyo), 
19h.  (Xagasaki  (2)  and  near  Mizusawa),  20h.  (Rocca  di  Papa  and 
Xagasaki),  21h.  (Xagasaki)  22h..  (Titiis  and  Xagasaki),  23h.  (Florence). 


Dec.  lOd.  Readings  at  Oh.  (near  Nagasaki  and  near  La  Paz),  2h.  (Hong  Kong, 
Manila,  and  near  Zi-ka-wei),  3h.  (Tortosa),  oh.  (near  Xagasaki),  6h. 
(near  C'olinia),  9h.  (Manila),  llh.  (Apia),  16h.  (Zi-ka-wei  and  near 
Xagasaki  (2)  ),  17h.  (near  Nagasaki  (2)  ),  21h.  (2)  and  23h.  (Manila). 


Dec.  lid.  Readings  at  Ih.  (near  Athens),  4h.  (near  Nagasaki),  .5h.  (near  Taihoku 
and  Zi-ka-wei),  fib.  (near  Nagasaki),  7h.  (La  Paz),  llh.  (near  Batavia), 
12h.  (near  Taihoku),  15h.  (near  Granada),  17h.  (Algiers),  18h.  (Nagasaki 
and  near  Batavia).     Sec  also  Appendix. 


Dec.  12d.  Readings  at  14h.  and  16h.  (near  Nagasaki),  17h.  (Zi-ka-wei,  Manila, 
and  Batavia),  20h.  (Victoria  and  near  Nagasaki  (2)  ),  21h.  and  22h. 
(Mizusawa). 


Dec.  13d.  14h.  3m.  52s.     Epicentre  24°-5N.  122°-0E. 

A  =  -  -482,  B  =  +  -772,  C  =  +  -415  ;  D  =  +  -848,  E  =  +  -530  ; 

G  =  -  -220,  H  =  +  -352,  K  =  -  -910. 

A        Az.  P.        O-C.  S.  0-C. 


e  3     7         +5  — 

—  —   e  47-1 


Taihoku 

0-6 

321 

0    10 

+    1 

Hokoto 

2-5 

247 

0   48 

+    9 

Zi-ka-wei 

6-7 

356 

e  1   45 

+    3 

Hong  Kong 

7-5 

255 

2     8 

+  14 

Manila 

100 

186 

e  3   29 

+  59 

De  Bilt 

85-7 

327 

— 

— 

L. 

M. 

in. 

to. 

0-4 

0-5 

1-3 

— 

— 

40 

— 

5-3 

Zi-ka-wei  gives  also  MZ  =  +4-8m.,  MN  =  +4-9ra. 


Dec.  13d.  Readings  also  at  Oh.  (Manila),  5h.  (Ottawa,  Manila,  and  Victoria),  9h. 
(Merida),  10b.  (near  La  Paz),  llh.  (near  Taihoku),  Klh.  (near  Batavia), 
23h.  (Hong  Kong), 
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Dec.  14d.  23h.  3m.  48s.     Epicentre  3° -58.  146°  oE.  (as  on  1922  Jan.  Id.). 

A  =  -  -832,  B  =  +  -Sol,  C  =  -  061  ;  D  =  +  •552,  E  =  +  -834  ; 

G  =  +  -050,   H  =  -  -034,  K  =  -  -998. 

A       Az.  P.        0-C.  S.  O-C.  L.  M. 


o 

o 

m.  s. 

s. 

ni.   s. 

s. 

in. 

m. 

Sydney 

30-6 

172 

7    18 

-f44 

12   18 

+  34 

17-0 

18-2 

Manila 

31-2 

308 

e  6  38 

_    2 

— 

— 

— 

— 

Adelaide 

32-3 

191 

— 

— 

i  12     0 

-13 

e  15-2 

20-7 

Melbourne 

34-3 

181 

— 

— 

— 

— 

— 

211 

Osaka 

39-6 

347 

s      1 

-i-10 

(14      2) 

+    2 

14-0 

15-0 

Tokyo 

39-7 

353 

c  7   57 

—     ;') 

e  14   27 

+  25 

— 

15-5 

Perth 

40-4 

221 

13   57 

?S 

(13   57) 

-16 

23-7 

24-8 

Hong  Kons: 

40-8 

311 

8      0 

-     1 

14    17 

-    1 

20  -4 

— 

Zi-ka-wei 

421 

328 

e  8     5 

-    7 

— 

— 

— 

— 

Welling-ton 

45-5 

150 

— 

— 

e  15   54 

+  33 

i  21-9 

25-2 

Christchurch 

46-3 

154 

— 

— 

15   48 

+  16 

23-6 

27-8 

Honolulu 

59-7 

63 

e  11   42 

+  92 

18   17 

-    2 

28-2 

29-8 

Colombo 

67-3 

279 

22   12 

? 

— 

— 

— 

Kodaikanal 

701 

282 

20  36 

?S 

(20   36) 

+    9 

— 

— 

Victoria 

92-7 

41 

23  59 

?s 

(23   59) 

-43 

43-6 

590 

Chicago 

118-5 

42 

— 

— 

e  29  52 

+  74 

56-7 

— 

Hamburg 

118-6 

332 

— 

— 

— 

— 

e  61-2 

70-2 

Dyce                  X. 

120-8 

340 

— 

— . 

— 

— 

— 

75-8 

Ann  Arbor        x. 

120-9 

40 

— ■- 

— 

37   54 

?SR, 

e  51-2 

— 

De  Bilt 

121-8 

332 

— 

— 

e  23   21 

1 

e  58-2 

63-8 

Edinbm-gh 

122-3 

339 

— 

— 

— 

— 

e  58-2 

64-2 

Eskdalemuir 

122-7 

339 

— 

— 

— 

— . 

52-2 

66-1 

.Strasbourg 

122-8 

328 

— 

— 

— 

— 

e  65-2 

— 

Toronto 

123-0 

38 

— 

— 

— 

— 

57-8 

81-7 

Uccle 

123-0 

332 

e  26   12? 

?s 

(e  26  12?) 

-180 

e  58-2 

— 

Florence 

123-6 

322 

61   42 

?L 

— 

— 

(61-7) 

74-2 

Stonyhurst 

123-6 

337 

c  28   12 

?S 

(e  28   12) 

-64 

132-7 

Rocca  di  Papa 

123-8 

320 

e  21    12 

?PR. 

— 

— 

e  66-7 

e  68-1 

Ottawa 

124-2 

34 

e  27   37 

?S 

(e  27   37) 

-103 

e  51-2 

— 

Kew 

124-6 

334 

— 

— 

— 

— 

— 

86-2 

Besancon 

124-6 

328 

— 

— 

— 

— 

68-2 

— 

Oxford 

124-8 

335 

— 

— 

— 

— 

53-2 

70-2 

Ithaca 

125-4 

38 

. — 

— 

— 

— 

65-2 

— 

Cipolletti 

126-9 

146 

66  48 

?L 

— 

— 

68-3 

78-6 

Waslungton 

127-0 

41 

— 

— 

— 

— 

e  66-2 

— 

Mendoza 

130-9 

140 

61   42 

?L 

— 

— 

68-1 

76-4 

Tortosa             x. 

131-7 

325 

— 

— 

^— 

— 

e  62-6 

78-2 

Algiers 

132-7 

319 

23     2 

?PRi 

e  33     4 

? 

e  49-2 

79-2 

Pilar                  E. 

134-5 

143 

64   18 

IL 

— 

— 

70-9 

78-2 

X. 

134-5 

143 

64     6 

?L 

— 

— 

67-6 

74-2 

Toledo 

134-9 

328 

— 

— 

— 

— 

66-2 

80-0 

Andalgala         e. 

135-7 

138 

58      6 

IL, 

— 

— 

64-2 

69-2 

Coimbra 

136-9 

331 

— 

— 

e  48     5 

?SR, 

68-7 

— 

La  Paz  140-4      124    el9  33    [-    7]  —  —  76-4       78-7 

Additional  readings:    Manila  gives  also  P=+7m.51s.  Adelaide  eSRi?  = 

-rl3m.48.s.,  eSR,?  = +14m.30s.  Osaka   MN  = +16 -2m.  Perth  PR,  = 

+  14m.54s.,  S  = +19m.:i2s.,  SR,  = +21m.24s.  Wellhigton  e  = +10m.24s. 

and    +llm.5Js.,  iP?  =  +14m.54.s.,  iS?  =  +19m.36s.,  e=  +23m.6s.  Christ- 

chvu-ch  PR,  = +llm.l2s.,  SR,  = +18m.36s.,  SR,  = +20m.36s..  Lj=+33-0m. 
Honolulu  PR,E  =  +  13m.57s.  Victoria  S  =  +  30m. 49s.  De  Bilt  eE  = 

+  37m.l8s..  eX  =  +37m.54.s.,  MX  =  +64-4m.,  MZ  =  +71  Om.         Eskdalemuir 
e=+30m.38s.    and     +37m.48s.  Toronto  eL  = +64 -3m.    and     +fi8-3m. 

Uccle  eS  =  +  37m. 48s.?  Rocca  di  Papa  iPV  =  +21m.24s.,  eP  =  +21m.42s. 

Ottawa  eS  = +37m.37s.,    T„  =23h.l9m.23s.  Coimbra   e  = +34m.2s.  and 

+  59m.35s.,  eLE  =  +64-7m.,  LX  =  -r73-2m. 


Dec.  14(1.  Readings  also  at  2h.  (La  Paz  and  near  Port  an  I'rince),  3h.  (Berkeley), 
9h.  (Nagasaki),  15h.  (La  Paz),  16h.  (near  Miziisawa),  171i.  (near  Xaga- 
saki  (3)  ),  ish.  (near  Tokyo),  19h.  (near  Mizusawa  and  Tokyo),  20h. 
(Tokyo),  22h.   (Hatavia). 


Dec.  15d.  Readings  at  Ih.  (near  Tokyo),  2h.  (La  Paz).  5h.  (Xagasaki  and  near 
Tokyo  (2)  ),  6h.  and  7h.  (near  Tokyo),  8h.  (near  Tokyo),  9h.  (near  Tokyo), 
lOh.  (near  La  Paz),  ]3h.  (Colombo),  14h.  (near  Mizusawa),  16h.  (near 
Taihoku),  19h.  (mar  La  Paz),  21h.  (near  Tokyo). 
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Dec.  16d.  lOh.  39m.  40s.      Epicentre  19'-5N.  144°0E. 

A  =  -  -763,  B  =  +  -554,  C  =  +  -334  ;         D  =  +  -588,  E  =  +  -809  ; 
G  =  --270,  H  =  +-196,  K  =  --943. 

A       Az.           P.       0-C.         S.  0-C.        L.  M. 

o         o          ni.  s.         s.         m.  s.  s.           m.  m. 

Tokyo                        16-6     348      e  4   47       +47      e  7   17  +8           —  7-5 

Mizusawa                  19-8     354          4  36      -   3          8   17  -    2           —  — 

Manila                       22-6     261      e5  46      +34          —  —          10-3  — 

Zi-ka-wei                  23-5     305          5   24      +    1          9  34  -    1           —  — 

Batavia                     44-7      238          —             —    i  14  51  -20           —  — 

Victoria                     77-3        44          —              —         —  —           —  22-4 

De  Bilt            N.        99-9     336          —              —    e  27   50  +115    e  54-3  59-2 

La  Paz                     149-3        91        19   49    [  -   6]        —  —           —  — 

Additional  readini?s  :   Mizusawa  srives  also  SN  =  +8m.21s.  Zi-ka-wei  PMZ  = 
+  6m.l7s.         De  Bilt  eLE  = +53-3m. 


Dec.  16d.  Readins^s  also  at  Oh.  (near  Tacubaya),  Sli.  (near  Zurich),  llh.  (Naga- 
saki), 13h.  (Nagasaki,  WeUin2:tou,  and  near  Tacubaya),  15h.  (Merida), 
18h.  (Nagasaki),  20h.  (near  Taihoku),  23h.  (La  Paz). 


1922.     Dec.  17d.  Oh.  50m.  48s.  Epicentre  39°  ON.  73°  OE. 

(as  on  1918  Dec.  Id.). 

A  =  +  -227,  B  =  +  -743,  C  =  +  -629  ;          D  =  +  -956,  E  =  -  -292  ; 

G  =  +-184,  H  =  +-602,  K  =  --777. 

A  Az.  P.  O-C.  S.  0-C.  L.  M. 

o  o  ni.  s.  s.  in.  s.  s.  ni.  m. 

Dehi-aDuu                      9-6  153  —  —  3  42  -36  —  — 

Bombay                         20]  181  4  43  +    1  —  —  —  — 

Calcutta                 E.      21  0  137  5     0+7  (8  38)  -   6  8-6  — 

N.      21-0  137  5      1+8  (8  40)  -   4  8-7  — 

Tiflis                               21-6  286  e  5   33  +33  —  —  e  9-5  121 

Kodaikanal                   291  171  —  —  (10   12)  -67  10-2  110 

Colombo                        32-7  167  7   54  +60  10  48  -91  12-5  17-2 

Helwan                          35-2  268  16  54  -21  —  —  —  151 

Lemberg                        35-9  304  e  7   28  +   7  e  14  54  +105  —  170 

Konigsbei-g                   381  313  c  7   37  -   2  13   22  -17  16-1  17-2 

Hong  Kong                  38-7  105  7   46  +   2  —  —  —  — 

Belgrade                       38-9  297  c  7   35  -10  e  9  37  ?  —  10-2 

Zi-ka-wei                       39-9  85  8     6  +12  e  14     0  -   5  —  — 

Upsahi                             40-0  321  i  7    55  0  —  —  —  18-8 

Vienna                           41-0  303  e  7   55  -    8  —  —  118-5  19-3 

Pompeii                         44-1  291  e  9   19  +62  —  —  —  — 

Hamburg                      44-3  312  e  8   26  -   2  —  —  —  24-2 

Innsbruck                     44-5  302  i  8  28  -    2  —  —  el8-2  — 

RoccadiPapa    n.      45-1  295  e  8  24  -10  14   12  -64  —  — 

Florence                        45-5  298  8   12  -25  —  —  —  20-4 

Bergen                           46-1  322  8  43  +   2  15   15  -14  19-0  21-5 

Zurich                            46-4  304  i  8  42  -    1  —  —  —  — 

Strasboiu-g                    46-6  305  i  8  43  -    1  e  15  33  -   3  e  22-2  24-3 

De  Bilt                          47-4  310  i  8  51  +    1  —  —  e  19-6  20-1 

MoncaUeri                     47-6  299  8  49  -    2  15  30  -19  19-8  21-4 

Besancon                       48-1  304  c  8  51?    -   4  —  —  29-2  — 

Uccle                              48-2-  309  8  56  +    1  —  —  c  19-6  — 

Manila                            48-5  104  c9   12  +15  —  —  —  — 

Paris                               49-9  307  e  9     6  0  —  —  e  20-8  — 

Dyce                       N.     50-4  319  —  —  i  14   22  -122  121-4  — 

Kew     .                          50-8  311  —  —  —  —  —  31-2 

Edinbm-gli                    51-3  317  i  9  24  +    9  —  —  —  24-0 

Oxford                           51-4  311  9     7  -   9  i  16  30  -   6  —  — 

Stonyhui-.st                   51-4  313  c  9   12  -   4  —  —  —  22-7 

Algiers                            53-9  290  e  9  29  -   3  e  17   41  +33  24-2  — 

Continued  on  next  page. 
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Az. 


0-C. 


O-C. 


L. 


M. 


, 

o 

m.  s. 

s. 

m.   s. 

s. 

m. 

Tortosa 

N. 

54-3 

298 

1  9  33 

-    2 

16  56 

-17 

— 

Batavia 

K. 

54-9 

136 

e  10  21 

+  43 

i  20     7 

+  167 

— 

Toledo 

57  -5 

299 

9  59 

+    3 

19     3 

+  70 

— 

Granada 

58-4 

295 

e  10     5 

+    4 

i  20   16 

+  132 

— 

Coinibra 

60-4 

299 

10   22 

+    7 

19   42 

+  74 

27-5 

Cape  Town 

88-6 

222 

— 

— 

— 

— 

— 

Ottawa 

E. 

910 

339 

— 

— 

e  23  34 

-50 

e  38-7 

Viotoria 

91-4 

10 

— 

— 

(25   27) 

+  59 

25-4 

Toronto 

93-7 

340 

— 

— 

— 

50-2 

Ann  Ai'bor 

96  0 

343 

— 

— 

e  24     6 

-70 

e  34-7 

Washingfton 

97-3 

330 

— 

— 

e  24   12 

-77 

— 

Chicago 

97-4 

346 

e  13  47 

-    9 

— 

— 

e  42-2 

—       23-2 


26-9 


La  Paz 


139-4      293    e  19  33    [+5] 


Additional  readings  and   notes:      Simla    (A=8"-6,     Az=156°),    gives    PE  = 
Oh.35m.24s.,    PN  =0h.35m.l8s.,    LEN  =0h.36iu.36s.  Tiflis  gives  also  e  = 

+  5m.42s.,  i  =  +5m.49s.,  e  == +6m.28s.,  i  =  +6in.38s.  Kouigsberg  iPZE  = 
+  7ra.38s.,  iPE  = +9m.lls.  and  +10m.7s.,  SE  = +14m.28s.,  LNZ  = 
+  16-2U1.  Belgrade  PRi  =  +8m.l9s.  Upsala  iPRjE  =  +10m.28s., 

SRi  = +17m.l5s.  Vienna  iPZ  =  + 8m. Is.,     i  =  +9m.41s.,      +10m.33s., 

+  10m.37s.,     +10m.46s.,    and     +17m.49.s.  Hambui-g  iPZ  = +8m.29s., 

ePE  = +8m.30s.,  PRj  =  +  10m.50s.,  PR3  = +llm.20s.,  .SR,E  = +18m.328., 
MZ  =  +201m.,    MN  =  +25-3m.  Innsbruck  iPNW  = +8m.25s.,    iNE  = 

+  10m.7s.  Rocca  di  Papa  iPE  = +8m.27s.  Bergen  PRi  = +10m.36s. 

Strasbom-g  PRi  = +10m.45s.,  e=+19m.22s.,  SR^  = +20m.l8s.,  MN  = 
+  22-6m.  De  Bilt  iPE  =  +8m.53s.,  PRiZ  =  +10m.47s.  MoucaUeri 

MN  =  +20-6m.,  all  readings  diminished  by  6h.  Dyce  i=  +  17m. 32s.,  i  = 

+  20m.l7s.  Eskdalemuir    (A=51°-5,    Az.  =316°)    gives    simply    Oh. 

Coimbra  S?  = +14m.54s.,   L  =  +25-3m.  Ottawa  eE  =  + 22m.  10s. 


Dec.  17d.  Readings  also  at  Oh.  (near  Nagasaki),  4h.  and  12h.  (Batavia),  13h. 
(Athens,  Zi-ka-wei,  and  La  Paz),  14h.  (Batavia),  17h.  (Colombo),  22h. 
(Colombo  and  near  Osaka). 


Dec.  ISd.  7h.  23m.  20s.     Epicentre  40°0N.  20°-0E.  (as  on  1922  Dec.  7d.). 
A  =  +  -720,  B  =  +  -262,  C  =  +  -643. 


Mostar 

Belgrade 

Rocca  di  I'apa    k. 

•N. 

Innsbruck  n.e. 

Mostar  gives  also  iP 


O-C. 


O-C. 


0           0 

m.  s. 

8. 

m.  8. 

8. 

m. 

3  -7      335 
4-8          4 
5-8      291 
5-8      291 
9-6      322 

i  1     9 
e  1   15 
e  2  53 
e  2  50 

+  11 

+     1 

?s 
?s 

i  1  40 
c  1  55 
(e  2  53) 
(e  2  50) 
c  4     4 

-   2 
-16 
+  14 
+  11 
-14 

5-6 
5-5 

=  +lm.l3s. 

Rocca  di  ; 

Papa  readings  iucr 

■eased 

M. 


—  1-8 

—  21 


Ih. 


Dec.  18d.  12h.  34m.  48s.     Epicentre  IS^^N.  68°-0W.  (as  on  1921  May  22d.). 

A  =  +  -355,  B  =  -  -879,  C  =  +  -317  ;  D  =  -  -927,   E  =  -  -375  ; 

G  =  +119,  H  =  --294,  K  =  --948. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

Q 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Porto  Rico     E. 

2°  5 

98 

0  43 

+   4 

— 

— 

0-9 

1-5 

N. 

2-5 

98 

0  46 

+   7 

— 

— 

1-3 

1-8 

]'(jrt  an  Prince 

41 

271 

e  1   34 

+  30 

— 

— 

2-4 

3-3 

Cheltenham   N. 

21-7 

341 

5     4 

+    3 

■9      9 

+  10 

14-3 

15  0 

Waslungton 

21-9 

341 

6     9 

+  65 

10   10 

+  67 

e  14-2 

— 

Ithaca 

25-0 

345 

e  5  36 

-    2 

9   57 

-    6 

e  12-2 

— 

Northfield 

26  0 

352 

c  7    12 

+  84 

— 

— 

e  13-5 

— 

Toronto 

20 -9 

342 

— 

— 

— 

e  12-2 

17-7 

Ann  Arbor 

27  -3 

334 

0  5   58 

-    3 

e  10  42 

-   4 

e  13-2 

— 

Ottawa 

27-7 

348 

c  6   10 

+   5 

e  10   12 

-42 

e  12-2 

— 

Chicago 

28-6 

329 

6   12 

-    2 

11      2 

-    8 

140 

— 

Continued  on  next  page. 
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p.       O-C.         S.       O-C.  L.  M. 


o 

„ 

m.   s. 

s. 

ni. 

s. 

s. 

m. 

m. 

Berkeley 

50-8 

304 

e  9   10 

—   2 

— 

— 

e  28-7 

35-4 

Mendoza 

51-4 

180 

16  36 

?S 

(16 

36) 

0 

29  0 

35-9 

Victoria 

53  -5 

317 

17      7 

?.s 

(17 

7) 

+   4 

29-5 

37-0 

Toledo 

o8o 

64 

e  8  54 

-68 

Granada 

58-8 

56 

9  52 

-12 





10-2 

10-4 

Stouyhui'st 

60-8 

38 

e  3   12 

i 

— 



36-2 

Kew 

61-8 

41 

— 

— 







44-2 

Uccle 

64-7 

41 

— 

— 

— 





32-2 

Do  Bilt 

(i  j  -l! 

40 

— 

— 

— 

— 

e  33-2 

40-7 

Strasbourj? 

6G-9 

44 

— 

— 

— 



e  37-2 

Hambui'g 

681 

38 

e  11   11 

+   G 

— 

— 

u  39-2 

41-2 

Rocca  di  Papa 

710 

51 

e  11   30 

+    7 

— 



Cape  Town 

97-4 

125 

— 

— 

— 

— 

— 

421 

Colombo 

139-3 

50 

95   12 

?L 

— 



(95-2) 

100-2 

^Manila 

145-8 

344 

19  52 

[-f    2] 

— 

— 

— 

Additional  readius-s  :     Port  au  Prince  MNW=+3-2m.  Cheltenham  LE  = 

+  20-6m.,     To  =121i.34m.45s.  Washins:ton     L  =  +15-2m.  Ithaca 

L  =  +12-7m.,     +17-2m.    and    +19-2m.  Toronto     iL  =  +14-4m.,       L  = 

-fl6-9m.,    eL  =  -i-24-0m.  Ann    .^-bor    LX  =  +16-6m.  Ottawa   e  = 

12h.27m.41s.  De  Bilt  MN  - +38-7m.  Rocca  di  Papa  eN  = +9m.48s., 

PR  I  =  +ll.mdG.s.  Cape  Town  reading  is  increased  by  Ih. 


Dec.  18d.  22h.  29m.  Os.      Epicentre  33'-5N.  131='-9E.  (as  ou  1921  Jan.  21d.). 
A  =  --557,  B  =  +-621,  C=+-552. 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Kobe 

2-9 

0  46 

+    1 

1   14 

-   6 

1-8 

3-4 

Tokyo 

6-8 

i  1   14 

-30 

i  2   18 

-47 

— 

2-3 

Zi-ka-wei 

9-2 

e  2   22 

+    3 

e  4   42 

ih      ( 

e  4-7) 

— 

Simla 

45-8 

e  11   54 

?PRi 

— 

— 

— 

Kobe  sires  also  MN  =  +3 -6m. 


Dec.  18d.  Readings  also  at  2h.  (Azores),  8h.  (Tiflis),  lOh.  (La  Paz),  lob.  (near 
Atiiens),  19h.  (La  Paz),  21h.  (Victoria,  Chicago,  Berkeley,  Lick,  and 
Ottawa),  221i.   (Simla  (2)  ),  231i.   (Batavia  and  Colombo). 


Dec.  19d.  3h.  Om.  30s.     Epicentre  27"-5S.  72°-8W.  (as  on  1922  Nov.  7d.). 

A  =  +  -262,   B  =  -  -847,  C  =  -  -462  ;  D  =  -  -955,  E  =  -  -296  ; 

G  =  --137,  H  =  +-441,  K  =  --887. 

But  see  alternative  solution  below. 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.  s. 

.c;. 

m. 

m. 

.^idalgala 

E. 

5-8 

93 

0     6 

-84 

— 



0-9 

1-4 

N. 

5-8 

93 

0     6 

-84 

— 



0-5 

0-7 

Mendoza 

6-6 

146 

-1      6 

? 

— 



-0-5 

0-3 

La  Quiaca 

E. 

8-4 

52 

— 

— 

— 



5-1 

5-5 

Hlar 

E. 

8-8 

121 

1     0 

-73 

— 



1-7 

2-8 

N. 

8-8 

121 

1   54 

-19 

• — . 



2-5 

3-4 

lia  Paz 

11-8 

22 

2  56 

0 

5   10 

-    4 

61 

8-0 

CipoUetti 

121 

162 

(3   24) 

+  24 

— 

— 

3-4 

4-5 

Chacarita 

E. 

14-2 

123 

5  36 

?S 

(5  36) 

-37 

6-2 

6-6 

X. 

14-2 

123 

5  30 

?S 

(5  30) 

-43 

6-2 

6-9 

No  additional  readings. 

In  the  above  solution  To  is  deduced  from  the  La  Paz  observations  ;  but  the 
consistent  observations  at  IMendoza  indicate  a  nmch  earUer  To,  imless  they 
are  in  error.  Acceptiui?  Mendoza  as  approximately  correct,  it  seems  possible 
that  the  La  Paz  S  should  be  increased  by  Imin.,  or  To  diminished  by  70sec.-, 
and  the  epicentre  must  be  close  to  Mendoza.  Taking  it  actually  at  Mendoza 
the  solution  would  stand  thus  : — 
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Dec.  19d.  2h.  59m.  20s.     Epicentre  32°-9S.  68°-3W. 

A  =+-310,  B  =  --780,  C=--543. 


P. 

m.  s. 


Mendoza 
Pilar  E. 

N. 

Andalgala      e. 

N. 

Oipolletti 
Chacarita       e. 

N. 

La  Quiaca      e. 
La  Paz 


00 
4-0 
40 
6  0 
6-0 
61 
8-4 
8-4 
110 
16-4 


G    46 
6   40 


4      6 


O-C. 

s. 
+   4 
?S 
? 
-16 
-16 


+    9 


S. 


O-C. 


L. 


M. 


(2   10)       +20 


6   20 


-44 


0-7 

1-5 

2-9 

4-0 

3-7 

4-6 

21 

2-6 

1-7 

1-9 

4-6 

5-7 

7-4 

7-8 

7-4 

8-1 

6-3 

6-7 

7-3 

9-2 

The  fomer  solution  seems  preferable.  An  additional  reason  for  not  altering 
the  La  Faz  readings  is  that  they  are  sensibly  repeated  on  Dec.  23d.  17h., 
when  the  other  observatories  aje  even  more  erratic.  We  may  compare  Eilso 
Dec.  28d.  12h.,  which  may  possibly  have  the  same  epicentre.  Possibly  there 
is  some  misunderstandlnsr  about  the  time  determinations  ? 


Dec.  19d.  Readiui?s  also  at  7h.  (La  Paz),  8h.  (Batavia),  9h.  (near  Tokyo),  llh. 
(Colombo),  llh.  (La  Paz),  16h.  (Colombo  and  Athens),  17h.  (Zi-ka-wei), 
181i.  (Cliicaijo,  De  Bilt,  Honolulu,  Berkeley,  Victoria,  Ottawa,  Lick, 
Toronto,  and  near  Athens),  21h.  (Colombo,  near  Nagasaki,  and  near 
Belsjrade  and  Mostar),  23h.  (Athens). 

Dec.  20d.  Readings  at  Ih.  (near  Athens),  8h.  (Colombo),  9h.,  llh.  (3),  and  12h.  (3) 
(near  Athens),  13h.  (near  Nagasaki  and  near  Athens),  14h.  (near  Athens), 
15h.  (Zi-ka-wei,  Colombo,  and  Hong  Kong),  16h.  (De  BUt),  19h.  (near 
Manila). 

Dec.  21d.  Readings  at  Ih.  (near  Nagasaki),  2h.  (near  Belgrade),  5h.  (La  Paz), 
7h.  (Merida,  Vera  Ci-uz,  and  Tacubaya),  9h.  (La  Paz),  lOh.  (near  Tacubaya 
(2)  ),  llh.  (Batavia  and  Vera  Cruz),  llh.  (Manila  (2)  ),  17h.  and  18h.  (2) 
(near  Nagasaki),  19h.  (La  Paz),  23h.  (WeUiugtou  and  near  Lick  and 
Berkeley). 

Dec.  22d.  Readings  at  Oh.  (Wellington),  Ih.  (Vera  Cruz,  Wellington  (2),  and 
La  Paz),  4h.  (near  Tokyo),  9h.  (near  Port  ciu  Prince  and  near  Nagasaki), 
15h.  (near  Tacubaya),  17h.  (ue£ir  Manila),  23h.  (Zi-ka-wei,  Hong  Kong, 
and  Manila).     Sec  also  Appendix. 


Dec.  23d.  17h.  22m.  24s.     Epicentre  27°-5S.  72°-8W.  (as  on  1922  Dec.  19d.). 


•      A  =  +  -262,  B  =  -  -847,  C  =  -  -462  ;  D  =  -  -955,  E 

G  =  --137,  H  =  +-441,  K  =  --887. 
(See  note  at  end.) 


•296  ; 


A 

Az. 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

c 

„ 

m.  6. 

s. 

m.  6. 

B. 

m. 

m. 

Andalgala 

E. 

5-8 

93 

1   48 

+  18 

— 



3-0 

3-5 

N. 

5-8 

93 

1   36 

+    6 

— 



2-3 

3-2 

Mendoza 

6-6 

146 

0   42 

-59 

— 



1-8 

2-7 

La  Quiaca 

E. 

8-4 

52 

0   48 

-79 

— 



2-9 

3-6 

N. 

8-4 

52 

0   24 

-103 

— 



31 

3-8 

Pilar 

8-8 

121 

2      6 

-    7 

(4   12) 

+  14 

4-2 

5-5 

La  Paz 

n-8 

22 

i  2   58 

+    2 

i  5   13 

-    1 

6-2 

6-8 

CipoUetti 

121 

162 

4   36 

+  96 

(5      6) 

-15 

51 

6-5 

Chacarita 

E. 

14-2 

123 

6  42 

?S 

(6   42) 

+  29 

90 

9-6 

Stonyhurst 

101-4 

36 

— 

— 

— 

60-6 

De  Bilt 

104-5 

40 

— 







c  52-6 

Strasbourg 

104-5 

43 

— 

— 

— 

— 

e  60-6 

— 

Andalgala  readings  have  been  increased  by  3min.  to  avoid  large  negative 
residuals  ;  Mendoza  aiid  La  Quiaca  also  .seem  to  rciiuire  some  increase. 
But  see  note  to  Dec.  19  ;  the  readings  at  the  South  American  Stations  are 
generally  erratic. 
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Dec.  23d.  21h.  54m.  30s.      Epicentre  19  -OS.  173°0\V.  (as  on  1921  Feb.  27d.). 

A=  --939,  B  =  -115,  C=  -326  ;  D  =  -  122,  E  =  +-993  : 

G  =  +-323,  H  =  4-040,  K  =  --946. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

o 

o 

m.  B. 

8. 

m.  s. 

s. 

m. 

m. 

Apia 

5-3 

13 

1   20 

-    2 

2  35 

+  10 

3-4 

4-2 

Wellington 

24-6 

202 

— 

— 

e  9  42 

-13 

e  12-7 

Sydney 

351 

237 

8   12 

+  58 

12  42 

-15 

16-1 

20-0 

Honolulu 

E. 

42-9 

21 

— 

— 

— 

— 

e  20-6 

Adelaide 

45-5 

240 

— 

— 

— 



e  20-5 

30-0 

Perth 

64-5 

244 

32     9 

?L 

37   42 

I 

42-0 

42-9 

Manila 

73-2 

293 

— 

— 

e  22  30? 

+  86 

Berkeley 

N. 

74-2 

40 

— 

— 

— 

e  33-2 



Lick 

E. 

74-3 

40 

— 

— 

— 

— 

e  38-6 

— 

Bat  a  via 

78-7 

269 

e  13     8 

+  57 

6  22     8 

0 



Victoria 

80-7 

30 

23  22 

IS 

(23   22) 

+  51 

41-1 

44-2 

Cipolletti 

89-2 

132 

43     0 

?L 

— 

49-6 

54-5 

Mendoza 

91-4 

126 

23   24 

?S 

(23   24) 

-64 

44-5 

56-4 

Andalgala 

X. 

95-2 

121 

44  54 

Ih 

(44-9) 

52-8 

Pilar 

E. 

95-3 

126 

48   36 

ih 

— 

— 

54-5 

58-5 

La  Paz 

98-0 

112 

e  18   19 

.'PR, 

e  28  49 

? 

47-7 

51-1 

Chicago 

99-2 

49 

26     0 

?S 

(26     0) 

+  12 

52-5 

Toronto 

105-5 

49 

— 

— 

57-1 

64-8 

Ottawa 

108-4 

47 

— 

— 

— 

— 

e  55-5 

Kodaikanal 

111-6 

274 

67    18 

?L 

— 

— 

(67-3) 

— 

Stonyhurst 

144-5 

12 

— 

— 

— 

— 

90-0 

Hambiu-g 

145-3 

358 

i  20   14 

[+25] 

— 

— 

— 

— 

De  Bilt 

146-5 

2 

— 

— 

— 

e  86-5 

. — 

Kew 

147-1 

10 

— 

— 

— 

— 

97-5 

Uccle 

1481 

4 

— 

— 

— 

— 

— 

87-5 

Strasbourg 

150-4 

359 

— 

— 

— 

— 

e  93-5 

Additional  readings:     Wellington  gives  also  e  = +llm.48s.,    +13m.l8s.,  and 
-13m.48s.,    eE  = +23ni.20s.,    eN=+23m.45s.  and   +30m.50s.  Adelaide 

e=+24m.30s.  Chicago     S?  = +34ni.25s.  Toronto     eL  =  +59-7m. 

Ottawa  eL  =  +59-5m.  Eskdaleniuir  (A  =142^-9)  gives  simply  23h. 


Dec.  23d.  Readings  also  at  Ih.  (near  Tacubaya),  6h.  (Pilar,  Mendoza,  Cipolletti, 
Andalgala,  and  La  Paz),  lOh.  (Wellington),  12h.  (Colombo),  13h.  (near 
Sapporo  and  Mizusawa),  14h.  (Wellington),  17h.  (Batavia  (2)  ),  18h. 
(near  Tacubaya  (2)  ),  19h.  (Batavia),  20h.  (La  Paz),  23h.  (Batavia  (2)  ). 
See  also  Appendix. 


Dec.  24d.  Oh.  6m.  26s.     Epicentre  21°-0N.  97'-OB. 

A  =  -  -114,  B  =  +  -927,  C  =  +  -358  ;  D  =  +  -993,  E  =  +  -122  ; 

G  =  -  -044,  H  =  +  -356,  K  =  -  -934. 


Calcutta 

Hong  Kong 

Manila 

Zi-ka-wei 

Batavia 

Tokyo 

De  BUt 

De  Bilt  gives  also  eLN 


P.       O  -C. 


O-C. 


o 

o 

m.   s. 

s. 

m.  s. 

8. 

8-2 

282 

2   10 

+    6 

3  48 

+   6 

8-2 

282 

2   13 

+   9 

3  45 

+   3 

16  0 

82 

— 

— 

— 

— 

23-7 

102 

e  9  38 

?S 

(e  9  38) 

0 

24  1 

60 

e  5   15 

-14 

e  9  39 

-    7 

28-8 

159 

— 

— 

e  11   14 

+    1 

40-0 

59 

— 

— 

e  13  26 

-41 

74-7 

320 

— 

— 

— 

— 

^X  = 

+  41-6 

tn. 

L. 


5-4 


M. 


5-3  — 

—         9-6 


i  15-6 


13-5 


—    e  43-6  — 


Dec.  24d.  Readings  also  at  2h.  (near  Kobe),  5h.  (Tokyo),  6h.  (Colombo),  7h. 
(Lick  and  near  Tacubava),  8h.  (near  Nagasaki),  12h.  ((jolombo),  17h. 
(Chicago  and  Victoria),  19h.  (De  Bilt  and  La  Paz),  21h.  (Christchurch  (2) 
and  La  Paz).     See  also  Appendix. 
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Dec.  25(i.  3h.  33m.  Os.     Epicentre  43=0S.  173'=0E. 


A  =  -  -726,  B  =  +  089,  C  =  -  -682  ;  D  =  +  122,  E  =  +  -993 

G  =  +  -677,  H  =  -083,  K  =  --731. 


A 

Az. 

P. 

O-C. 

S. 

O-C 

L. 

M. 

0 

„ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Christchurch 

0-6 

209 

0     0 

-    9 

— 

— 

— 



Wellingrton 

2-2 

37 

i  0  36 

+    2 

i  1      0 

0 

— 

2  0 

Riverview 

19-3 

291 

i  4   35 

+    2 

i  8   11 

+    3 

e  91 

101 

Sydney 

19-3 

291 

4   24 

-    9 

— 

— 

9-2 

11-2 

Melbourne 

21-9 

274' 

4    18 

-46 

9      0 

-    3 

11-1 

13-6 

Adelaide 

:i7-S 

27o 

— 

— 

i  10   48 

-    7 

e  14-2 

17-5 

Apia 

32  0 

29 

— 

— 

— 

— 

— 

160 

I'ertli 

45-8 

267 

15    15 

?S 

(15    15) 

-10 

360 

— 

Bat  a  via 

68-4 

281 

i  11   20 

+  13 

i  20   15 

+    8 

36-2 

— 

Manila 

74-7 

309 

e  12     0 

-i-13 

— 

— 

— 

— 

Cipolletti 

81 -2 

137 

37      6 

i 

— 

— 

43-5 

47-9 

Hong  Kong 

84-8 

309 

15  40 

?PR. 

23     3 

-14 

— 

53  0 

Mendoza 

85-6 

133 

17   54 

? 

— 

— 

39  0 

51-3 

Zi-ka-wei 

88-0 

320 

13     0 

—    5 

e  23   15 

-37 

— 

46-2 

Pilar              E. 

890 

135 

24   30 

?S 

(24   30) 

+  27 

49-4 

51-3 

X. 

890 

135 

24    24 

?s 

(24   24) 

+  21 

48-3 

51-0 

Andeilgala 

90-8 

132 

20   54 

? 

— 

— 

42-0 

43-2 

Colombo 

96-9 

273 

24  36 

?s 

(24  36) 

-49 

48-0 

68  0 

La  Paz 

98-3 

123 

e  17      7 

I 

26  37 

+  58 

46-8 

67-9 

Kodaikanal 

1010 

275 

— 

— 

— 

— 

580 

621 

Victoria 

1071 

38 

50  58 

?L 

— 

— 

54-7 

56-7 

Chicago 

122-9 

60 

e  37   25 

?SR, 

— - 

— 

590 

— 

Toronto 

129  1 

62 

— 

— 

— 

— 

67-6 

74-8 

Ottawa 

132-2 

61 

— 

— 

— 

— 

e  64-4 

— 

Hamburg 

164-6 

319 

— 

— 

— 

— 

e  88-0 

96  0 

Rocca  di  Papa 

165-4 

272 

— 

— 

— 

— 

e  100-3 

115-9 

Edinburgh 

166-9 

351 

— 

— 

— 

— 

e  95  0 

1140 

De  Bilt 

167-8 

322 

i  20   14 

[01 

— 

— 

e  78-0 

98-3 

Stouyhurst 

168-7 

346 

— 

— 

— 

— 

97-5 

Uccle 

1690 

319 

— 

— 

i  32     2 

? 

e  79-0 

93-0 

Moncalieri 

169-2 

286 

— 

— 

— 

— 

95-8 

99  3 

Algiers 

170-1 

234 

— 

— 

e  42   21 

?SR, 

e  89-0 

97-0 

Kew 

170-4 

334 

— 

— 

— 

— 

1060 

Oxford 

170-4 

340 

— 

— 

— 

— 

91-3 

97-4 

San  Fernando 

173-4 

185 

— 

— 

— 

— 

— 

102-4 

Granada 

173-6 

206 

20   37 

[+21] 

— . 

— 

20-9 

21-1 

Tortosa           x. 

174-0 

251 

— 

— 

— 

e  82-0 

97-3 

Toledo 

176-1 

215 

— 

— 

— 

— 

93-0 

95  0 

Coimbra        e. 

177-0 

159 

32    10 

I 

47   40 

?SR. 

e  84  0 

98-2 

X. 

177-0 

159 

e  37    10 

i 

i  48   10 

?SR, 

e  90  0 

100-7 

Additional  readings  and  notes:    Riverview  gives  also  PRi  = +4m.ols.,  PS  = 
+  8m.35s.,  and   +8m.46s.,    MZ=+ll-2m.,  To  =4h.32m.57s.  Melbourne 

PR,  =  +4m.48s.,    SRi  =  +10m.0s.  Adelaide    ePRi?  =  +6m.0s.,    eSR,?  = 

+  13m.l2s.,    e=+15m.0s.  Perth  PR,  =  + 19m.l9s.,    S  =  +24m.l08., 

SH,  = +28m.52s.,  SRo  = +31m.53s.  Batavia  i  =  +21m.9s.  Zi-ka-wei 

PR,Z= -^16m.39s.,       PSZ  = +24m.48s.  Andalgala    MN=+44-lm. 

Colombo   S  =  +32m.0s.  Toronto  eL  =  +70-3m.,  +89-3m.,  and  +100-4m. 

Ottawa    eE  =  +32m.0s.     and    +38m.0s.  Hamburg    MZ=+101-0m. 

Eskdalemuir  (A=167'-4,  Az.  =350')  gives  simply  5h.  De  Bilt    e  = 

+  36m.0s.  and  +52m.4s.,     MZ=+96-8m.,     MN-+97-2m.  Uccle  eL  = 

+  50-0m.  San  Fernando  MN  = +103 -2m.  Coimbra  Le  = +88 -2m. 


Dec.  25d.  Readings  also  at  Oh.  (near  Algiers),  Ih.  (Granada),  2h.  (Manila  and 
near  CoUma),  3h.  (Granada),  lOh.  (Colombo  and  La  Paz),  llh.  (La  Paz, 
12h.  (Colombo  (2),  14h.  (Ottawa),  20h.  (Colombo),  21h.  (Christchurch), 
23h.  (Zi-ka-wei).       See  also   Appendix. 


Dec.  26d.  Readings  at  2h.  (Tacubaya  (2)  ),  4h.  (near  Mizusawa),  6h.  (near 
Tokyo,  Sapporo,  and  Mizusawa),  7h.  and  8h.  (near  Tokyo),  9h.  (near 
Batavia),  I3h.  (near  Tokyo),  14h.  (near  Tacubaya),  15h.  (Colombo  and 
La  Paz),  16h.  (Colombo,  La  I'az,  and  near  Nagasaki),  18h.  (Colombo 
and  near  Algiers),  23h.  (La  Paz). 
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Dec.  27d.  91i.  31m.  Os.     Epicentre  35°  oN.  140°  OE. 

A  =  --624,  B  =  +-523,  C  =  +-581. 


A                 P.         O  -C. 

S. 

0-C. 

L. 

M. 

o              m.  s.           s. 

m.  s. 

p. 

m. 

m. 

Tokyo 

0-3           i  0      7         +2 

iO   11 

+    3 



0-3 

Mizusawa        E. 

3-7              0  52        -    6 

1   35 

-    7 



N. 

3-7              0  54        -    4 

1   36 

-    6 





Osaka 

3-8              0  59              0 

— 

2  0 

2-7 

Kobe 

41           e  1   13        +9 

1   59 

+    6 

2-4 

3-6 

Iditional  readinfi;s  : 

:    Osaka  {?ives  also  MN  = 

+  2-5m. 

Kobe  MN  =  A 

-2-4m. 

Dec.  27d.  Readings  also  at  2h.  (Zi-ka-wei),  3h.  (near  Porto  Rico,  Port  au  Prince, 
and  near  Tokyo),  lOh.  (La  Paz),  12h.  (near  Tokyo),  13h.  (near  Nagasaki), 
16h.  (Apia  and  La  Paz),  17h.  (Algiers),  20h.  (Zi-ka-wei,  Manila,  and 
Hong  Kong).       t?ee  also  AppL-ndix. 


Dec.  28d.  12h.  40in.  42s.     Epicentre  29°0S.  71°0W.  (as  on  1922  Nov.  26d.). 

A  =  +  -285,  B  =  -  -827,  C  =  -  -485  ;  D  =  -  -946,   E  =  -  -326  ; 

G  =  -15S,  H  =  +-458,  K  =  --875. 

The  reappearance  of  this  shock  at   Zi-ka-wei,  after  feeble  manifestations  in 
North  America  and  Eiu"ope,  is  noteworthy. 


A 

Az. 

P. 

o-c. 

S. 

O-C. 

L. 

M. 

(J 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Andalgala 

X. 

4°  4 

73 

1   18 

-no 

— 

— 

2-0 

3-1 

Mendoza 

4-5 

150 

1   42 

+  32 

— 

— 

2-5 

3  0 

Pilar 

E. 

6-7 

115 

2   12 

-f30 

— 

— 

3-7 

4-8 

X. 

6-7 

115 

2    12 

+  30 

— 

— 

3-6 

4-2 

La  Quiaca 

E. 

8-4 

30 

1    42 

-25 

— 

— 

2-8 

3-3 

X. 

8-4 

36 

1      6 

-61 

— 

— 

2-5 

31 

Cipolletti 

10-3 

167 

— 

— 

— 

— 

3-7 

5-3 

Chacarita 

K. 

12  0 

121 

4   48 

+  109 

— 

— ■ 

7-0 

91 

X. 

12  0 

121 

4   54 

+  115 

— 

— 

7-0 

8-1 

La  Paz 

12-8 

13 

3   14 

+    4 

i  5   38 

-    1 

i  7-0 

S-2 

Coimbra 

90-4 

42 

— 

— 

— 

— 

47-3 

— 

Victoria 

90-5 

329 

— 

— 

— 

— 

48-6 

50-9 

Toledo 

92-8 

45 

— 

— 

— 

— 

48-3 

54-1 

Uccle 

103  G 

39 

— 

— 

— 

— 

— 

55-3 

De  Bilt 

E. 

104-7 

39 

— 

— 

. — 

— 

e  56-3 

— 

Konigsberg 

114-2 

39 

— 

— 

— 

— 

e  47-9 

51-3 

Zi-ka-wei 

169-3 

285 

20      3 

[-111 

— 

— 

— 

98-8 

Additional  readings  and  notes  :    Andalgala  and  Mendoza  readings  have  been 
increased   by   4m.  Dc  Bilt  gives  also   eLN  =  +57-3m.  Konigsberg 

readings  have  been  increased  by  Ih. 


Dec.  28d.  Readings  also  at  2h.  (Victoria  and  La  Paz),  9h.  (Barcelona,  Tortosa, 
Strasbourg,  and  Besangon),  14h.  and  15h.  (La  Paz),  17h.  (near  Balboa 
Heights),  23h.  (near  Nagasaki). 
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Dec.  29d.  12h.  22m.  10s.     Epicentre  42°0N.  13°-5E.  (aa  on  1918  April  18d.). 

A  =  +  -722,  B  =  +  173,  C  =  +  -669  ;  D  =  +  -233,  E  =  -  -972  ; 

G  =  +-651,  H  =  +156,  K  =  --743. 


A 

Az. 

P. 

o-c. 

s. 

O-C. 

li. 

M. 

o 

0 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Rocca  di  Papa 

0-6 

247 

i  0     7 

-   2 

— 

— 

e  9-8 

— 

Pompeii 

1-5 

150 

i  0   19 

-   4 

i  0  30 

-12 

— 

10 

Florence 

2i 

317 

0   45 

+    8 

— 

— 

— 

1-8 

Mostar 

3-5 

67 

i  1      2 

+    7 

i  1   43 

+   6 

— 

2-4 

Moncalieri 

5-2 

308 

1   19 

-    1 

2   22 

0 

— 

3-2 

Innsbruck 

5 -5 

345 

i  1   21 

-    4 

i  2  55 

+  24 

— 

3-3 

Belgrade 

5-8 

58 

e  1   22 

-    8 

e  2  29 

-10 

— 

4-8 

Marseilles 

61 

281 

e  1   36? 

+    3 

2  50? 

+    4 

— 

4-2 

Zurich 

6-4 

329 

e  1   33 

—    5 

i  3     9 

+  14 

— 

— 

Vienna 

6-5 

17 

1   33 

-    6 

2  33 

-24 

i  3-3 

41 

Besancon 

7-4 

317 

e  1   49? 

-   3 

3  30 

+   9 

— 

3-8 

Strasbom^ 

7-7 

331 

1   37 

-20 

3     8 

-21 

e  3-5 

5-2 

Barcelona 

8-5 

250 

(e  2  39) 

+  30 

• — 

— 

e  2-6 

7-3 

Athens 

8-9 

114 

e  2     5 

-10 

3   45 

-16 

e  4-2 

5-5 

Algiers 

9-6 

241 

e  2   13 

-11 

e  4      0 

-18 

e  5-5 

6-3 

Tortosa 

9-8 

267 

2  26 

-    1 

4   16 

-    7 

— 

9-3 

Paris 

10-2 

315 

— 

— . 

e  5     2 

+  27 

5-8 

6-9 

Uccle 

10-8 

328 

6  3      8 

+  27 

5  37 

+  47 

— 

— 

De  BUt 

11-5 

334 

— 

— 

— 

— 

e  6-3 

7-8 

Hamburg 

11-8 

350 

— 

— 

e  4  50 

-24 

— 

9-4 

Toledo 

13-4 

266 

3  52 

+  34 

7   24 

+  91 

7-8 

10-4 

Konigsbei'g 

13-6 

16 

— 

— 

— 

— 

e  6-5 

9-8 

Granada 

140 

255 

3  46 

+  20 

7      3 

+  55 

90 

101 

San  Fernando    E. 

16-2 

256 

— 

— 

— 

— 

— 

100 

Coimbra              e. 

16-6 

271 

4      0 

0 

— 

— 

e  10-3 

11  1 

N. 

16-6 

271 

— 

— 

— 

— 

8-9 

10-7 

Additional  readings  and  notes:  Mostar  grfves  also  iP  = +liii.l8s.,  MN  = 
+  20m.  Belgrade  iS  = +lm.44s.,  MN  = +3  ■5m.  Vienna  iZ  = +lm.51s., 
i  =  +3m.43s.,   iE  =  +3m.49s.,   MZ=^+4-2m.,  MN  =  +4-3m.  Strasbourg 

MN=+5-4m.  Athens  e= +2m.9s.,    MN  =  +60m.  De  Bilt  MN  = 

+  8-2m.,  MZ  = +8om.  Hamburg  MN  = +7-4m.,  MZ  = +7-7m.  San 

Fernando  MN  =  +9  •4m. 


Dec.  29d.  Readings  also  at  4h.  (Melbourne),  9h.  (Belgrade),  12h.  (near  Lick). 
131).  (near  Tokyo),  15h.  (near  Mizusawa  and  Sapporo),  21h.  (near  La 
Paz). 


Dec. 


30d.     Readings  at  7h.  (Malaga  (2)  ),  lOh.  (near  Nagasaki),  15h.  (Granada 
and  Malaga),  19h.  (Malaga). 


1922.     Dec.  31  d.  7h.  19m.  56s.      Epicentre  45°  5N.  151°  2E. 

A  =  -  -614,  B  =  +  -338,  C  =  +  -713  ;  D  =  +  -482,  E  =  +  -876  : 

G  =  --625,  H=+-344,  K  =  --701. 


See  note  at  end. 


Ootomari 

Sapporo 

Mizusawa 

Tokyo 

Osaka 

Kobe 

Zi-ka-wei 

Taihoku 


5-8 
7-4 
9-8 
13  1 
161 
16-3 
27  1 
31-4 


Az. 

284 
254 
233 
225 
233 
234 
249 
239 


P. 

m.  s. 

0  39 

1  52 

2  32 
i  3   19 

4      1 

4     0 

i  5  56 


O-C. 


-51 

0 


(3    22) 

4    13 

i  6      3 

(6   57) 

7    14 

I  10   28 

:  12   32 


O-C. 

8. 

+     1 

-10 
+  17 
0 
+  12 
-15 
+  34 


L. 


21 
3-4 


70 
9-6 


10-8  — 


Continued  on  next  page. 
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A 

Az. 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

5 

m.  8. 

s. 

m.  s. 

s. 

m. 

m. 

Horu?  Kong 

37-9 

244 

7    24 

-13 

13  14 

-23 

— 

24-2 

Manila 

400 

230 

e  7   50 

-    5 

14   46 

+  39 

22-1 

25-3 

Sitka 

E. 

45  0 

48 

8   16 

-17 

15      2 

-13 

22-4 

23-6 

N. 

45  0 

48 

— 

— 

15      9 

-    6 

29-6 

19-4 

Honolulu 

E. 

47-7 

103 

8   46 

-    6 

i  15   45 

-    6 

21-8 

28-4 

N. 

47-7 

103 

— 

— 

15   49 

-    1 

21-9 

28-7 

Calcutta 

E. 

55-3 

269 

9  44 

+    3 

— 

— 

— 

Victoria 

55-3 

54 

17   21 

?S 

(17    21) 

-    4 

26-7 

35-1 

Simla 

E. 

57  •" 

283 

9  52 

—    5 

— 

32-5 

37-2 

X. 

57  7 

283 

9  46 

-11 

— 

— 

32-3 

— 

Bcrkelev 

61-9 

65 

e  10   36 

+  12 

(e  18  49) 

T    2 

e  26-3 

30-8 

Lick 

62-6 

65 

e  19     8 

?S 

(e  19     8) 

+  12 

23-7 

26-6 

Batavia 

65  0 

230 

i  10  49 

+    4 

i  19  30 

+    5 

e  37-4 

48-4 

Upsala 

680 

337 

e  11   15 

+  11 

20   12 

+  10 

e  33-5 

40-8 

Bombay 

68-6 

275 

20      8 

?S 

(20      8) 

-    1 

— 

— 

Bergen 

70-5 

344 

— 

— . 

e  20     1 

-31 

— 

— 

Tiflis 

70-9 

311 

e  11   16 

-    6 

e  20  56 

+  19 

33-1 

48-0 

Kodaikanal 

71-3 

268 

10   34 

-51 

— 

39-3 

48-3 

Konig-sberg 

E. 

71-3 

333 

11    29 

^    4 

21   36 

+  54 

e  351 

44-1 

X. 

71-3 

333 

— 

— 

21    46 

+  64 

— 

46-1 

Leniberg 

74-2 

327 

— 

— 

e  21   22 

-    6 

— 

46-9 

Dyce 

X. 

74-9 

346 

11   55 

+    7 

21   25 

0 

36-0 

45-7 

Hambiuv 

75-6 

338 

e  11   55 

+    2 

e  21   41 

^    8 

e  36-7 

45-9 

Edinburgh 

76-3 

345 

— 

— 

e  22     4 

-^23 

— 

47-2 

Eskdalemuir 

76-9 

346 

e  12     2 

+    2 

i  21   50 

^    2 

36-1 

47-2 

De  Bilt 

781 

340 

12     9 

-^    1 

22     9 

+    8 

e  361 

44-6 

Stonyhurst 

78-1 

345 

e  12     4 

-    4 

i  22     4 

+    3 

41-6 

50-8 

Chicago 

78-2 

41 

22      1 

?S 

(22      1) 

-    1 

30-4 

— 

Vienna 

78-3 

331 

e  12   10 

-    1 

22     5 

+    1 

e  41-1 

491 

Bidston 

78-7 

345 

35     4 

? 

42      4 

?L 

(421) 

59-1 

Sydney 

79-3 

180 

22     4 

?i5 

(22     4) 

-11 

43-6 

45-3 

T'ccle 

79-5 

340 

e  12   17 

-    1 

e  22   17 

-    1 

e  37-1 

-17-2 

Ann  Arbor 

79-5 

38 

— 

— 

22  22 

-    4 

40  1 

— 

Belgrade 

79-8 

326 

i  12   19 

-    1 

e  22   12 

-    9 

e  32-4 

Oxford 

79-9 

344 

— 

— 

— 

— 

31-1 

50-0 

Kew 

80-0 

343 

22      4 

?S 

(22     4) 

-19 

— 

50-1 

Ottawa 

E. 

801 

30 

e  11    49 

-31 

22   19 

—    5 

e  33-1 

501 

Toronto 

80-2 

35 

— 

— 

i  22  34 

+    9 

e  44-8 

60-0 

Strasbourg 

80-7 

337 

— 

— 

— 

— 

e  44-1? 

491 

Innsbruck 

80-7 

334 

i  12   28 

+    5 

e  22   28 

-    3 

e  41  1 

53-2 

Adelaide 

81-3 

191 

— 

— 

i  22   34 

-    4 

e  46-7 

55-6 

Zurich 

81-5 

335 

12   22 

-    6 

22   28 

-13 

— 

— 

Paris 

81-8 

341 

• — 

— 

e  22   23 

-21 

44-1 

551 

Xorthfield 

82-3 

29 

— 

— 

— 

— 

e  451 

— 

BesanQon 

82-4 

337 

— 

— 

— 

— 

421 

— 

Ithaca 

82-4 

33 

— 

— 

— 

— 

46-1 

— 

Melbourne 

83-4 

185 

— 

— 

i  23     4 

+    3 

42-5 

55  1 

Moncalieri 

83-9 

335 

20      1 

I 

(i  23  22) 

+  14 

41-4 

50-2 

Florence 

83-9 

332 

24   59 

\ 

— 

— 

— 

55-3 

Athens 

84-2 

321 

e  12   38 

-5 

23      2 

-    8 

e  41-6 

47-7 

Washington 

85-1 

36 

— 

— 

— 

— 

e  43-1 

— 

Rocca  di  Papa 

85-2 

330 

— 

— 

— 

— 

e  45-7 

54-5 

Pompeii 

85-4 

329 

e  14     4 

+  74 

23    19 

-    4 

43-1 

541 

Cheltenham 

E. 

85-4 

36 

— 

— 

23   38 

-^15 

41-8 

— 

Marseilles 

86-2 

335 



— 

e  23   36 

+    4 

33-1 

— 

Hclwan 

78-0 

311 

12   59 

0 

(23   17) 

-24 

• — 

56-5 

Barcelona 

88-8 

337 

— 

— 

i  23  53 

-    8 

c  341 

53-6 

Tortosa 

X. 

89-8 

339 

— 

— 

24     4 

-    8 

46-3 

590 

Christchiirch 

911 

166 

— 

— 

— 

— 

45  5 

571 

Toledo 

91-8 

342 

e  12  45 

-41 

24     4 

-29 

e  42-1 

62-2 

Coimbra 

E. 

92-4 

346 

— 

— 

24     8 

-31 

e  49-1 

55-1 

N. 

92-4 

346 

e  13  28 

-    1 

— 

— 

e  50-6 

60-2 

Algiers 

92-9 

335 

— 

— 

e  24   31 

-13 

e  46-1 

58  1 

Granada 

94-2 

341 

— 

— 

— 

— 

51  1 

54-6 

Rio  Tinto 

94-4 

344 

26     4 

?S 

(26     4) 

+  64 

— 

701 

San  Fernando 

E. 

95-6 

343 

— 

— 

— 

— 

58-9 

La  Paz 

136-3 

60 

e  19  36 

[+    31 

e  33   16 

? 

64-3 

69-4 

Cape  Town 

142-4 

271 

42  45 

?SR, 

• — 

— 

— 

93-8 

Andalgala 

X. 

145-4 

71 

35   34 

? 

— 

— 

— 

93  1 

Pilar 

E. 

149-7 

75 

33   34 

I 

— 

— 

74-6 

82-6 

CipoUetti 

150-5 

91 

34   46 

\ 

— 

— 

76-7 

98-6 

For  Xotes  see  next  page. 
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Notes  to  Dec.  31d.  7h.  19m.  56s. 
Additional  readings  and  notes  :    Mizusawa  gives  also  SN  =  +2m.33s.  Tokyo 

MN=+9-9m.  Osaka  MN  =  + 10  0m.  Kobe  MN  =  +  12-4m.  Zi-ka-wei 
PSE  = +llm.l9s.,  PSN  = +llm.33s.,  PSZ  =  +  12m.24s.,  MN  =  +l6-2m., 
MZ=  ^17-3m.  Si  ki  SR,E=  +  18m.20s.,  SR2E= +18m.28s.,  LE=+29-lm., 

T„=7h.l9m.40s.  Honolulu  SR,E  =+ 19m.46s.,  SR,N  = +19m.34s.,  T„  = 

7h.l9m.54s.  Calcutta  PN  = +9m.47s.  Victoria  S  = +21m.21s.       Simla 

readings  have  been  increased  by  19m.  Batavia  P  and  S  given  as  i,  also  i  == 

+  13m.9s.  and    +14m.32s.  Upsala  MN  = +46-7m.  Bergen  readings 

increased  by  Ih.  Tiflis  MN  = +45-4m.  Hamburg  SR,  = +30m.l6s., 

MZ  =  +45-7m.  Eskdalemuir  SR,  =  +27m.24s.,   MN  =  +51  Om.  De 

Bilt  SR,  = +27m.48s.,     MN  = +52-7m.,     MZ  =  +54-3m.  Chicago  S  = 

+  27m.l2s.  Vienna  iPZ  =  +12m.lls.,  iPNE  =  +12m.l4s.,  iZ  =  +13m.7s. 

and  +13m.53s.,  SN=+22m.9s.,  MZ=+541m.  Bidston  readings  have 

been  increased  by  Ih.  Uccle  SRi  = +27in.40s.,  SRo  = +31m.58s.,  MN  = 

+  45-6ni.  Ann  Arbor  e  =  +19m.46s.  Belgi-ade  LN  =  +49-8m.,  LE  = 

+  50-9m.  Oxford  iSRi  = +27m.43s.         Ottawa  e  = +15m.28s.        Toronto 

gives  fi  other  L  readings.  Strasbourg  MN  = +54  Om.  Adelaide  eSR, 

= +30ni.4s.,  eSRa  = +35m.40s.,  e=+48m.l6s.,  +51m.4s.,  and  +52m.l6s. 
Paris  e  = +32m.22s.,  MN  =  +541m.  Ithaca  L  =  +501m.  and    +551m. 

Melbourne  SR,  =  +28m.28s.,  SR.  =  +31m.22s.  Moucalieri  S  =  +  32m.36s., 
MN  =  +54-4m.  Athens  MN  =  +540m.,  T„  =7h.20ni.6s.  Washington 

L  =  +47  0m.  Rocca  di  Papa  L=+53-2m.  Cheltenham  eE  = 

+  22m.50s.  Hehvan  gives  its  .S  as  PRi.  Barcelona   MN  =  +52-7m., 

all  readings   diminished   by    Ih.  Christchm-ch  SR,  =  +  16ni.28s.,   SRj  = 

+  23m.58s.  Toledo  MNW  =  +62  0m.  San  Fernando  MN  =  +62  •3m. 

La  Paz  PR,E  = +23m.l0s.  Pilar  PN  = +43m.34s.    (?SRi). 

Note  on   1922  Dec.  31d.7h. 
The  material  is  here  sufficient  to  give  a  good  determination  of  tlie  epicentre. 
Arranging  the  observatories  according  to  azimuth  and  omitting  a  few  obviously 
discordant  readings,  we  get  the  following  groups  sh  wing  apparent  corrections  to 
the  A  for  each  station. 

Az.       8  A  Az.       8  A  Az.       8  A  Az.       8  A  Az.         8  A 


30 

-0-5 

48 

-1-3 

180 

-10 

233 

+  0-6 

254 

0  0 

35 

+  0-7 

54 

-0-3 

185 

+  01 

233 

0  0 

268 

+  1-3 

36 

+  1-3 

65 

+  0-8 

191 

-0-4 

234 

+  0-4 

269 

+  0  4 

38 

+  0-4 

65 

+  10 

225 

+  0-6 

239 

+  21 

275 

-01 

41 

0  0 

103 

-0-5 

230 

+  11 

244 

-1-6 

283 

-1-2 

230 

+  0-4 

249 

-0-5 

284 

(-3-3) 

36 

+  0-4 

67 

-01 

207 

+  0-1 

239 

+  0-2 

270       +01 

±0-6 

±0-8 

±0-6 

±0-9 

±0-6 

311 

0-0 

329 

-0-4 

337 

+  1-3 

341 

-1-8 

311 

+  01 

231 

+  0-2 

337 

-0-7 

344 

-0-6 

321 

-0-8 

333 

+  0-6 

338 

+  0-5 

345 

-01 

326 

-0-3 

334 

+  0-3 

339 

-0-7 

346 

+  0-5 

327 

+  0-5 

335 

+  0-3 

340 

0-0 

346 

+  2-0 

335 

-10 

340 

+  0'4 

346 

+  0-2 

319      -01  333  00  338      +0-1  345  00 

±0-3  ±0-5  ±0-6  ±0-9 

The  mean  numerical  errors  for  each  group  are  also  showai,  and  it  will  be  seen 
that  the  average  mean  error  is  about  ±0°-6.  But  the  solution  is  satisfactory  in 
that  the  algebr.ic  mean  for  each  group  is  small.  Apparently  the  epicentre  is 
determined  in  azimuth  as  closely  as  the  observations  and  tables  allow.  We  can 
therefore  examine  the  residuals  for  errors  of  tables  as  follows  : — 


8P 

8S 

A 

No. 

Mean 

No.     Mean 

Obs 

s. 

Obs.         s. 

0-20 

5 

+    4 

5           +4 

21  -40 

3 

-    4 

4           +9 

41-60 

4 

-    7 

3           -6 

61-70 

2 

+  12 

5           +6 

70-749 

4 

+    4 

4           -1 

75-79-9 

6 

0 

11           +3 

80-84-9 

4 

-    9 

9           -3 

85-90 

1 

0 

7           -5 

These  results  indicate,  as  has  been  shown  before,  that  the  corrections  required 
to  the  Tables  are  not  large  ;  and  it  will  need  a  consideral)le  number  of  good 
solutions  to  determine  them  so  as  to  improve  the  Tables  with  certainty.  Such 
results  are  being  collected  as  opportunity  offers. 
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Dec.  31d.  Readings  also  at  7h.  (Malaga  and  near  Granada),  8h.  (La  Paz),  llh. 
(Batavia,  Manila,  Tokyo,  and  Zi-ka-\vei),  loh.  (La  Paz),  Ifih.  (Manila), 
17h.  and  20h.  (Xaarasaki),  22h.  (Nagasaki  and  near  Tokvo). 


APPENDIX. 


The  follo^ving:  Is  a  list  of  the  P  wave  times  for  all  the  shocks  recorded  at  La 
Paz  from  one  or  other  of  the  South  American  epicentres. 

1922   November. 
Nov.     7      23        3      11  Nov. 


h. 

m. 

s. 

7 

23 

3 

11 

11 

18 

12 

29 

20 

49 

37 

21 

7 

57 

21 

29 

20 

21 

44 

19 

22 

23 

3 

22 

53 

3 

23 

29 

27 

12 

(0 

40 

11  =S) 

1 

37 

5 

(7 

14 

39  =S) 

15 

25 

12 

17 

53 

32 

18 

3 

15 

18 

22 

30 

13 

0 

54 

37 

1 

16 

33 

4 

5 

7 

4 

16 

27 

4 

38 

21 

6 

54 

27 

7 

12 

9 

8 

50 

25 

9 

7 

31 

2 

0 

21 

20 

10 

31 

7 

4 

6 

4 

44 

6 

14 

14 

43 

8 

4 

35 

34 

15 

10 

51 

h. 

m. 

s. 

13 

10 

43 

15 

17 

2 

27 

19 

21 

42 

21 

22 

31 

14 

1 

43 

32 

2 

35 

27 

(5 

55 

27  =L) 

17 

7 

35 

15 

6 

46 

8 

6 

57 

29 

8 

19 

13 

11 

15 

34 

13 

2 

18 

14 

2 

40 

14 

56 

23 

18 

35 

26 

16 

2 

22 

18 

2 

41 

7 

4 

47 

58 

4 

57 

23 

22 

36 

35 

23 

26 

59 

17 

1 

48 

29 

6 

43 

44 

9 

34 

51 

2  December. 

11 

5 

57 

4 

15 

10 

7 

11 

19 

3 

3 

26 

14 

39 

11 

22 

21 

10 

28 

23 

17 

25 

22 

h. 

m. 

s. 

17 

11 

5 

19 

12 

45 

19 

13 

12 

23 

19 

43 

41 

18 

3 

0 

0 

8 

20 

23 

13 

38 

25 

22 

13 

24 

19 

15 

30 

29 

17 

57 

29 

19 

38 

59 

20 

6 

18 

59 

21 

16 

49 

21 

3 

49 

20 

23 

9 

1 

16 

11 

56 

41 

18 

18 

31 

24 

0 

43 

16 

26 

1 

58 

21 

13 

33 

14 

14 

8 

51 

27 

12 

23 

47 

28 

17 

23 

2 

29 

16 

57 

35 

21 

58 

33 

23 

20 

50 

30 

24 

18 

49 

27 

19 

40 

59 

25 

19 

43 

19 

27 

0 

40 

32 

28 

12 

43 

56 

Dec.      2        0     21      20  Dec.      11        5     57        4  Dec 


The  following  cases,  originally  relegated  to  the  notes  in  the  above  text,  seem  on 
further  scrutiny  to  have  possible  solutions.  Many  of  them  are  after  shocks 
of  the  Chile  earthquakes,  for  which  there  was  scarcely  sufficient  informa- 
tion until  readings  from  several  South  American  ob.servatories  were  received 
(after  the  M-.  had  been  sent  to  the  printers).  Unfortunately  there  seem 
to  be  a  good  many  mistakes  of  whole  minutes  in  the.se  readings,  which  has 
made  the  work  of  solution  specially  laborious  and  uncertain.  It  can  only 
be  otTered  as  a  hasty  and  approximate  collation  of  defective  material. 

1922  Oct.  7d.  16h.  7m.  Os.      Epicentre  62°0N.  155'^OW.  (as  on  Oct.  6d.). 

A  Az.            P.  O-C.  S.  O-C.  L. 

o  o  m.    8.  8.  m.  s.  s.  m. 

Victoria                     22-3  113  (5     8)  -    1  —  —  5  1 

Chicago                      43-7  87  —  —  i  14  55-3  — 

Ann  Arbor                45-2  82  —  —  19   18  ?SR,  — 

Toronto                     461  78    e  12     0  ?  —  —  220 

Ottawa                      46-4  74  —  —  e  19  49  ?SH,       e  230 

Toronto  gives  also  L  =  +13  0m..  and  Ottawa  gives  iM  =  +19m.55s. 
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Oct.  17d.  17h.  46m.  1.5s.      Epicentre  12°0N.  95°0E.  (as  at  9h.). 
A  =  -  085,    B  =  +  -974,   C  =  +  -208. 


Calcutta 

Colombo 
Hong  Konf: 
Bat  a  via 
Manila 
Zi-ka-wei 


12  3 
12-:? 
15-8 
21  0 
21  0 
25-5 
31  0 


Az. 

330 
330 
252 

58 

150 

83 

48 


6  57 


O-C. 

s. 
+  26 

-  5 

?.S 
?S 

-  7 

+  74 


(7    45) 
(8   49) 


c  17      0 


O-C. 


L. 


M. 
m. 


11-3 
13-8 


—        14-3  — 

?L  —  — 


The  Batavia  reading:  is  for  18h. 


A 

Az. 

P. 

O-C. 

^ 

^ 

m.  s. 

s. 

Calcutta 

E. 

12-3 

330 

2  56 

-    7 

X. 

12-3 

330 

2  38 

-25 

Batavia 

21-6 

150 

5    19 

+  19 

Manila 

25-5 

83 

6    12 

+  29 

O-C. 


Oct.  17d.  21h.  I4m.  30s.      Epicentre  12°0X.  95°0E.,  as  above    ? 

S. 
m.  s. 

10   42      +105 


1922  Nov.  7d.  17h.  2m.  ISs.      Epicentre  0'-7X.  117°-9E.  (as  on  1921  May  14d.  llh.). 


A  =  -  -468 

,  B  =  +l: 

*84,  C  = 

+ 

■012  ; 

D  =  + 

•884,   E  = 

+  -468  ; 

G=  - 

•006,   H 

= 

+  011, 

K 

=  -1( 

300. 

A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

5, 

m.  s. 

s. 

m.  s. 

S. 

ni. 

m. 

Batavia 

14-2 

c  5  5  ; 

?S 

(5   58) 

+  14 

e  14-7 



Manila 

14-2 

3    24 

—    5 

— 

7  0 

7  5 

lloatr  Kons 

21-9 

8    19 

?.'^ 

(^   19) 

-44 

112 

Zi-ka-wei 

30-7 

e  6   25 

-10 

— 

— 

— 

Nov.  7d.  18h.  15m.  Os.      Epicentre  0°7X.  117'-9E.  (as  at  17h.). 


A 


Az. 


P 


O-C. 


O-C. 


L. 


Batavia 

130 

238 

3   20 

+    7 

i  5   38 

-    6 

i  6-2 

7  4 

Manila 

14  2 

12 

e  6    15 

?S 

(6    15) 

+    2 

11-7 

— 

I'erth 

32-7 

182 

(0   48) 

-    6 

9   44 

> 

134 

— 

Colombo 

38-4 

280 

— 

14      0 

+  i6 

26-8 

30  0 

Adelaide 

40  6 

150 

12      0 

} 

(13   54) 

-21 

c  139 

18-7 

Kodaikanal 

41  3 

286 

24   30 

? 

— 

(24  5) 

Melbourne 

459 

150 

— 

— 

14   24 

-63 

18-6 

23  4 

Sydney 

466 

141 

9  47 

+  63 

— 

— 

22-0 

23  0 

1922  Xov.  lid.  20h.  45m.  40s.     Epicentre  29''0S.  71°0W.  (as  at  18h.). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Pilar 

67 

2  44 

?S 

(2   44) 

-18 

3-3 

31 

La  Quiaca 

8-4 

1   50 

-17 

— 

2-8 

3-8 

Cipolletti 

10-3 

— 

— 

— 

— 

47 

5  3 

Chacarita      E. 

12  0 

5   38 

?S 

(5   38) 

+  19 

65 

6  9 

N. 

12-0 

5   20 

?s 

(5   20) 

+    1 

6  2 

— 

La  Paz 

12-8 

e  3  57 

+  47 

e  5  53 

+  14 

6  5 

67 

Stonyhurst 

101  7 

e  49  20 

?L 

— 

(  e 

49  3) 

— 

Eskdalemuir 

1021 

— 

— 

— 

— 

583 

— 

De  Bilt 

104  7 

— 

— 

— ' 

— 

e 

57  3 

— 

^17 


1922  Nov.  lid.  21h.  11m.  Os.      Epicentre  29''-0S.  71°-0AV.  (as  at  20h.). 


A 


O-C. 


s. 


O-C. 


M. 


Pilar 

(5-7 

3   30 

?S 

La  Qmaca 

8-4 

1    3G 

-31 

Cipolletti 

10-3 

3   IS 

+  74 

La  Paz 

12-8 

e  3   19 

+    9 

Eskdaleniuii' 

102  1 

— 

— 

(3   30) 


+  28 


-15 


41 

4-5 

2-5 

3-0 

4-2 

6-8 

61 

6-3 

41-9 

— 

Nov.  lid.  22h.  19m.  30s.     Epicentre  29°0S.  71°0W.  (as  at  21h.). 


A 

P. 

U-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

in. 

m. 

Audabala 

4-4 

0   42 

-26 

— 

— 

1-4 

1-7 

Pilar 

6-7 

2   42 

!S 

(2   42) 

-20 

3-0 

4-0 

La  Qiiiaca 

8-4 

3   30 

?S 

(3  30) 

-17 

4-7 

5  0 

Cipolletti 

10-3 

— 

— 

— 

— . 

4-4 

6-5 

Chacarita     k. 

12  0 

5   54 

?s 

(5   54) 

+  35 

7-8 

8-2 

N. 

12  0 

5    12 

IS 

(5   12) 

-    7 

6-7 

— 

La  Paz 

12-8 

3   33 

+  23 

c  5   51 

+  12 

5-9 

8-0 

Eslidalemuir 

102] 

— 

— 

— 

— 

60-5 

— 

De  Bilt 

104-7 

~ 

~ 

~ 

~ 

e  57-5 

~ 

Nov.  12d.  loh.  21m 

.  29s. 

Epicentre 

29°-0S.  71° 

-0\V.  (as 

on  Nov 

.  12d.  7h., 

,  &c.). 

A 

P. 

O-C. 

y. 

O-C. 

L. 

M. 

^ 

m.   s. 

s. 

m.  s. 

s. 

m. 

m. 

Aiidalgala     e. 

4-4 

0      1 

-67 

— 

— 

1-2 

1-3 

N. 

4-4 

— 

— 

— 

— 

0-7 

0-8 

Mendoza 

4-5 

— 

— 

— 

— 

5-8 

6-0 

Pilar              E. 

6-7 

1    31 

-11 

— 

— 

41 

4-2 

N. 

6-7 

— 

— 

— 

— 

3-5 

4-0 

La  Quiaca    E. 

8-4 

3      1 

?S 

(3      1) 

-46 

4  0 

4-5 

X. 

8-4 

— 

— 

— 

— 

3-8 

6-0 

CipoUetti 

10-3 

4    19 

'S 

(4    19) 

-18 

— 

4-7 

La  Paz 

12-8 

3   43 

+  33 

~ 

6-7 

71 

Nov.  12(1.  17h.  50m 

.  30s. 

Epicentre 

29°-0S.  71  = 

•OW.  (as 

at  loll., 

Sic). 

A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

8. 

m. 

m. 

Audalgala           e. 

4°  4 

— 

— 

. — 



00 

0-4 

N. 

4-4 

-1   36 

-164 

• — - 



-01 

0-5 

Mendoza 

4-5 

4    18 

? 

— 



5-3 

5-9 

Pilar                    E. 

G-7 

2      0 

+  18 

— 



4-2 

4-9 

X. 

G-7 

2   30 

+  48 

— 

. 

4-0 

4-4 

La  Qiiiaca           e. 

8-4 

0   54 

-73 

— 



2-5 

2-8 

X. 

8-4 

2   30 

+  23 

— 



2-6 

3-3 

Cipolletti 

10-3 

— 

— 

— 



3-5 

4-5 

Chacarita            e. 

120 

4      6 

+  67 

— 



7-2 

7-4 

X. 

12-0 

3   48 

+  49 

— 



5-5 

5-7 

La  Paz 

12-8 

3      2 

-    8 

5    42 

+    3 

6-8 

7-3 

Eskdalcmuir 

102  1 

— 

— 

— 

■ — 

59-5 

— 

Ucclc 

103-G 

— 

— 

— 

— 

e  54-5 

— 

De  Bilt 

104-7 

— 

' 

~ 

e  57-5 

Nov.  12d.  21h.  53m 

1.  30s. 

Epicentre 

29°0S.  71' 

'•OW.  (as 

at  17h., 

&c.). 

A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Mendoza 

4°-5 



— 

— 

— 

5-2 

7-5 

Pilar              e. 

6-7 

— 

— 

— 

— 

3-6 

3-7 

N. 

6-7 



— 

— 

— 

5-4 

5-6 

La  Quiaca    E. 

8-4 

— 

— 

— 

— 

2-9 

5-5 

X. 

8-4 



— 

— 

— 

3-0 

5-8 

Cipolletti 

10-3 

6    18 

?L 

— 

— 

— 

7-5 

La  Paz 

12-8 

2   59 

-11 

7   27 

+  108 

10-5 

110 

218 


Nov 


.  13d.  4h.  Im. 

45 

B.     Epicentre  29° 

•OS.  71° 

•OW.  (as  on 

Nov.  12d.) 

A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

in.  B. 

8. 

m. 

m 

Audalgala    e. 

4-4 

-1   21 

-149 

— 



-0-1 

0-4 

Mendoza 

4-5 

4   21 

+  191 

— 



5-4 

5-8 

Pilar              E. 

6-7 

4     7 

+  145 

— 



51 

5-3 

N. 

6-7 

4     7 

+  145 

— 



4-6 

4-8 

La  Quiaca    e 

8-4 

— 

— 

— 



2-8 

3-6 

apolletti 

10-3 

7   27 

?S 

(7   27) 

+  170 

8-3 

11-2 

La  Paz 

12-8 

3   22 

+  12 

5    27 

-12 

6-5 

8-5 

Nov.  13d.  4h.  13m.  Os.     Epicentre  29°-0S.  71°0W.  (as  above). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Andalgala 

E. 

4-4 

-0  54 

-122 



. 

0-2 

0-9 

Mendoza 

4-5 

5     6 

? 

— 

— 

5-6 

6-5 

Pilar 

E. 

6-7 







5-5 

5-7 

X. 

6-7 

— 

— 

— 



50 

5-6 

La  Quiaca 

8-4 

— 

— 

— 

— 

3-8 

4-5 

Clpolletti 

10-3 

—_ 

— 





8-3 

11-2 

La  Paz 

12-8 

e  3   27 

+  17 

— 

— 

6-5 

8-4 

Victoria 

90-5 

13   23 

+   4 





481 

511 

Toledo 

92-8 

— 

— 

— 



44  0 

53-2 

Eskdalemuir 

102  1 

— 







44-0 

Edinburgh 

102-5 

— 

— 





e  55-0 



Uccle 

103-6 

— 

— 

28     6 

? 

e  400 

— 

De  Bilt 

104-7 

— 

— 

e  47     0 

? 

e  52-0 



Hamburg 

1080 

— 

— 

— 

e  610 

— 

Nov.  13d.  4h.  35m.  Os. 


Audalgala     e. 

N. 

Mendoza 
Pilar  E. 

X. 

La  I'az 


entre 

29°  OS.  71° 

•OW.  (as  < 

ibove). 

A 

P. 

O-C. 

L. 

M. 

„ 

m.  s. 

s. 

m. 

m. 

4-4 

-0  42 

-110 

0-6 

0^8 

4-4 

-0   30 

-98 

0-5 

07 

4-5 

— 

— 

01 

0  4 

6-7 

— 

— 

4  3 

50 

6-7 

— 

— 

4  9 

5  3 

12^8 


e  3   21 


+  11 


65 


8^0 


Nov.  13d.  7h.  Sm.  45s.      Epicentre  29°-0S.  71'-0\V.  (as  at  4h.). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

o 

m.  s. 

s. 

m.  8. 

s. 

m. 

m. 

Audalgala 

4  4 

— 

— 

— 

— 

0-4 

0^8 

Mendoza 

4-5 

— 

— 

— 

— 

5-3 

5  5 

Pilar 

E. 

6-7 

5      9 

? 

— 

— 

56 

5^8 

N. 

6-7 

2   45 

?S 

(2  45) 

-17 

3  4 

37 

CipoUetti 

103 

— 

— 

7  9 

106 

La  Paz 

12^8 

e  3  24 

+  14 

5  37 

-    2 

68 

81 

Nov.  13d.  81i.  51m.  Os.     Epicentre  29°0S.  71°0W.  (as  at  71i.). 


A 

I'. 

O-C. 

L. 

M. 

„ 

m.  B. 

s. 

m. 

m. 

.Meudoza 

4  5 





2-4 

2-8 

Pilar 

6  7 

1    18 

-24 

1-8 

2-2 

Clpolletti 

10-3 

3      0 

+  26 

3-S 

0-2 

219 

1922  Nov.  lod.  6h.  43m.  20s.      Epicentre  27"'-5S.  72°-8W.  (as  on  Nov.  7d.  23h.). 
A  =  +  -262,  B  =  -  -847,  C  =  -  -462. 

O-C. 

s. 

+  28 
+  14 


A 

P. 

O-C. 

S. 

o 

m.  s. 

s. 

m.  s 

Audalgala 

Mendoza 

Pilar 

E. 
E. 

5-8 
6-6 

8-8 

-0   26 
3   28 
2   10 

-116 
-   3 

(3  2i 

La  Paz 
Cipolletti 

X. 

8-8 
11-8 
12  1 

2   48 

—    8 

6   2i 

L. 

M. 

m. 

m. 

0-8 

10 

4-3 

4-7 

4-3 

4-7 

41 

4-4 

6-8 

7-3 

3-5 

4-7 

Nov.  15d.  6ii.  54ui.  30s.      Epicentre  27 -58.  72°-8W.  (as  above). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

^ 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Aiidal'^ala 

E. 

5-8 

0   24 

-66 

— 

— 

0-9 

1-3 

X. 

,    5-8 

— 

— 

— - 

— 

0-6 

0-8 

Mendoza 

6-6 

3   30 

?S 

(3   30) 

+  30 

4  0 

4-4 

Pilar 

K. 

8-8 

3   48 

?S 

(3   48) 

-10 

4-5 

4-7 

N. 

8-8 

— 

— 

— 

40 

4-2 

La  Paz 

11  8 

i  2  59 

+    3 

4   58 

-16 

60 

7-2 

Cipolletti 

121 

— 

— 

— 

— 

4-6 

5-8 

.  15d.  8h.  16m. 

20s.      Epicentre  27 

°-5S.  72° 

•8W.  (as  a 

bove). 

A 

P. 

O-C. 

y. 

O-C. 

L. 

M. 

m.  s. 

s. 

111.  s. 

s. 

m. 

m. 

Andalgala 

E. 

5-8 

0   28 

-62 

— 

— 

1-7 

2-0 

N. 

5-8 

0   34 

-56 

— 

— 

1-2 

1-5 

Mendoza 

6-6 

3   40 

?S 

(3   40) 

+  40 

4-8 

5-4 

Pilar 

E. 

8-8 

4      4 

?S 

(4     4) 

+    6 

— 

61 

N. 

8-8 

4   34 

?s 

(4   34) 

+  36 

4-9 

60 

La  Paz 

11-8 

c  2   53 

-   3 

■ — 

— 

5-8 

7-2 

Cipolletti 

121 

— 

— 

— 

■  • — 

4-6 

5-5 

Nov.  Kid.  4h.  45m.  Os.      J':picentre  27°-5S.  72°-SW.  (as  above). 


A 

P. 

O-C. 

s. 

O-C. 

L. 

M. 

m.  s. 

s. 

m.  s. 

s. 

m. 

m. 

Andnli?ala 

K. 

5-S 

-1    12 

-162 

— 

— 

0-3 

0-6 

N. 

5-8 

0      0 

-90 

— 

. — 

0-5 

0-7 

Mendoza 

6  6 

— 

— 

— 

■ — 

5-8 

6-8 

Pilar 

E. 

8-8 

.-!   48 

is 

(3   48) 

-10 

— 

4-9 

N. 

8-8 

3   42 

IS 

(3   42) 

-16 

4-6 

40 

La  Paz 

11-8 

i  2  58 

+    2 

5    10 

-    4 

6-4 

6-6 

Cipolletti 

121 

6   12 

?S 

(6   12) 

+  51 

6-8 

8  0 

Nov.  17d.  191i.  38m.  30s.      Epicentre  38"-0!?.  73  ■5\V.  (as  on  1922  Mar.  12d.). 
A  =  +  -224,  B  =  -  -755 ,  C  =  -  -616. 


A 

P. 

O  -C. 

S. 

m.  s. 

s. 

m.  s 

Mendoza 

6°  6 

— 

— 

— 

Pilar 

E. 

9-6 

— 

— 

— 

N. 

90 

— 

— 

— 

La  Plata 

E. 

12-9 

— 

— 

— 

La  Paz 

22  0 

e  5   11 

+    6 

8   5 

O-C. 


-   8 


L. 


M. 


4-9 

5  0 

6-4 

8-0 

5-8 

6-5 

7-5 

8-8 

9-8 

12-6 
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Nov.  20d.  21h.  13m.  40s.     Epiceutre  29°-0S.  Tl'-OW.  (as  on  Nov.  lid.). 


A 


Az. 


P.      O-C. 


S. 


O-C. 


L. 


ilcndoza 

4-5 

1.50 

3   50 

?S 

(3  50) 

+  106 

4-9 

60 

Pilar 

6-7 

115 

3   50 

?S 

(3  50) 

+  48 

5-0 

5-3 

La  Quiaca 

E. 

8-4 

36 

3   38 

?s 

(3  38) 

-    9 

4-5 

4-8 

N. 

8-4 

36 

3   44 

«s 

(3  44) 

-   3 

4-5 

50 

UpoUetti 

10-3 

167 

— 

— 

— 

6-3 

7-2 

Chacarita 

E. 

12  0 

121 

6   38 

?s 

(6  38) 

+  79 

7-4 

91 

La  Plata 

E. 

12-5 

121 

2   29 

-37 

— 

— 

5-7 

6-7 

X. 

12-5 

121 

2   46 

-20 

5     7 

-25 

5-9 

8-7 

La  Paz 

12-8 

13 

e  3     9 

-    1 

5   37 

-    2 

6-5 

111 

La  Plata  sjivcs  T„  =21h.l3m.l2s.    Epicentre  29''-2S.  70'-8W. 


Nov.  21d.  31i.  46m.  8s.      Epicentre  29'-08.  71'(IW.  (as  above). 


A 


P. 


O-C. 


•S. 


O-C. 


M. 


Audaljrala 

E. 

4-4 

1    16 

+    8 



— 

2-4 

2-6 

^^e!ldoza 

4o 

3   10 

+  120 

— 

— 

3-7 

3-9 

Pilar 

6-7 

1   52 

+  10 

— 

— 

4-6 

4-9 

Cipolletti 

10-3 

4   22 

?S 

(4   22) 

-15 

5-3 

5-9 

Chacarita 

E. 

12  0 

5  40 

?s 

(5  40) 

+  21 

8-4 

8-7 

X. 

12  0 

5  40 

?s 

(5  40) 

+  21 

71 

7-5 

La  Plata 

E. 

12-5 

i  4   14 

+  68 

6  42 

+  70 

7-4 

8-6 

N. 

12-5 

4  31 

+  85 

6  57 

+  85 

7-3 

8-5 

La  Paz 

12-8 

e  3   12 

+    2 

5  36 

-   3 

— 

9  0 

Eskdalemuir 

1021 

— 

— 

— 

— 

43-9 

— 

LTccle 

103-6 

— 

— 

— 

— 

e  50-9 



De  Bilt 

E. 

104-7 

— 

— 

— 

— 

e  53-9 

— 

The  Audalgala  readings  have  been  diminished  by  6iiiiii.  La  Plata  {fives  To  = 
3h.47m.24s.  Epicentre  28'-2S.  70'-SW.  Its  readings  appear  to  be  Imiu. 
too  large. 


Nov.  26d.  14h.  5m.  45s.     Epicentre  29°-0S.  71°-0W.  (as  above). 


A 


P. 


O-C. 


O-C. 


L. 


M. 


Andalgala 

E. 

4-4 

1    15 

+   7 

— 

— 

1-9 

3-2 

Mendoza 

4-5 

1    15 

+    5 

— 

— 

2  0 

2-9 

Pilar 

6-7 

1   27 

-15 

— 

— 

31 

4-4 

La  Qniaca 

E. 

8-4 

2   15 

+    8 

— 

— 

3-2 

4-3 

N. 

8-4 

1   45 

-22 

— 

— 

3-2 

4-2 

CipoUetti 

10-3 

4   39 

?S 

(4   39) 

+    2 

5-9 

7-2 

Chacarita 

E. 

12-0 

5  21 

?S 

(5   21) 

+    2 

— 

— 

N. 

12  0 

5    15 

?s 

(5   15) 

-    4 

6-8 

8-0 

La  Plata 

E. 

12-5 

i  3   16 

+  10 

5  34 

+    2 

6-3 

8-6 

X. 

12-5 

i  3     9 

+    3 

5   30 

-    2 

6-2 

8-0 

La  Paz 

12-8 

e  3     6 

-   4 

5    16 

-23 

6-3 

7-9 

Andalsala  j,'ives  also  MN  =  +2-6m.    All  tlie  readings  have  been  dLmiiushed  by 
4ni.  Mendoza  readings  have  been  increased  by  4m.  Pilar  gives  also 

MN  =  +3-7m.  La  Plata  gives  T„  =  14h.6m.ls.      Epicentre  27°-4S.  69'-0W. 

La  Paz  gives  i  =  +  6m. lis.     To  =14h.6m.l2s. 


Dec.  8d.  loll.  7m.  44s, 
A  =  +  -262 


Epicentre  27°-5S.  72°-8W.  (as  on  Nov.  16d.  4h.). 

462  ;  D  =  --955,  E  =  --296  ; 

+  •441,  K  =  --887. 


B  =  --847,  C  = 
G  =  -137,  H 


Az. 


O-C. 


O-C. 


L. 


M. 


Andalgala 

5-8 

93 

2   34 

?S 

(2  34) 

-   5 

3-6 

4-6 

La  Quiaca 

8-4 

52 

1    40 

-27 

— 

4  0 

4-7 

Pilar 

8-8 

121 

2   40 

+  27 

— 

— 

4-5 

5-6 

La  Paz 

11-8 

22 

3      7 

+  11 

5      3 

-11 

5-9 

6-9 

Cipolletti 

12-1 

162 

— 

— 

— 

— - 

8-1 

11-4 

Chacarita 

14-2 

123 

6   34 

?S 

(6   34) 

+  21 

7-3 

8-7 

La  I'lata 

E. 

14-7 

124 

3   41 

+   6 

6      9 

-16 

7-2 

8-3 

X. 

14-7 

124 

3   32 

-   3 

5   54 

-31 

6-8 

7-9 

Stonyhurst 

101-4 

36 

e  40   46 

?L 

— 

— 

(e  40-8) 

58-3 

.Strasbourg 

104-5 

43 

— 

— 

— 

— 

e  63-3 

: — 

Dc  Bilt 

E. 

104-5 

40 

— 

— 

— 

— 

e  52-3 



La    Quiaca   gives  also   MN  =  +4-Sm. 
Chacarita  LN  =  +7 -em.,  MN  =  +7-8 


Pilar   LN  =  +4-3m.,   MN  =  +4-7m. 
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Dec.  Ud.  5h.  52m.  48s.      Epicentre  34°0S.  73°0W.  (as  on  1922  Anpr.  6d.). 
A  =  +  -242,  B  =  -  -793,  C  =  -  ■,')59. 
A        Az.  P.       O-C.  S.        O-C.  L. 


Meudoza 

41 

74 

— 

— 

— 



3-6 

4-2 

CipoUctti 

6-3 

143 

3   30 

?S 

(3   30) 

+  38 

41 

7-2 

Pilar 

8  0 

76 

3      0 

?S 

3      0 

-37 

3-6 

40 

Andalgala 

E. 

8a 

43 

3  36 

'?S 

(3   36) 

-17 

5-3 

7-7 

X. 

8-6 

43 

2   30 

+  20 

— 

41 

4-6 

Chacarita 

121 

97 

3   18 

+  18 

(5   24) 

+    3 

61 

7-6 

La  I'lata 

K. 

12-5 

98 

e  3   15 

+    9 

5     7 

-25 

6-3 

7-2 

X. 

12-5 

98 

3   12 

+    6 

5      5 

-27 

6-3 

7  0 

La  Paz 

180 

15 

i  4   16 

-    1 

5    19 

>. 

7  0 

8-7 

1  Plata  gives 

also 

PR,E2 

=  +3m.43s.,  PR,N?  = 

=  +3m.37s. 

Dec.  22d.  21h.  7m.  13s.      Epicentre  29°0S.  71°0W.  (as  on  1922  Nor.  26d.). 


A 

P. 

O-C. 

S. 

O-C. 

L. 

M. 

Q 

m.  s. 

s. 

m.   s. 

s. 

m. 

m. 

Andalffala 

4-4 

1      5 

-    3 

— 

— 

1-6 

2-3 

Mendoza 

4-5 

-0      1 

-71 

— 

— 

0-6 

11 

Pilar 

E. 

6-7 

1    59 

+  17 

— 

— 

3-7 

4  0 

X. 

6-7 

2   35 

+  53 

— 

— 

3-2 

3-5 

La  Qiiiaca 

8-4 

1    41 

-26 

— 

— 

31 

3-4 

Cipolletti 

10-3 

2   35 

+    1 

— 

— 

2-8 

4-8 

Chacarita 

12  0 

5   23 

?S 

(5   23) 

+    4 

6-8 

7-4 

La  I'lata 

E. 

12-5 

2   29 

-37 

4   38 

-54 

5-3 

6-5 

X. 

12-5 

2   32 

-34 

4   48 

-44 

5-9 

6-6 

Ija  Paz 

12  8 

3    15 

+    5 

5    19 

-20 

6-4 

S-2 

Andal.s:ala    reading's   have   been   increased   by    3min.    and    Chacarita   rcadin.srs 
decreased  by  2iTiin.     La  Quiaca  gives  also  MX  =  +3-5in. 


Dec.  23d.  9h.  11m.  40s.      Epicentre  29=0.S.  71=0W.  (as  above). 

S.  O-C. 


23d.  9h.  11 

m. 

40s.      Epic( 

>ntre  29 

■O.S.  71 

A 

P. 

m.  s. 

O-C. 

s. 

Andalgiila 

4' 4 

1   56 

+  48 

Mendo}-:! 

4-5 

0  32 

-38 

Pilar 

E. 

6-7 

1    14 

-28 

apoUetli 

10-3 

2   56 

+  22 

La  I'lafa 

E. 

12-5 

3      0 

-    6 

L. 

M. 

m. 

m. 

2-7 

2-8 

lo 

1-7 

2-2 

2-4 

3-6 

4-2 

6-3 

8-2 

26  -    6 

X.        12-5  3      9         +3  5   34  -    2  6  6  7  1 

Andalu:ala  readings  liave  boon  increased  by  3niin.  and  Pilar  roadinss  decreased 
hy  2niin. 


Dec.  24d.  ISh.  44ni.  12s.      Epicentre  29"0.>'*.  7r•0^^■.  (as  above). 

_  O-C.  L.  M. 

o  111-     ^• 

Andalfjala 

Mendoza 

Pilar 


Dec.  24d.  18h.  46m.  25s.      Epicentre  29° -OS.  71  -OW.  (a.s  above). 

(Apparently  the  above  shock  did  not  register  at  the  rather  more  distant  station.-,) 
A  r.        O-C.  S.  O-C.  L.  "SI. 


A 

P. 

0 

m.   s. 

4-4 

1      0 

4-5 

1    42 

0-7 

1    42 

6-7 

1    48 

8 

1-5 

1-6 

22 

2-2 

2-5 

0 

5-8 

7  0 

6 

6-2 

6-7 

La  Quiaca 

8-4 

4    11 

?S 

(4    11) 

+  24 

4-5 

51 

apolletti 

10-3 

4   35 

?.-: 

(4   35) 

-    2 

6-5 

7-2 

Chacarita 

12  0 

5   47 

?S 

(5   47) 

+  28 

6-2 

6-6 

La  Plata       v 

12-5 

— 

— 

5   48 

+  16 

71 

7-3 

X 

12-5 

— . 

— 

5   46 

+  14 

71 

7-8 

La  Paz 

12-8 

3     2 

-    8 

5   31 

-    8 

6-4 

7-4 

De  Bilt 

104-7 

• — 

— 

— 

— 

5(1-6 

— ■ 

The  Chacarita  readings  have  been  decreased  by  2min, 
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Dec.  25(1.  llh.  25in.  33s.     Epicentre  10°0N.  121°0E.  (as  on  1917  Jan.  lOd.). 
A  =  --507,  B  =  +-84S,  C=+-174. 

S.  O-C. 

m.  .s.  s. 


A 

P. 

O-C 

o 

m.  s. 

s. 

Manila 

4-6 

c  1   27 

-^16 

Hong  Kong 

13-9 

— 

— 

Zi-ka-wei 

21  -2 

5      4 

+    9 

Batavia         e. 

21-5 

e  4  52 

—    7 

Perth 

42-3 

— 

— 

Adelaide 

48  0 

e  15   27 

?.'^ 

Sydney 

.52 -5 

8  39 

-44 

Victoria 

98-7 

— 

— 

Chicaffo 

121-9 

— . 

— 

Ottawa 

122-5 

— 

— 

Toronto 

123-2 

— 

— 

L. 

M. 

m. 

m. 



18"^ 

— 

21-0 

21-9 



— 

18-0 

15-3 

16-7 

55-0 

57-6 

e  57-4 

— 

p  55-4 

— . 

72-0 

^ 

(e  15    27)  -27  — 


The  Manila  reading  ha.s  been  decreased  by  lOmiii.         Ottawa  gives  also  e  = 
+  52m.27s, 


Dec.  25d.  19h.  40m.  20s.     Epicentre  29"  OS.  71°-0W.  (as  on  Dec.  23d.,  &c.). 
A  P.         O-C.  S.  O-C.  L. 


, 

m.  s. 

s. 

m.  s. 

s. 

ni. 

m. 

Andalgala    x. 

4-4 

— 

— 

— 

— 

2-9 

3-2 

Mendoza 

4-5 

1      4 

-    6 

— 

— 

2  0 

2-7 

Pilar 

6-7 

2  22 

+  40 

(3    16) 

+  14 

3-3 

3-7 

La  Qniaca    e. 

8-4 

3   52 

?s   - 

(3   52) 

+    5 

4-7 

6-7 

apolletti 

10-3 

— 

— 

6-3 

7-6 

La  Plata       e. 

12-5 

2   45 

-21 

5   12 

-20 

60 

6-7 

X. 

12-5 

3      5 

-    1 

5      9 

-23 

— 

6-8 

La  Paz 

12-8 

2   59 

-11 

5    12 

-27 

6-3 

8-6 

Andalgala  readings  have  been  increased  by  4nuu.  and  Mendoza  by  2niiii. 


Dec.  27d.  Oh.  37m.  26s.     Epicentre  29°-0S.  71''0W.  (a,s  above). 

A               P.        O-C.             S.  O-C.  L.  M. 

m.  s.           s.  m.  s.  s.  m.  m. 

Andalgala     e.          4-4         -1   50      -178  —  —  2  0  2-4 

X.          4  4             14-4  —  —  1-7  21 

Mendoza                   4-5            0   58        -12  —  —  1-9  31 

Pilar                           6-7            2     4         -22  —  —  3-0  3-6 

La  Quiaca                 8-4            —                —  —  —  3-2  3-6 

Chacarita      e.        12-0            5   40          ?S  (5  40)  +21  6-8  6-9 

N.        12  0             5   46           ?S  (5   46)  +27  6-7  7-3 

La  Plata       K.        12-5            2  39        -27  4   51  -41  5-9  7-6 

N.        12-5             2   40         -26  4    42  -50  6-0  6-8 

La  Paz                     12-8            3     6        -    4  15   28  -H  6-9  8-3 

Andalgala  readings   have   been   increa.sed    bv    4iiiin.  and    Mendoza    1)V  3min. 
La  Plata  E  =  +5m.308.,  N  =  +5m.  18s. 
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TABLE. 


«l 

P 

s 

S-  P 

1  '^- 

-  1 

P 

s 

S  -  I' 

kl 

P 

s 

s-  P 

sec. 

sec. 

sec. 

it 

sec. 

sec. 

sec. 

sec. 

sec. 

sec. 

1 

15 

28 

13 

51 

553 

991 

438 

101 

855 

1565 

710 

2 

31 

55 

24 

52 

560 

1004 

444 

102 

860 

1575 

715 

3 

47 

83 

36 

53 

566 

1016 

450 

103 

865 

1584 

719 

4 

62 

110 

48 

54 

573 

1029 

456 

104 

870 

1593 

723 

5 

77 

137 

60 

55 

579 

1041 

462 

105 

874 

1602 

728 

6 

92 

164 

72 

56 

586 

1054 

468 

106 

879 

1612 

733 

7 

106 

190 

84 

57 

592 

1066 

474 

107 

884 

1621 

737 

8 

121 

217 

96 

58 

599 

1079 

480 

108 

888 

1630 

742 

9 

136 

243 

107 

59 

605 

1091 

486 

109 

893 

1639 

716 

10 

150 

26!) 

ll!l 

60 

612 

1103 

491 

110 

897 

1648 

7.")1 

11 

164 

294 

130 

61 

619 

1116 

497 

111 

902 

1057 

1 55 

12 

179 

319 

140 

62 

625 

1128 

503 

112 

907 

1666 

759 

13 

193 

314 

151 

63 

632 

1141 

509 

113 

911 

1674 

763 

14 

206 

368 

162 

64 

638 

1153 

515 

114 

916 

1682 

766 

15 

219 

392 

173 

65 

645 

1165 

520 

115 

920 

1690 

770 

16 

232 

415 

183 

66 

651 

1177 

526 

116 

925 

1698 

773 

17 

245 

438 

193 

67 

658 

1190 

532 

117 
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